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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documenis, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available (use 
PB86-946800) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)-PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)—PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)-PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels. 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies 


Solar Energy Update (SEU)-PB86-914500. The 
utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB86-901000. Acid pre- 
cipitation, including effects and possible contro! 
measures. 


Buildings Energy Conservation (BEC)-PB86- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)-PB86-901400. Con- 
version of coal into gaseous or liquid fuels. 


Coal Combustion and Utilization (CCU)-—PB86- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB86-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)—PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)-PB86-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—-PB86-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)-PB86-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)-PB86-913400. Both 
front and back ends of the nuclear fuel cycle 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)-PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year. 
Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 100 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1986, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 
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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE ee. 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the ee on-line information 
retrieval system. The ice of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer ——— er with 
scientific and ——— applications; also serves 
as adviser for special publication needs of the a 
To effectively manage DOE’s technical information 
resources, OSTI’s a is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402. The GPO Stock Number is 061-000-00675-3 and 
the price is $124.00 for the Vol. 10 indexes. The cumula- 
tive indexes are also available in microfiche form from 
the National Technical Information Service, U. S. 
Department of Commerce, Springfield, VA 22161, and 
from Engineered Systems, P. O. Box 866, Oak Ridge, 
TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Wegibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


j : 1,4 M! g 
Lab., NM (USA)). ‘Nuclear Fusion; 23: No. 10, 1319-1325(Oct 
1983).! 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


®@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, ‘J.F.,. Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-S22 


® Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-—report number 
correlation is included for convenience. 


BM1/ONWI- 


522 9:5785 NTIS, PC A09/MF AOI. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 


Chemistry, Materials, and Biological Sciences Branch 
M. Catherine Grissom, Chief 


Scientific Analysts 
Polly S. Blackburn, Environmental Sciences 
D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Atomic, Molecular, and 
Pamela L. Gorman, Chemical Engineering Fluid Physics 
Lynda H. McLaren, Nuclear Fuels and Radio- Douglas Lane, Nuclear Physics 
and Radiation Chemistry Barry C. Steele, Solar Energy 
Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 
Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 
Amy T. Tamura, Fossil Fuels and Engineering 
Dennis T. Traylor, Biological Sciences and Biomass 


Nuclear Engineering and Physics Research Branch 
Lila Smith, Chief 


Scientific Analysts 
James D. Bales, Nuclear Engineering 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist Contract Number and Report Computer Processing Coordinator 
Mona H. Raridon Number Billy H. Brady 
Ramona N. Nelson 


International Exchange Coordinator Publishing Coordinator 
Charles E. Stuber Janice M. Blanton 


te Author Specialist 
Patsy L. Hendricks 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and Northern Ireland 


Department of Energy 
London, England 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Jerry M. Thomas and Associates 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


NOVA Information Services Company 
Cummack, NY 


Plenum Publishing Corporation 
New York, NY 


University of Tennessee 

Graduate School of Library and Information 
Sciences 

Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 


Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 286 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


OIL SHALES AND TAR 
SANDS 

01 Reserves and Exploration 

02 Site Geology and Hydrology 

03 Drilling, Fracturing, and Mining 

04 Oil Production, Recovery, and 

Refining 

OS Properties and Composition 

06 Direct Uses and By-Products 

07 Health and Safety 

08 Marketing and Economics 

09 Waste Research and Management 

10 Environmental Aspects 

20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 


ENGINEERING 
01 Power Plants and Power. 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

0S Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
0S Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
03 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
0S Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

03 Composite Materials 

04 Polymers and Plastics 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Piants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


43 PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


45 EXPLOSIONS AND 


EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


50 ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


52 ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 

02 Assessment of Energy Technologies 

03 Environmental Impact Statements 


55 BIOMEDICAL SCIENCES, 


BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 


03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 
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REFER ALSO TO CITATION(S) 39453 


39447 (IEA/ICTIS/RES—10) Coal research projects: 
supply, transport and the environment, 1986. (International 
Energy Agency Coal Research, London (UK)). Apr 1986. 
127p. NTIS (US Sales Only), PC A07/MF AOl. File 
Number T1I86901538. 

This volume contains details of research projects in progress 
or completed in the last 4 years on coal economics and energy 
policy, coal handling and transport, environmental aspects and 
health and safety. It has been generated from a database of informa- 
tion on current research projects on all aspects of coal science and 
technology throughout the world. Of the 929 projects presented, a 
number will be found in more than one section and many also 
appear in the companion volumes on ‘Exploration, mining and 
preparation - update 1986’ and ‘Properties, conversion and combus- 
tion - update 1986.’ Details of the source of information for individ- 
ual projects are available from IEA Coal Research on request. For 
each project record, the following information is given where it 
could be found: organization principally responsible for performing 
the research; division, section or department of organization; ad- 
dress; country; telephone number (not including international code); 
collaborating organization(s) with their addresses and telephone 
numbers; project title; additional information about the project - 
summary, objectives, etc.; contract or project number by which the 
project is identified by the funding body; research worker(s); spon- 
soring organization(s); funding; and starting date -completion date. 
The subject index is a low-cost index obtained by assigning three 
Coal Data Base Thesaurus terms to each project record. The terms 
have not been rotated to generate multiple index entries as in more 
expensive indexes, and for this reason it is felt that the index will 
act more as an aid to browsing than as a precise retrieval tool. 


39448 (ORNL—6284) Fossil Energy Program quarterly 
progress report for the period ending March 31, 1986. Brad- 
ley, R.A. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-84OR21400. 151p. NTIS, PC A08/MF AO1; 
1; GPO Dep. File Number DE86013418. 

This report covers progress made during the period January 
1 through March 31, 1986, for research and development projects 
that contribute to the advancement of various fossil energy technol- 
ogies. Projects on the Fossil Energy Program are supported by 
DOE Office of Fossil Energy, DOE Office of Basic Energy Sci- 
ences, and the Tennessee Valley Authority. The Fossil Energy Pro- 
gram organization chart is shown in the Appendix. 
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REFER ALSO TO CITATION(S) 39496, 39510, 39520, 39537, 39550, 39563, 
39564, 39565, 39566, 39567, 39568, 40073, 41025, 41229 


39449 (DOE/ET—10159-T8) Comparative analysis of 
peat gasification reactor (UOP, Inc., McLean, 
VA (USA)). Jul 1981. 91p. NTIS$10.50. 

A comparative analysis of two generic (fluidized and en- 
trained beds) and two specific (PEATGAS and the Rockwell Inter- 
national) hydrogasifiers involved data-base assessment, regression 
analysis, a chemical-engineering evaluation of down- and upstream 
equipment needs, and computer simulation. The study concluded 
that the PEATGAS reactor is closer to commercialization than the 
Rockwell. 


39450 Don Underground Coal Gasification 

Program plan. (USDOE Assistant Secretary for Fossil 

Energy, Washington, DC. Office of Oil, Gas, Shale and 

Coal Liquids). Mar 1986. 27p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE8601 3029. 

The Underground Coal Gasification (UCG) Program is di- 
rected toward the development of advanced technologies for re- 
covering gas from large, currently unrecoverable coal resources. 
The overall goal of the UCG Program is to foster development 
within the private sector of an environmentally acceptable UCG in- 
dustry whose products can compete with other electric utility fuels 
and as a chemical feedstock for liquid fuel production by the late 
1990s. This goal includes appropriate environmental research to es- 
tablish the information base required to identify and cost effectively 
mitigate potential problems. The objective of this environmental re- 
search is to characterize potential impacts and the performance of 
new and developmental systems in controlling these impacts so that 
more efficient solutions to environmental concerns are available on 
a schedule consistent with the development of advanced technolo- 
gy. To achieve this goal, a series of interrelated technology devel- 
opment steps must take place, some sponsored by DOE, some by 
other government agencies, anid some by other governments and/or 
the private sector. These include basic and applied research and de- 
velopment, proof-of-concept activities, first-of-a-kind field tests, and 
associated commercial scale activity. This publication presents: (1) 
background and program goal; (2) technology description; (3) tech- 
nology status and research needs; (4) program strategy; and (5) pro- 
gram management. 3 figs. 


39451 (DOE/FE/60181—1868) Use of treated gasifica- 


.G. (North Dakota Univ., Grand Forks (USA). Energy 
Research Center). Jul 1986. Contract FC21-83FE60181. 
129p. NTIS, PC A07/MF A01; GPO Dep. File Number 
DE86012997. 

The purpose of the Phase III test was to reevaluate the use 
of gas liquor treated as described for the Phase II test, with chemi- 
cal corrosion inhibitor addition. Zinc, chromate, and phosphate ad- 
ditives were used to reduce corrosion rates. The behavior of the 
system, including heat transfer performance corrosion, scaling and 
fouling, and tower emissions, was monitored; the results were used 
to evaluate this treatment scheme for commercial cooling tower 
reuse applications. 


39452 (DOE/FE/60181—2019) Low-rank coal research. 
Quarterly technical progress report, April-June 1985. (North 
Dakota Univ., Grand Forks (USA). Energy Research 
Center). Mar 1986. Contract FC21-83FE60181. 245p. NTIS, 
PC Al1l1/MF A011; 1; GPO Dep. File Number DE86012995. 

The formation of 5,5-dimethylhydantoin (DMH) in gasifica- 
tion wastewater has been found to be first order with respect to all 
individual reactants (acetone, cyanide, ammonia, carbon dioxide). 
However, the mechanism for the formation of these compounds is 
not known. Activated sludge treated stripped gas liquor from the 
Great Plains Gasification Piant was treated by the nitrification and 
denitrification processes using process development unit scale reac- 
tors. A series of thermogravimetric analysis tests were conducted to 
evaluate the effect of variable NazCOs catalyst loading and com- 
pare reactivity as a function of coal rank. These tests confirmed 
that low-rank coals are nearly an order of magnitude more reactive 
than coals of higher rank in steam gasi ion. UNDERC'’s 2.5-ton/ 
day hydrothermal Process Development Unit (PDU) was used to 
process North Dakota and Texas lignite. Vendor-assisted fine coal 
slurry concentration studies were completed, and the results identi- 
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fied the continuous solid bowl centrifuge as the best piece of com- 
mercially available equipment for use in UNDERC’s hydrothermal 
PDU. Due to poor “clean” product recovery, insufficient ash re- 
duction, and low kerosene recovery (20 to 30%), the use of oil ag- 

ion does not appear to be a viable cleaning technique for 
the four western coals (Indian Head, Navajo, Martin Lake, and 
Eagle Butte) evaluated. The molecular weights of coal fractions 
were measured by low-angle laser light scattering. Indian Head 
(N.D.) lignite was extracted with n-heptane, n-octane, cyclohexane, 
and benzene under supercritical conditions. 


39453 (DOE/FE/60181—2120) Low-rank coal research. 
Quarterly technical progress report, July-December 1985. 
Wiltsee, G.A. (North Dakota Univ., Grand Forks (USA). 
Energy Research Center). May 1986. Contract FC21- 
83 181. 353p. NTIS, PC A16/MF AOl1; 1; GPO Dep. 
File Number DE86012996. 

The coal research work of the University of North Dakota 
Energy Research Center is reviewed: coal gasification waste water 
and its treatment for reuse in cooling towers; hydrogen production 
from low rank coal (reactivity and catalysts); coal-water slurry 
preparation (hydrothermal water removal); coal liquefaction; SO2/ 
NO/sub x/ control (pressure hydrated lime - preparation and use); 
particulates; fine coal cleaning; combustion; ash fouling; fluidized- 
bed combustion; ashes; slags; molecular structure; minerals; physical 
properties (moisture, surface area, wetting heat, small angle scatter- 
ing); supercritical gas extraction; pyrolysis; and devolatilization. 
(LTN) 


39454 (DOE/MC/20230—T1) CNG acid gas removal 
process. Technical progress report 4, 1 July-30 September 
1984, Auyang, L.; Cook, W.J.; Liu, Y.C. (Helipump Corp., 
Cleveland, OH (USA)). [1986]. Contract AC21-83MC20230. 
38p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85018327. 

Development work on the CNG acid gas removal process 
under DOE Contract No. AC21-83MC20230 continued during the 
period July 1, 1984 through September 30, 1984. Two tasks were 
active during the fourth quarter of the program: Task 1, triple-point 
crystallizer (crystallizer modifications and operation); Task 2, hy- 
drogen sulfide absorber (construction of the hydrogen sulfide ab- 
sorber). Within Task 1, various modifications to the carbon dioxide 
triple-point crystallizer are described. A new 6-inch diameter flash- 
er was installed. The new flasher is equipped with a more powerful 
agitator and a liquid/gas separator. A new crystal backwash flow 
control scheme for the washer-melter was developed. This new 
control scheme will maximize the production rate of the crystalliz- 
er. Also for the washer-melter, a mechanical screw conveyor was 
designed and is currently being built by a subcontractor. A new 
boiler was installed to store clean liquid carbon dioxide and to sup- 
port batch operation of the hydrogen sulfide absorber. Within Task 
2, the construction of the hydrogen sulfide absorber is complete. 
The entire system including the flow diagram, the major pieces of 
equipment, the control scheme, and the data wcquisition are dis- 
cussed. 4 refs., 13 figs., 4 tabs. 


39455 (DOE/MC/20230—T2) CNG acid 
process. Technical 


Auyang, L.; Cook, W.J.; Liu, Y.C.; Siwajek, L. (Helipump 

Cleveland, OH (USA)). "1983. Contract AC21- 
83 20230. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85018040. 

Development work on the CNG Acid Gas Removal Process 
under DOE Contract No. DE-AC21-83MC20230 commenced 
August 1, 1983, stopped on September 19, 1983, and restarted Octo- 
ber 17, 1983. During the period from August 1, 1983 through No- 
vember 30, 1983, two tasks were active: Subtask 1.1 Design of Hy- 
drogen Sulfide Absorber; and Subtask 2.1 Design of Carbon Diox- 
ide Slurry Absorber. The bulk of work centered on Subtask 1.1. 
Within Subtask 1.1, a flowsheet of the integrated hydrogen sulfide 
absorber and the carbon dioxide triple-point crystallizer was devel- 
oped. Material and energy balances, and equipment specifications 
were prepared. The hydrogen sulfide absorber, using clean liquid 
carbon dioxide produced in the carbon dioxide triple-point crystal- 
lizer as absorbent, was designed to accommodate anticipated in- 
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creases in crystallizer productivity. Manufacturers and suppliers of 
the major equipment components have been contacted for price 
quotations and detailed engineering information. Within Subtask 
2.1, a computer software package originally prepared in the early 
stages of CNG process development was reactivated and translated 
to BASIC code for the project’s HP9836 computer. The program 
performs stage-by-stage material and energy balance calculations 
for proposed carbon dioxide slurry columns. The slurry to gas flow 
ratio can be varied, as well as the inlet temperature and solids con- 
tent of the slurry. 3 figs., 3 tabs. 


39456 (DOE/MC/20230—T4) CNG acid gas removal 
process. Technical progress report 3, 1 March-30 June 1984, 
Auyang, L.; Liu, Y.C.; Cook, W.J. (Helipump Corp., Cleve- 
land, OH (USA)). [1986]. Contract AC21-83MC20230. 19p. 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE85018326. 

Development work on the CNG acid gas removal process 
under DOE Contract No. AC21-83MC20230 continued during the 
period March 1, 1984 through June 30, 1984. Two tasks were 
active during the third quarter of the program: Task 1, triple-point 
crystallizer (crystallizer modifications and operation); and Task 2, 
hydrogen sulfide absorber (construction of the hydrogen sulfide ab- 
sorber). Within Task 1, modifications to the carbon dioxide triple- 
point crystallizer flasher, washer-melter and other equipment are 
described. Work on the flasher included modification and operation 
of the four-inch diameter flasher and the installation of a new six- 
inch diameter flasher. A new more powerful agitator has been fab- 
ricated and installed in the flasher. A mechanical screw is being de- 
signed to transport the solid bed up the washer-melter. The slurry 
pump has been replaced with a sealless magnetically coupled pump. 
A second boiler was added to the crystallizer in parallel with the 
existing boiler. Within Task 2, construction of the hydrogen sulfide 
absorber system is described. The installation and construction of 
the absorber column, absorber trays, compressors, light ends flash- 
er, framework, pump and condenser baths, and insulated cold box is 
discussed. 1 ref., 3 figs. 


39457 (DOE/MC/21167—1927) High temperature coal 
gas chloride cleanup for molten carbonate fuel cell applica- 
tions. Topical technical report, September 1984-June 1985, 
Krishnan, G.N.; Tong, G.T.; Wood, B.J. (SRI International, 
Menlo Park, CA (USA). Materials Research Lab.). Jul 1985. 
Contract AC21-84MC21167. 42p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85017407. 

The removal of HCl vapor from hot coal gas streams was 
studied in a fixed, thin bed reactor. A synthetic sorbent, Katalco 
Chloride Guard 59-3 and two natural minerals, shortite and nahco- 
lite were examined. In the temperature range of 523°C to 623°C, 
these sorbents reacted rapidly with HCl vapor and were able to 
reduce the level of HCI in the coal gas to about 1 ppM. The capac- 
ity for chloride uptake was found to be a function of both the po- 
rosity and the sodium carbonate content of the sorbents. In a dry 
coal gas atmosphere at 523°C, nearly 90% of the sodium carbonate 
in Katalco Guard could be converted to NaCl. The presence of 
steam and higher temperatures both tend to reduce the capacity of 
the sorbent. Shortite possesses a higher sodium carbonate content 
than Katalco Guard, but it was found to have lower capacity for 
HCI because of its low porosity; only about 20% of the sodium car- 
bonate was converted to NaCl. Nahcolite powder, after pelletiza- 
tion and calcination, was found to be porous and to possess moder- 
ate surface area. This mineral, which is nearly pure NaHCOs, de- 
composes to NaeCOs at the reaction temperature; about 90% of the 
NaeCOs in nahcolite was converted to NaCl in the temperature 
range of 523°C to 650°C. 20 refs., 13 figs., 5 tabs. 


39458 (DOE/MC/21230—2075) Sanitech 
coal gasifier computer model. T final report. Parsons, 
T.R.; Nelson, S.G. (Sanitech, Inc., Twinsburg, OH (USA)). 
8 May 1986. Contract AC21-84MC21230. 143p. NTIS, PC 
A07/MF A0O1; 1; GPO Dep. File Number DE86011686. 
This report describes a computer model that simulates the 
operation of a Circular-Grate coal gasifier and describes the work 
that was performed in developing the model. The work was per- 
formed as part of a larger program involving the development and 
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evaluation of the Circular-Grate coal-gasifier concept. The ap- 
proach taken in developing the model was to select an existing 
fixed-bed computer model and to modify the model to make it suit- 
able for the Circular-Grate gasifier. The Denn Model for a Lurgi 
gasifier was chosen as most suitable for this work. Conversion of 
the Denn Model, or any existing gasification model, to a suitable 
model for the Circular-Grate gasifier was found to be no easy task 
because the operation of the Circular-Grate gasifier is so different 
than the operation of other units. Both the Denn Model and the 
Circular-Grate Gasifier Model employ mass and energy balance to 
generate a simulation of a gasifier run. The chemical reactions oc- 
curring in the char bed are assumed to be independent and are 
modeled with user-inputted reaction rate and equilibrium param- 
eters. Gas compositions are determined on the basis of intrinsic re- 
action rates, equilibrium driving forces, and diffusional effects. In 
simulated coal gasification runs with the developed model, tempera- 
ture profiles, product gas quantities, and product gas compositions 
for predetermined subsections of the Circular-Grate gasifier and for 
the overall reactor are calculated and are presented to the user. 
Widescale validation of the new model is not possible at this time 
because there are no Circular-Grate coal gasifiers presently in com- 
mercial operation. However, comparison of simulation results with 
data from pilot-unit runs completed in other tasks of the research 
program showed reasonably good agreement. 22 refs., 14 figs., 4 
tabs. 


39459 eS ae Economics of the circu- 
lar-grate coal Topical final report. 
Nelson, B.W.; Su ; Nelson, S.G. (Sanitech, 
Inc., Twinsburg, OH (USA). * May 1986. Contract AC21- 
84MC21230. 359. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number D 6011663. 

The study presented in this report was performed as a sepa- 
rate task in a project entitled, "The Development and Evaluation of 
the Circular Grate Gasifier Concept.” The work involved a prelim- 

inary design and examination of the economics of a commercial- 
cined Circaler-Grate coal gasification focility. The specific objec- 
tives of the study were to prepare preliminary engineering designs 
and cost estimates for two facilities, one that will process Western 
bituminous coals and a second that will process high-sulfur Eastern 
bituminous coals, and to compare the expected costs of these facili- 
ties with those of other gasifiers and alternatives. Capital and oper- 
ating cost estimates were developed for several sizes of Circular- 
Grate coal gasification plants. For a relatively small facility, proc- 
wale Seat tadadles cahenk aaahe tea Uaane oe 
plications (100 MM Btu/hr), the estimated capital cost was $10.0 
million and the estimated annual operating cost was about $3.36 
million. Such a facility would produce a low-Btu gas at a cost of 
about $3.96 per million Btu. For a very large facility, suitable for 
supplying fuel gas to a 500 MW powerplant (6250 MM Btu/hr), the 
estimated capital cost, annual operating cost, and fuel gas cost were 
$191 million, $133 million, and $2.50 per million Btu, respectively. 


on P 
sulfur emissions. 10 refs., 10 figs., 8 tabs. 


39460 (DOE/PC/40778—T5) Optimization of various 
coal conversion 


is proposed and the procedures for evaluating the validity of this 
are described. The mathematical model for the hydrodyna- 
f the liquefier has been improved by incorporating an energy 
into the previous model. Past simulation studies have 
normal operation of the process can result in an unstable 
i energy-balance equation is presented for the 


fH 


ups and catalyst particles are also presented. 22 refs., 3 figs., 1 
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(DOE/PC/40778—T6) Optimization of various 
coal conversion systems. report No. 8, February 1- 
fon 8 (Wee Ee eae ; Tong, T.M.; Patti R.R.; 
0, est Virginia Univ., Morgantown AL 
of Chemical Engi a [1986]. mae GO Pon. 
81PC40778. Sip. S, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE8601 12061. 

Two general models for the kinetics of coal liquefaction 
have been developed. Rate constants (including temperature de- 
pendence and catalytic effects) for both of these models have been 
determined for the available kinetic data. Computer programs for 
the finite-difference solution of the dynamic di ion models for 
both the bubble-column and the ebullated-bed coal-liquefaction re- 
actors and associated preheaters have been written; these programs 
are now being tested. The steady-state simulation of the two proc- 
esses is being studied, with preliminary success for the reactor 
units. 


39462 (DOE/PC/40778—T7) Optimization of 

coal conversion systems. report No. 6, fam ¢ 1- 
October 31, 1982. Whiting, W.B.; Tong, T.M.; ti, 
R.R.; Hano, T. (West Virginia Univ., Morgantown (USA). 
Dept. of Chemical aay [1986]. Contract FG22- 
81 78. 3lp. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86012059. 

A general model of coal liquefaction that includes nine reac- 
tion paths and preliminary evaluation of the rate constants is pre- 
sented. Dispersion models for both the bubble-column and ebullat- 
ed-bed coal-liquefaction reactors and associated preheaters have 
been formulated. 13 refs., 5 figs., 1 tab. 


39463 (DOE/PC/40778—T8) 
coal conversion systems. Quarterly 
1982-Januery 31, 1983. Whiting, 


Optimization of various 
report No. 7, ae 1, 
W.B.; Tong, T.M.; Patti- 
pati, R.R.; Hano, T. (West Virginia ‘Univ., Morgantown 
(USA). Dept. of Chemical ane [1986]. Contract 

. NTIS, PC A04/MF A011; GPO 
Dep. File Number D 12060. 

Two general models for the kinetics of coal liquefaction 
have been developed. Rate constants for both of these models have 
been determined for the available kinetic data. Computer programs 
for the finite-difference solution of the dynamic dispersion models 
for both the bubble-column and the ebullated-bed coal-liquefaction 
reactors and associated preheaters have been written; these pro- 
grams are now being tested. 14 refs., 9 figs., 3 tabs. 


39464 Ne ae Coal liquefaction. Investi 
gation of reactor performance, role and PCT 


properties. Quarterly progress report, 

Shah, Y.T.; Tierney, J.W.; Wender, IL; Joseph, 

C.S. (Pittsbur, Univ., PA (USA)). 1986. Contract FG22. 
83PC60054. 1 . NTIS, PC A02/MF A011; GPO Dep. File 
Number D 12777. 

The objective of this work is to investigate areas of science 
and technology that have been defined as being of prime interest to 
coal processing technology development. These areas include prop- 
erties of coal liquids and slurries, reactor design and performance in 
relation to reaction mechanisms. The work comprises investigations 
of the following high priority areas: (1) reaction kinetics and reac- 
tor performance in coal liquefaction; (2) role of catalysts in indirect 
liquefaction and direct coal liquefaction; and (3) physical, chemical 
and thermodynamic properties of coal liquefaction products. 
During this past quarter, major emphasis for task 1 was an obtain- 
ing hydrodynamic, mass transfer and mixing parameters for the de- 
scription of the ebullated bed reactor. For task 2, a literature 
review of coal liquefaction catalysts was conducted. The review 
showed that there were two ways in which metal carbonyls had 
been used, as catalysts or catalyst precursors. Examples are cited. 
Also coal liquefaction with liquid clathrates was found to occur at 
or near room temperature and required neither application of heat 
nor consumption of hydrogen. A comparison of coal solution in dif- 
ferent liquid clathrates for various ranks of coal is summarized in 
tabular form. 17 refs., 1 fig., 3 tabs. 
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39465 (DOE/PC/60798—11) Catalytic hydrotreatment 

studies with model compounds. Quarterly report, April 1-June 

30, 1986. Satterfield, C.N.; LaVopa, V. (Massachusetts a 

of Tech., Cambridge (USA). Dept. of Chemical Engi 

ing). 1986. Contract FG22-83PC60798. 13p. NTIS, ‘PC 
/MF AO1. File Number DE86012292. 

Studies of the hydrodeoxygenation (HDO) of dibenzofuran 
continued. To help clarify the reaction network four possible reac- 
tion intermediates were studied in detail: 2 phenyl phenol, 2-cyclo- 
hexylphenol, trans-2-phenyl-cyclohexanol, and 2-cyclohexylcyclo- 
hexanol. All four intermediates are more reactive than dibenzofuran 
itself. The most detailed study previously reported on the HDO of 
dibenzofuran is that of Krishnamurthy and Shah (1979). However, 
our product distributions differ from theirs in several significant 
ways and we note that in some cases they did not recover a major 
portion of their products. We are presently attempting to see if 
their study and ours can be reconciled. 6 figs., 2 tabs. 


39466 (DOE/PC/70802—T3) Coal liquefaction study 
under the nonisothermal reaction temperature. Quarterly 
progress report, April-June 1986. Kwon, K.C. (Tuskegee 
Univ., AL (USA). Dept. of Chemical Engineering). Jul 
1986. Contract FG22-84PC70802. 36p. NTIS, PC A03/MF 
A01. File Number DE86013210. 

Effects of heating rates on liquefaction of Kentucky No. 9 
coal were investigated in the presence of both various hydrogen 
donor solvents and ammonium molybdate catalyst as part of Task 
2. A series of coal liquefaction runs were conducted for Kentucky 
No. 9 coal, increasing coal liquefaction temperatures from 200°C or 
300°C up to 380°C. The main objectives of this study are to inves- 
tigate effects of heating rates on catalytic activities of homogeneous 
ammonium molybdate catalyst, to understand interactions between 
hydrogen donor solvents and homogeneous catalyst, and to study 
effects of initial temperatures on homogeneous catalysts in the early 
stage of liquefying Kentucky No. 9 coal. 19 figs., 5 tabs. 


39467 (EPRI-AP—4609) Integrated two-stage coal lique- 


faction batch operations. The Advanced Coal Lique- 
faction R and D Facility, Wilsonville, Alabama. Final report. 
(Southern Co. Services, Inc., Birmin AL (USA)). Jun 
1986. Contract AC22-82PC50041. 576p. NTIS, PC A25/MF 
AO1; 1 - Research Reports Center, P.O. Box 50490, Palo 
Alto, CA 94303; GPO . File Number DE86013285. 
Investigation of the integrated two-stage coal liquefaction 
(ITSL) process was initiated at the Wilsonville Advanced Coal Liq- 
uefaction R & D Facility in November 1982. The ITSL system se- 
quentially combines three process units. These are the thermal liq- 
uefaction (TL) unit, for the thermal dissolution of coal, the critical 
solvent deashing (CSD) unit, for the separation of ash and undis- 
solved coal, and the hydrotreating (HTR) unit, for the upgrading of 
the liquid streams. The ITSL process recycles hydrotreated process 
solvent back to the thermal unit. This differentiates the ITSL proc- 
ess from the non-integrated two-stage liquefaction (NTSL) process, 
where there is no recycle of any process streams from the HTR 
unit back to the TL unit. The primary objective of the ITSL pro- 
gram at Wilsonville is to develop a commercially feasible method 
for efficient conversion of coal to distillate fuels. When compared 
to the single stage SRC-I process, the ITSL process produces sig- 
nificantly higher yields of distillates. This topical report presents an 
analysis of the ITSL operating data from November 1982 (Run 
242) to September 1983 (Run 244). Commercially available nickel- 
molybdenum catalyst was used to hydrotreat the thermal stage 
process solvent and the deashed thermal resid. The daily operating 
and material balance data have been used for analyses. The material 
ae data was determined by the elemental balance procedure. 9 
» 16 tabs. 


39468 (EPRI-AP—4653) Gasification-combined-cycle 
ee re: Sat en. eee, W.G.; Le, 
T.T.; Depew, C.A. (Fluor Technology, Inc., Irvine, CA 
(USA)). Jul 1986. 84p. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920366. 

This report presents the results of studies that estimated the 
performance of Texaco-based Gasification-Combined-Cycle (GCC) 
plants at off-design conditions. Plant configurations designed with 
either two or three gas turbines were studied for the purpose of es- 


ERA-11/18 / 5380 


timating their part-load performance. Additionally, performance at 
off-design ambient temperatures was estimated for the two gas tur- 
bine-based plant. These estimates used vendor data where appropri- 
ate. The results are presented as curves relating net power output 
to net heat rate for each plant. Off-design ambient performance is 
presented as plots of net power output and net heat rate versus am- 
bient temperature. GCC plants can be operated in different modes 
by taking trains of equipment off-line as plant power output is re- 
duced. Minimum load with all equipment on-line is approximately 
20 to 35% of the design power output. This minimum load point 
may be reduced to 15 to 25% of design power output with only a 
single gas turbine on-line. The relationship of heat rate to power 
output for the GCC plant designs studied shows small heat rate in- 
creases as power output is reduced near the design point and in- 
creasingly larger heat rate increases for further output reductions. 
At 40% of design power output with all equipment on-line, the two 
gas turbine-based plant showed a heat rate that was 155% of the 
design value. This same power output could be obtained at a heat 
rate only 105% of the design value by taking one of the gas tur- 
bines off-line, permitting the remaining gas turbine to be operated 
much nearer its design power output. 1 ref., 34 figs., 3 tabs. 


39469 (LA—10754-MS) Modifications of the CON- 
CHAS-SPRAY code for entrained flow gasification studies. 
Final report, April 1, 1984-December 31, 1985. Daly, B.J. 
(Los Alamos National Lab., NM (USA)). Jun 1986. Con- 
tract W-7405-ENG-36. 97p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE86013616. 

The CONCHAS-SPRAY computer code was originally de- 
signed to study the coupled fluid dynamics, heat transfer, chemical 
reactions, and fuel spray dynamics of an engine-cylinder submodel 
of an internal combustion engine. This report describes the modifi- 
cations and additions that were made in the physical and chemical 
submodels of CONCHAS-SPRAY, in order to study entrained coal 
gasification processes. These include a nonequilibrium radiation 
heat transfer model to account for radiative energy exchange be- 
tween the fluid, the particles, and the confining walls, a wall heat 
transfer model, a solid particle model that allows for stochastic 
variations in coal particle properties, coal devolatilization and char 
oxidation models, and additions to the code chemistry package to 
account for the cracking, reforming, and burning of the volatiles. 
Also, this report describes improvements that have been made in 
the CONCHAS-SPRAY algorithm and boundary conditions that 
have improved the robustness of the code and its applicability to 
the coal gasification study. Comparisons are made of numerical cal- 
culations of single- and two-phase cold flow jet penetration studies 
with experimental data. These show good to excellent agreement 
between the calculated and experimental measurements of jet pene- 
tration, mean and turbulent fluctuating gas velocity profiles, and 
solid phase velocity profiles. Also, numerical calculations of species 
distributions in an entrained coal gasifier are compared with experi- 
mental measurements. These comparisons are sufficiently good to 
inspire confidence in the ability of the CONCHAS-SPRAY code to 
model coal gasifier flows. 35 refs., 16 figs. 3 tabs. 


(LBL—21327) Catalytic gasification of graphite or 
carbon. mg ag | report, January 1, 1986-March 31, 1986. 
Heinemann, H. (Lawrence Berkeley ‘Lab., CA (USA)). Mar 
1986. Contract AC03-76SF00098. 23p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012754. 

Steam gasification of five chars has been carried out in the 
presence of a mixture of potassium and nickel oxides as catalyst. 
The steady state rate of hydrogen production after 60 minutes at 
620°C is highest for a N. Dakota Husky lignite and is twice as high 
as the next char, Western Kentucky. The order is N. Dakota > W. 
Kentucky > Illinois number 6, low temp. > number 6, high temp. 
> Montana. All chars gasified at a rate at least one order of magni- 
tude greater than graphite. 
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30471 (NP—6770120) Separation and characterization of 
products from hydration and extraction of brown coal. Meyn, 
S. (Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Fakultaet fuer Bergbau, Huettenwesen und 
Maschinenwesen). 7 Nov 1984. 169p. (In German). NTIS 
(US Sales Only), A08/MF AOl. File Number 
DE86770120. 

In this work, separation processes were examined with 
regard to their capacity to separate "brown coal liquefaction prod- 
ucts’. Particular stress was laid on the characterization of the hy- 
drocarbon fractions. Brown coal liquifaction products from: a con- 
tinuous, small experimental plant for liquifying recent fuel, a direct 
extraction of brown coal, and also from a recycling oil originating 
from brown coal were examined. As brown coal oils contain a 
higher concentration of hetero-products than hard coal products, it 
is essential to remove them before separating the hydrocarbons. 
Difficulties occurring in wet chemical separation processes (NaOH/ 
HgSO, extraction) can be avoided by chromatographic processes. 
The chromatographic group separation of the extracts in acid 
hetero-compounds (SHV) neutral/basic hetero-compounds (NHV/ 
BHV) and overall hydrocarbons supplied very good results with a 
reproduceability of 2.0% (relative). The total hydrocarbons were 
separated into alkanes, olefins and aromatics in a combined AgNOs 
- silica gel separating column. The proportion of unsaturated com- 
pounds in the alkane fraction was negligibly small. N-alkane was 
excluded from the olefin and aromatic fraction. Carry over of aro- 
matics into the olefin fraction could not be completely avoided in 
‘low pressure liquid chromatography’. Capillary gas chromatogra- 
phy was more suitable than HPLC for controlling the hydrocarbon 
group separation. In weakly hydrogenated brown coal products, 
structural changes in the individual hydrocarbon fractions could 
only be found by gas chromatography. These slight changes were 
not reflected in the fraction yield. (orig./EF). 


39472 (NP—6770122) Exergetic and economic analysis of 
coal gasification processes using non-fossil hydrogen. Has- 
berg, W. (Technische Hochschule Aachen (Germany, F.R.). 
Fakultaet fuer Maschinenwesen). 21 Dec 1984. 15ip. (in 
German). NTIS (US Sales Only), PC A08/MF AO0O1. File 
Number DE86770122. 

Based on the development of hydrogenating gasification of 
brown coal to produce SNG in the context of the PNP project, 
plant designs are examined thermodynamically and economically, 
which provide for a combination of this process with conventional 
pressurized water electrolysis. Hydrogen produced by nuclear 
energy can therefore be integrated in coal gasification. Compared 
to the PNP concept, according to the variation in the use of 
carbon, ie the conversion of carbon from coal into the final product 
SNG, can be increased in these processes by up to about 10%, and 
the proportion of nuclear energy in the entire energy total can be 
increased by up to about 36%. The energy efficiency of the plant is 
reduced in all cases by the combination with the water decomposi- 
tion process (up to a maximum of 23%). This is a consequence of 
the large thermodynamic losses in electrolytic production of hydro- 

gen including the necessary electricity generation in an HTR or 
Funk: otcaricden. ‘Vie Gada allieted of tenbeeatn enntnntion 
is about 29%, if electricity is generated in an HTR powerstation 
with live steam conditions of 540°C/190 bar and a single super- 
heater. One a decisive improvement of the plant efficiency 
with the development of advanced electrolysis techniques and high 
temperature heat processes for generating electricity. (orig./GG). 


39473 (PB—86-191772/XAB) Investigation into the 
effect of the reduction of coa- feed size on a pilot- 
eee eee ee D.; Richards, G.B. (National Inst. 
for Coal Research, Pretoria or. a 1985. 73p. 
ree NTIS, PC A06/MF A 

work on output EP 
at: Sou Uhl’ Was Gee deel aad aan wane ve 
achieved. The tests on the effect of reduction of coal size have 
shown that with top size of 76,2 mm to 38,1 mm, there was little 
change in output, but a considerable reduction occurred when the 
25,4 mm top size was reached. In the case of the calorific value, 
there is a general reduction with decrease of coal size. The test on - 
25,4 mm coal gave reasonable results but the degree of poking and 
the difficulty of ash removal have shown the size, as anticipated, to 
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be impractical. Generally, the plant has operated well during the 
test work covered by the report, particularly in that despite manual 
ash removal, adequate control of the ash bed was achieved. 


Se 
ee 
report, January- uffman, G.P.; Huggins, 
F.E. (BCR National Lab., Monroeville, PA (USA)). Feb 
1986. 32p. NTIS, PC A03/MF AOl. 

EXAFS spectroscopy and several supplementary techniques 
have been used to investigate a variety of coal and polymer chars 
containing alkali and alkaline earth catalysts. The catalysts studied 
included Ca, K, Rb, and Sr. In-situ EXAFS measurements were 
performed on Rb-loaded polymer chars during gasification. At 450 
deg. C in 90% N sub 2 - 10% O sub 2, the Rb XANES exhibited a 
doublet structure similar to that of RbzCOs. EXAFS and other 
techniques show that the Ca in lignites, both naturally occurring 
and ion-exchanged, is essentially molecular dispersed and bonded to 
carboxyl groups. It is found that features similar to those exhibited 
by calcite (CaCOs) are induced in both the near-edge structure and 
radial structure functions of chars with increasing pyrolysis time 
and temperature. The EXAFS spectra of K-ioaded polymer, lignite, 
and bituminous coals are found to differ significantly from each 
other. 


39475 (PB—86-203130/XAB) Advanced a 
technical analyses. Project summary. Final report, December 
1982-September 1985. Cover, A.E.; Hubbard, D.A.; Jain, 
S.K.; Shah, K.V. (Kellogg Rust Synfuels, Inc., Houston, 
TX (USA). Jan 1986. 78p. NTIS, PC A05/MF AO1. 

This report summarizes the work performed by KRSI to 
support the GRI Fossil Fuels Gasification Program in identification 
and development of the most economical and technically feasible 
process(es) for production of SNG from coal. The work was per- 
formed under several tasks that fall under three topical categories: 
(1) Technology Review and Evaluations, (2) Coal Fines Disposal 
and (3) Technical/Economic Evaluations. The final task reports 
appear in the three appendices of the report. The Technology 
Review studies provide an overview of the coal gasification, shift/ 
methanation, acid-gas removal, and sulfur-recovery technologies for 
use in coal-to-SNG plant design; Side-by-side comparisons of select- 
ed processes in each category provide background for process se- 
lection. The studies relating to Coal Fines Disposal allow compari- 
son and guidance with regard to feedstock-management options 
when fixed-bed gasifiers are to be used. The first-pass designs and 
cost estimates prepared under Technical/Economic Evaluations 
compare and assess North Dakota lignite-to-SNG plants based on 
Lurgi, Westinghouse (now KRW) and Direct Methanation process- 
es. A plant size vs. cost study provides an insight to selection of an 
economical plant size. 


39476 + - Se a ee 

technical analyses. Appendix 1: technology reviews. Final 

report, December 1985, Cover, A.E.; Hub- 

bard, D.A.; Jain, S.K.; Shah, K.V. (Kellogg Rust Synfuels, 

ee = TX (USA)). Jan 1986. 519p. S, PC A22/ 
AOl. 

This document is a result of KRSI’s activities to support the 
GRI/Advisors Committee thru the duration of the contract. It pro- 
vides an overview of the gasification, shift/methanation, acid-gas 
removal, and sulfur-recovery technologies for use in coal-to SNG 
plant design. For selected processes in each technology area, Status 
Summary reports are presented. The non-proprietary information 
contained in these reports was utilized to assess the characteristics, 
efficiencies, and other performance variables of each process rela- 
tive to criteria developed for each ssess the characteristics, efficien- 
cies and other performance variables of each process relative to cri- 
teria developed for each technology area. The results of the assess- 
ment are presented in tables that can be utilized for selection of a 
process best suited for a given application. In the coal-gasification 
area, status summaries were prepared for Lurgi, GKT, Texaco, 
BGC/Lurgi, Westinghouse (now KRW), Exxon CCG, Shell and U- 
Gas processes. The Conventional Shift/Methanation, Combined 
Shift/Methanation, Direct Methanation and Comflux Methanation 
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processes were selected for review of shift/methanation technolo- 
gy. In the acid-gas-removal technology area, evaluation of Selexol, 
Rectisol, Benfield and CNG processes is presented. For the sulfur- 
recovery technology area, Claus, Amoco Direct Oxidation, LO- 
CAT, Selectox, Stretford and Unisulf processes, were selected for 
assessment. 


39477 (PB—86-203155/XAB) Advanced coal-gasification 
technical 2: coal 


bard, D.A.; Jain, S.K.; Shah, K.V. (Kellogg 
Inc., Houston, TX (USA)). Jan 1986. 394p. NTIS, PC A17/ 
MF AOl. 

This report is a compilation of several studies conducted by 
KRSI under the Advanced Coal Gasification Technical Analyses 
contract with GRI. It addresses the issue of disposal and/or utiliza- 
tion of the coal fines that cannot be used as feedstock for fixed-bed 
(i.e. Lurgi) gasifiers. Specific items addressed are: (1) Technical, 
legal and economic aspects of fines burial, (2) Estimation of the 
premium for fines-free coal delivered to an SNG plant and resulting 
reduction in SNG production costs, (3) Comparison of the relative 
advantages and limitations of Winkler and GKT gasifiers to con- 
suming fines, (4) Review of coal-size consist curves in the GRI 
Guidelines to assess the fines content of ROM coals, (5) a first-pass 
design and cost estimate using GKT gasifiers in tandem with Lurgi 
gasifiers in an North Dakota lignite-to-SNG plant to consume full 
range of coal-size consist, (6) Evaluation of the General Electric 
technology for extrusion of coal fines and testing of the extrudates 
in a fixed-bed gasifier, and (7) Investigation of equipment and varia- 
bles involved in briquetting of coal fines, such that fines could be 
fed to the gasifiers along with the lump coal. 


39478 (PB—86-203163/XAB) Advanced coal-gasification 
technical analyses. Appendix 3: technical/economic evalua- 
tions. Final December 1982-September 1985. Cover, 
A.E.; Hubbard, D.A.; Jain, S.K.; Shah, K.V. (Kellogg Rusi 
Synfuels, Inc., Houston, TX (USA)). Jan 1986. 488p. NTIS, 
PC A21/MF A0O1. 

This document contains the final report on four tasks per- 
formed by KRSI as part of the Advanced Coal Gasification Tech- 
nical Analysis contract with GRI. It provides extensive, consistent 
technical and economic information regarding application of (1) 
Lurgi gasification, (2) Westinghouse (now KRW) gasification, and 
(3) Direct Methanation (with Lurgi gasifiers) processes to produce 
SNG from North Dakota lignite. The results of Lurgi & Westing- 
house studies were used to develop a plant size vs. cost-of-SNG re- 
lationship. The report on each task consists of a block flow dia- 
gram, component material balance, process flow sheets showing op- 
erating conditions and principal equipment in each major process 
area, a narrative process description, utility balances, plant efficien- 
cy calculations, documentation of design and cost-estimation basis 
and an economic analysis performed in accordance with the GRI 
Guidelines. Economic analysis consisted of capital-cost breakdown 
according to plant areas, variable operating and maintenance costs, 
and calculation of levelized, constant-dollar cost-of-gas with and 
without process development allowances (PDA). The sensitivities 
of the gas cost to major variables are presented in graphical form. 
For the plant size vs. cost-of-SNG task, similar information is pro- 
vided at eight different plant capacities based on both Lurgi or 
Westinghouse gasifiers. 


39479 (SAND—86-7103) Techno-economic assessment of 
recent advances in direct coal liquefaction. Sawy, A.E.; 
2 D.; Talib, A.; Tomlinson, G. (Mitre Corp., McLean, 

A (USA). METREK Div.). Jun 1986. Contract AC04- 
TODBOOTES 283p. NTIS, PC Al3/MF A011; 1; GPO Dep. 
File Number D 6013166. 

Technical process performances and economics of DOE-sup- 
ported two-stage coal liquefaction processes are compared in this 
report. In addition, selected single-stage coal liquefaction processes 
are analyzed using the same methodology to act as reference per- 
formance indicators. Two coal feedstocks are assessed - Illinois 
No.6 bituminous and Wyoming subbituminous. 31 refs. 
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39480 (UCRL-Trans—11631) Effect of coal thickness and 
structure and of coal quality on indices of the underground 
to operating data for gas 
Station). Korolev, I.V. 
(California Univ., Berkeley (USA)). 1980. 15p. NTIS$5.00. 
An analysis of the operation of the underground coal-gas 
generators at the USSR’s Moscow Podzemgaz station reveals a 
definite relationship among the indexes of the underground-coal- 
gasification process: the degree of gasification of the coal and the 
calorific value of the gas depend on the coal seam’s thickness and 
structure and on the coal’s quality. The operating data obtained in- 
dicate that (1) although coal seams of any thickness can be gasified 
underground, a profitable operation requires a seam at least 4.3 ft 
thick, and the best process indexes are achieved with 7-13 ft thick 
seams, (2) the coal ash content should not exceed 40%, and (3) coal 
seams with complex structures, such as seams containing rock in- 
terbeds, are more difficult and expensive to gasify than simple- 
structure seams - a rock-interbed content of over 30% makes the 
seam noncommercial. 


39481 Liquid fuels from coal derived synthesis gas. 
Jones, W.S.; Shen, J.; Schmetz, E. (US Dept. of Energy, 
Fossil Energy-34 GTN, Washington, DC). American Chemi- 
cal Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 2, 282-284(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

odern synthesis gas chemistry has evolved from technolo- 

gy first developed in Germany early this century. Since that time 
worldwide interest in the production of liquid fuels from coal has 
gone through cycles reflecting the perceived availability of petrole- 
um. In the U.S., the Department of Energy (DOE) has supported 
an indirect coal liquefaction program to investigate new techniques 
for the production of liquid hydrocarbon and alcohol fuels. The 
liquid synthesis is based on utilizing a feedstock of low hydrogen 
content synthesis gas generated by advanced, more efficient, coal 
gasifiers. Research topics include improved reactor and catalyst de- 
velopments as well as more fundamental studies of the reaction 
chemistry. This presentation summarizes results of a number of 
these projects and provides some comparisons with existing com- 
mercial liquid synthesis technology. Fuels of interest include gaso- 
line, diesel and jet fuel, methanol and higher alcohols. Achieve- 
ments in liquid phase synthesis of hydrocarbons and methanol are 
described along with the Methanol to Gasoline (MTG) process. 
Catalyst research is briefly reviewed and an assessment made of 
needs and prospects for future research. 


39482 Direct gap 
R & D and commercial feasibility. Moroni, E.C. (US Dept. 


of Energy, FE-34 GTN, Washington, DC). American Chem- 
ical Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 2, 340-345(Apr 1986). (CONF-860425—). 
From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 
¢ more recent development of direct coal liquefaction 
processes for rapid commercial readiness started in 1975 and culmi- 
nated in 1982. Four processes, SRC I and II, H-coal and Exxon 
Donor Solvent (EDS) were at the point where they were consid- 
ered serious contenders for commercialization. Based principally on 
the experience gained in large pilot plants for each of the above 
processes, it could be stated that commercial-scale direct coal lique- 
faction facilities could be designed and constructed using available 
technology to give predictable yields and acceptable mechanical 
performance. All the processes which were considered technologi- 
cally ready for commercialization as well as those recently devel- 
oped in process development units (PDU), i.e., Two-stage Lique- 
faction, were based on research done at laboratories of companies 
involved in petroleum processing. Their experience in petroleum 
residues processing, which turned out to be somewhat similar to 
direct coal liqufaction processing, gave them a leading edge over 
other DOE supported laboratories involved in fundamental and ap- 
plied research in direct coal liquefaction. In this period of major 
effort for ERDA/DOE (1975-82) it was learned that the develop- 
ment of this industrial technology requires meaningful cooperation 
among many scientific disciplines, including several branches of 
chemistry, physics, engineering, economics and others. It requires 
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superior management to achieve a proper balance among the sever- 
al branches involved, as priority shifts from one discipline to the 
other according to the progression of problems encountered. This is 
particularly true for direct coal liquefaction technology that in- 
volves complex operations, and deals with, what is now believed, a 
mixture of mostly reactive and partly refractory materials. 


39483 Recent developments in two-stage coal liquefaction 
at Wilsonville. Lee, J.M.; Nalitham, R.V.; Lamb, C.W. 
(Catalytic, Inc., P.O. Box 239, Wilsonville, AL). American 
Chemical Society, Division of Gas and Fuel Chemistry, Pre- 
prints; 31: No. 2, 316-324(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr — 

paper presents results from the Advanced Coal Lique- 

faction R & D Facility at Wilsonville, Alabama. The primary spon- 
sors are the US Department of Energy (DOE) and the Electric 
Power Research Institute (EPRI). Amoco Corporation became a 
sponsor in 1984 through an agreement with EPRI. The facility is 
operated by Catalytic, Inc., under the management of Southern 
Company Services, Inc. 


39484 In situ study of the surface interactions in coal liq- 
uefaction catalysts. Montano, P.A. (Dept. of Physics, West 
Virginia Univ., Morgantown, WV). American Chemical So- 
ciety, Division of Gas and Fuel Chemistry, Preprints; 31: No. 
2, 226(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

There is an increasing interest in the development of better 
catalysts for the hydrodenitrogenation (HDN) and hydrodesulfuri- 
zation (HDS) of coal derived fuels and oil heavy residues. These 
synthetic feedstocks and heavier petroleum practions contain a 
higher concentration of heteroatoms than light petroleum stocks 
and are much more difficult to process. Metal sulfide catalysts play 
a very important role in HDN and HDS processes as well as in 
direct coal liquefaction. There is concrete evidence of the direct 
role played by the iron sulfides in direct coal liquefaction. The au- 
thors investigated the surface reactions on iron sulfides, especially 
pytrhotites using standard surface techniques, EXAFS and in situ 
Mossbauer spectroscopy. They find clear evidence of the involve- 
ment of the iron sulfides surfaces in the cleavage of oxygen bonds 
in coal and coal derived products. In HDN and HDS reactions, the 
role of the iron sulfides is less important than that of Mo-Co or 
Mo-Ni supported catalysts. 


39485 Tem programmed solubilization of coal: 
Characterization of product fractions. Slomka, .B.; Aida, T.; 
Chen, Y.Y.; Junk, G.A.; Squires, T.G. (Ames Lab., Iowa 
State Univ., Ames, IA). American Chemical Society, Division 
of Gas and Fuel Chemistry, Preprints; 31: No. 1, 238-245(Apr 
1986). (CONF-860425—). Contract FG22-82PC50786. 

From 191. American Chemical Society national meeting; 
New York, NY, ee. e Apr 1986). 

For more than forty years, it has been recognized that the 
many interactive physical and chemical phenomena which comprise 
coal liquefaction fall into two functional categories: productive 
processes and counter-productive processes. Yet despite this under- 
standing, the nature of these components and the contribution of 
each to the overall conversion have remained obscure. This can be 
attributed, in part, to the complex nature of coal but is also due to 
poor perception of the problem and to consequent deficiencies in 
experimental design. The conversion of coal to liquid products is 
clearly a dynamic process. It is, therefore, quite curious that most 
coal scientists continue to employ investigative techniques more ap- 
propriate for measuring thermodynamic rather than dynamic phe- 
nomena. These techniques confine starting materials, intermediates, 
and products to the same reaction space throughout the primary 
product-determining segment of the conversion. From this perspec- 
tive, autoclaves, tubing bombs, and even staged flow reactors are 
simply incapable of resolving productive and counter-productive 
processes. In these reactor systems, secondary processes are pro- 
moted rather than inhibited and, thus, obscure primary pathways in 
the conversion. Interpretations of the results from these experiments 
in terms of pri are beyond the capacities of mere 


processes 
mortals. On the other hand, fixed bed, flow mode reactors have the 
capacity to remove conversion products as they dissolve in the 
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flowing phase; and, in this way, such reactors inhibit secondary re- 
actions involving solubilized products. 


39486 Reactions of the thiophenoxy radical from the 
thermal and photolytic ition of phenyldisulfide. Al- 
najjar, M.S.; Franz, J.A. (Pacific Northwest Lab., P.O. Box 
999, Richland, WA). American Chemical Society, Division of 
Gas and Fuel Chemistry, Preprints; 31: No. 1, 287-295(Apr 
1986). (CONF-860425—). Contract AC06-76RL01830. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The disulfide in thiophenoxy radical equilibrium, which 
models an important family of equilibrating sulfur-center radicals 
present during liquefaction of sulfur-containing coals, provides 
facile mechanisms for rapid hydrogen transfer, displacement and 
condensation reactions leading to enhanced cleavage of aralkyl 
structure on the one hand, and retrograde formation of nearly inert 
thiophene structures on the other hand. Further work is underway 
in this laboratory to determine the kinetics of 1,2-aryl migrations of 
phenyl from sulfur to carbon and to detect the intermediacy (if 
any), of 9-S-3 sulfur-centered radicals involved in radical displace- 
ment reactions at sulfur. 


39487 Coal liquefaction in a fluorocarbon medium. II. Ki- 
netics of the 1,2,3,4-tetrahydroquinoline reaction. Kaufman, 
M.; Jamison, W.C.L.; Gandhi, S.; Liotta, D. (Dept. of 
Chemistry, Emory Univ., Atlanta, GA). American Chemical 
Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 1, 296-300(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Many coal liquefaction experiments involve heating coal in a 
medium which both reacts with the coal and simultaneously dis- 
solves released coal fragments. One problem of this approach is 
that it is difficult to differentiate between physical interactions 
which result in solvent power and chemical reactions which disrupt 
the coal macromolecular network. A secondary problem of such 
experiments is that accurate measurements of coal conversion re- 
quire considerable care in collecting all deposits adhering to the re- 
actor walls. The authors have reported that coal processed in a per- 
fluorinated liquid medium with small amounts of additives does not 
dissolve, but in at least one case, that of 1,2,3,4-tetrahydroquinoline 
(THQ), the processed coal has considerably enhanced solubility. 
This increased solubility is attributed to a low temperature (200- 
250°C) reaction between THQ and coal. Since coal is recovered 
intact in these experiments, coal conversion can be measured by ex- 
traction of a fraction of the processed coal, without need for com- 
plete recovery of material from the reactor. In the present work, 
the authors present kinetic data in order to better understand the 
mechanism of this interesting coal transformation. 


39488 New catalysts for hydrotreating coal liquids. Hirs- 
chon, A.S.; Wilson, R.B.; Laine, R.M. (SRI International, 
Menlo Park, CA). American Chemical Society, Division of 
Gas and Fuel Chemistry, Preprints; 31: No. 1, 310-317(Apr 
1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The cost of hydrotreating coal liquids or heavy crudes is 
considerably higher than for light crudes because of the significant- 
ly higher amounts of sulfur, nitrogen and oxygen found in these hy- 
drocarbon sources relative to light crudes. In particular, the current 
processes for the catalytic removal of nitrogen (HDN) and oxygen 
(HDO) consume excessive amounts of hydrogen due to concurrent 
hydrogenation of aromatics. The ideal HDN or HDO catalyst 
would be one that selectively cleaves C-N or C-O bonds with mini- 
mum consumption of hydrogen. This would reduce the overall hy- 
drotreating costs for refining crude oil and could make synfuels a 
competitive energy source. In this paper, the authors discuss the re- 
sults of two approaches to the development of improved HDN 
catalysts. One approach focuses on the synthesis of high-activity, 
highly dispersed, “surface confined,” catalysts using organometallic 
complexes. The other approach examines the hydrotreating activies 
of metals not currently used in HDN and HDO catalysis. They de- 
scribe here the synthesis and HDN activities of catalysts prepared 
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according to the principles established by these two separate ap- 
proaches. 


39489 Interaction between coal and methane during en- 
trained-flow flash pyrolysis in relation to enhancement in eth- 
ylene yield. Sundaram, M.S.; Steinberg, M. (Process Sci- 
ences Div., Brookhaven National Lab., Upton, NY). Ameri- 
can Chemical Society, Division of Gas aa Fuel Chemistry, 
Preprints; 31: No. 1, 162-169(Apr 1986). (CONF-860425—). 
Contract AC02-76CH00016. 

From 191. American Chemical Society national meeting; 
New York, NY, USA a Pt 1986). 

The flash pyrolysis o coal in a methane atmosphere leads to 
a significant improvement in total ethylene production by compari- 
son with pyrolysis in an inert helium atmosphere. A study was un- 
dertaken to determine the fractional contribution of coal and meth- 
ane feed toward formation of ethylene. The analytical method en- 
tails determination of ™*C distribution in coal, methane feed, and 
product ethylene. The ‘°C distribution in alkyl side chains (or poly- 
methylene moities) of coal, which are considered to be likely pre- 
cursors for ethylene, was found to be higher than in the remaining 
carbon skeleton. The data available show an interaction between 
methane and coal during entrained-flow flash pyrolysis of coal with 
methane with respect to the increase in ethylene yield. At 1000°C 
and 50 psi methane, with a methane to coal ratio of 1.2, ethylene 
concentration in the product stream is 1.3% by volume. Of this, 
41.8% is produced from coal and the remaining 58.2% is from 
methane feed. This corresponds to a carbon conversion of 1.9% 
from methane and 1.6% from coal. 


39490 Environmental research for underground coal gas- 
ification. Virgona, J.E. (Laramie Energy Technology 
Center, WY). AIChE (American Institute of Chemical Engi- 
neers) Symposium Series; 22D: vp(1978). 

From 71. AIChE annual meeting; Miami Beach, FL, USA 
(12-16 Nov 1978). 

Studies of the environmental impact of underground coal 
gasification (UCG), conducted at the four UCG test sites at Hanna, 
WY, by the Department of Energy, Laramie Energy Technology 
Center, included the effects of the process gas cleanup system, the 
effects of migrating water on the process and the surrounding 
ground water, and the effects of subsidence. In phase 2 of Hanna II 
experiments (Dec. 1975-May 1976), particulate matter and 14 trace 
elements were monitored during seven periods in order to obtain 
data for the necessary gas scrubbing and cleaning facilities. In the 
Hanna III experiments (June-July 1977) base-line aquifer and 
ground-water characteristics were monitored and changes in water 
quality and hydrologic conditions during and after gasification were 
determined by means of temperature, hydrostatic pressure, and con- 
ductivity tests at 12 monitoring wells. For the modified Hanna IV 
experiments (to be started in Aug. 1978), studies will include analy- 
ses of particulates and trace components in the product stream and 
of by-product hydrocarbons, subsidence monitoring, analyses of 
water condensed from the gas stream, and polynuclear aromatics 
concentrations before and after flaring. 16 references. 


39491 Mathematical modeling of the SYNTHANE gasifi- 
er. Pukanic, G.W.; Cobb, J.T. (Pittsburgh Energy Technol- 
ogy Center, PA). AIChE (American Institute of Chemical 
Engineers) Symposium Series; 119b: vp(1978). 
From 71. AIChE annual meeting; Miami Beach, FL, USA 
(12-16 - 1978). 
A model based on the Institute of Gas Technology kinetics 
was developed at the US Department of Energy Pittsburgh Energy 
Technology Center to simulate coal gasification in the SYNTH- 
ANE gasifier and incorporated in two computer codes: the analyti- 
cal code (designed to evaluate model parameters from runs on the 4 
in. dia SYNTHANE PDU gasifier) and the predictive code (de- 
signed to predict temperatures for the zones within the model as 
well as the effluent products from a stipulation of run conditions). 
Experiments (35 runs with Montana Rosebud subbituminous coal as 
feedstock) were used to evaluate kinetic parameters in the model. 
By using the average value of the kinetic parameters in the predic- 
tive model, the 35 runs were simulated showing reasonable agree- 
ment between computed and experimentally measured process vari- 
ables. Based on the predictive model, parametric studies were car- 
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ried out to evaluate the effect of the steam-to-coal ratio and system 
pressure on the gasifier performance. 15 references. 


0106 Properties 
REFER ALSO TO CITATION(S) 39474, 39536, 39542, 39566, 41186 


39492 (DOE/PC/50797—T12) Novel analytical ap- 
proaches to coal beneficiation. Final report. Griffiths, P.R. 
(California Univ., Riverside (USA)). Mar 1986. Contract 
FG22-82PC50797. 98p. NTIS, PC AO5/MF AOl; 1; GPO 
Dep. File Number DE86011951. 

This grant involved an exploration of the use of diffuse re- 
flectance (DR) Fourier transform infrared (FT-ir) spectrometry for 
the elucidation of the structure of coal and the processes occurring 
during air oxidation of coals. An investigation of the nature of in- 
termediates on the surface of catalysts during Fischer-Tropsch syn- 
thesis was also initiated. Several achievements resulted, which can 
be summarized as follows: (1) A better fundamental understanding 
of the phenomenon of DR infrared when the matrix 
exhibited significant absorption was obtained. (2) Methods of en- 
hancing the information content of DR/FT-ir spectra of coals 
through the use of Fourier self-deconvolution were developed. (3) 
Improved quantitation of functional groups in coals was obtained 
by curve-fitting regions of spectra which has previously been sub- 
jected to deconvolution. These techniques were extensively 
checked using synthetic spectra. (4) A detailed study of the nature 
of CO adsorbed on supported rhodium catalysts was made. (5) A 
preliminary investigation into the effect of adding hydrogen to the 
above system was initiated. Each of these studies has led to at least 
one published paper or manuscript submitted for publication. This 
final report consists of five sections, each of which describes one 
phase of the investigation. 52 refs., 40 figs., 4 tabs. 


39493 (DOE/PC/50812—T2) Carbon-13 NMR study 
separated coal macerals. Final report, September 1, 1982- 
August 31, 1985. Pugmire, R.J.; Grant, D.M. (Utah Univ., 
Salt Lake City (USA)). Feb 1986.° Contract FG22- 
82PC50812. 8p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86012098. 

The objectives of this program are: (1) to continue our pre- 
vious contract efforts to perform petrographic analysis of whole 
coals and to separate the several maceral groups of various rank by 
density gradient centrifugation methods; (2) separate macerals such 
as fusinite, semi-fusinite, sporinite, etc. from coals that have rela- 
tively high concentrations of these macerals in addition to the more 
common vitrinite maceral; (3) employ multiple pulse spectral tech- 
niques to obtain greater structural details; (4) compare various 
structural features in macerals and maceral groups vis-a-vis rank 
and other properties. 2 figs. 


39494 (DOE/PC/80519—3) Diffusion of gases in coals 
and chars, Technical progress report No. 3, March 15-June 
14, 1986. Smith, D.M. (New Mexico Univ., Albuquerque 

(USA). Powders and Granular Materials Lab.). 1986. Con- 


tract FG22-85PC80519. 29p. NTIS, PC A03/MF AO}; 1; 
GPO Dep. File Number D 86012785. 

Surfaces areas of 13 PSOC coals have been measured by ni- 
trogen adsorption at 77 K and carbon dioxide adsorption at 273 K. 
Surfaces areas were extracted from nitrogen adsorption isotherms 
using the BET theory. Mercury intrusion experiments have been 
conducted for all eight Group A PSOC coals. Traditional analysis 
of this pressure-volume data would indicate that there is substantial 
pore volume with average pore radius greater than ~0.1 »m. How- 
ever, this low pressure intrusion is more likely the result of mercu- 
ry filling the regions were coal particles are touching. This view is 
supported by the observed differences between intrusion in the 
large and fine particles. The application of NMR spin-lattice relax- 
ation measurements of water in porous solids is investigated as a 
possible tool for the determination of pore size distributions. NMR 
methods have several potential advantages over conventional poro- 
simetry/adsorption techniques including the study of wet porous 
solids, a wide range of sample sizes may be studied, and the fact 
that no pore shape assumption is required. In principle, water con- 
tained in a pore will relax faster than bulk water. This decrease in 
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the observed relaxation rate decay constant, T;, is directly related 
to the pore volume to surface area ratio (i.e., hydraulic radius) ac- 
cording to the two-fraction, fast exchange model. However, the 
suitability of this model and NMR spin-lattice relaxation measure- 
ments for the determination of pore size distribution has not been 
previously demonstrated. 23 refs., 11 figs., 4 tabs. 


39495 (EPRI-CS—4545-SR, pp 3.59-3.71) Magnetic res- 
onance measurement of calorific value and moisture. King, 
J.D.; Rollwitz, W.L. (Southwest Research Institute, = 
Antonio, TX). May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920273. 
(CONF-8410412—). Contract AC21-79ET 15465. 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

magnetic resonance properties of coal have been investigated 
as the basis for on-stream measurement of the quality, flow and 
composition. Since magnetic resonance methods are noncontacting, 
provide real-time measurements and use no ionizing radiation, these 
are particularly attractive means for continuously monitoring flow- 
ing coal. To establish the feasibility of these methods, 22 types of 
domestic coals ranging in rank from sub-butuminous to anthracite 
were investigated in a laboratory study. The hydrogen transient nu- 
clear magnetic resonance (NMR) responses were measured for each 
type coal and compared to moisture content, proximate and ulti- 
mate hydrogen analyses and quality. The electron spin resonance 
(ESR) absorption was also measured for each sample and related to 
the carbon content and coal quality. Computer means to process 
and combine these data to automatically calculate the percentages 
of moisture, carbon, hydrogen, volatiles and the calorific value 
were developed as was a gradient field NMR technique for measur- 
ing the flow velocity. The calorific value is calculated through an 
empirically derived relation which includes the energy contribu- 
tions of the hydrogen in the volatiles, as measured by NMR, and 
that of the carbon, as determined from the ESR response. These 
findings have been applied in development of an experimental coal 
flowmeter and analyzer. 15 refs., 10 figs. 


39496 (IEA/ICTIS/RES—09) Coal research projects: 
conversion and combustion, update 1986. (Interna- 


properties, 

tional Energy Agency Coal Research, London (UK)). Apr 
1986. 88p. NTIS (US Sales Only), PC A05/MF AO0Ol1. File 
Number T186901537. 

This volume is an update of ‘Properties, conversion, and 
combustion’, published April 1985, and contains project information 
received since that date on current research on properties of coal 
and related products, coal conversion and coal combustion. The in- 
formation has been generated from a database of research projects 
on all aspects of coal science and technology throughout the world. 
Of the 588 projects presented, a number will be found in more than 
one section and many also appear in the companion volumes ‘Ex- 
ploration, mining, and preparation - update 1986’ and ‘Supply, 
transport, and the environment - 1986’. Most of the information has 
been obtained from publicly-available literature rather than from 
questionnaires. Sources include the annual reports and progress re- 
ports of organizations and other directories of research projects. 
Some information has also been obtained through direct contact 
with the organizations performing the research. Details of the 
source of information for individual projects are available from 
IEA Coal Research on request. For each project record, the fol- 
lowing information is given where it could be found: ORGANIZA- 
TION principally responsible for performing the research; division, 
section, or department of organization; address; country; telephone 
number (not including international code); COLLABORATING 
ORGANIZATION(S) with their addresses and telephone numbers; 
project title; additional information about the project - summary, 
objectives, etc.; contract or project number by which the project is 
identified by the funding body; research worker(s); sponsoring 
organization(s); funding; and starting date-completion date. Indexes 
of research workers, research organizations, sponsors, project num- 
bers and subject, and a list of abbreviations of organizations follow 
the projects. 
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(NP—6770119) See combined ther- 
moanalysis and mass 
tallic compounds, additive ee a 
G. (Paderborn Univ. (Gesamthochschule) (Germany, F.R.). 
Fachbereich 13 - Chemie und Chemietechnik). 26 Aug 1985. 
222p. (In German). NTIS (US Sales Only), PC A1l0/MF 
AO1. File Number DE86770119. 

Using combined TA-MS, systematic analyses of metal com- 
plexes were carried out, and the influence of substituents on the 
thermal stability of the complexes was described. The application of 
TA-MS is illustrated by the example of different types of coal 
which are characterized and identified. The release of toxic sub- 
stances from burning polymers is analyzed as a function of tempera- 
ture. Programs are developed for computer evaluation of the mass 
spectra. (orig./PW). 


39498 (PB—86-189818/XAB) Report on coal flotation 
trends - a preliminary literature survey. Darazs, M. (National 
Inst. for Coal Research, Pretoria (South Africa)). 1984. 11p. 
(COAL—8408). NTIS, PC A04/MF A01. 

The report covers a literature survey on coal flotation and 
outlines present trends. As the aspects of coal flotation are numer- 
ous, the literature survey has been confined to various groups that 
deal with different facets of flotation. 


39499 Photothermal method for in situ microanalysis of 
the chemical composition of coal samples. Amer, N.M. (to 
Dept. of Energy, Washington, DC). US Patent 4,591,718. 27 
May 1986. Filed date 25 Oct 1983. vp. 

A method is described of identifying chemical constituents 
of a localized region of a coal sample. The steps consist of: direct- 
ing at least one sequence of infrared light pulses into the sample 
region from a location spaced apart from a surface of the coal 
sample, varying the wavelength composition of successive infrared 
light pulses of the sequence, detecting thermally induced index of 
refraction changes in the medium which is between the location 
and the surface of the coal sample that accompany optical absorp- 
tion of the infrared pulses in the sample region, the index of refrac- 
tion changes being detected by directing a probe beam of light 
along the surface of the coal sample and through the portion of the 
medium that is adjacent the sample region, and by detecting the 
amount of deflection of the probe beam at the portion of the 
medium that is caused by each of the infrared light pulses of the 
sequences thereof, correlating the index of refraction changes with 
the particular infrared light pulse wavelengths that initiate the 
changes, and identifying the chemical constituents by correlating 
the particular wavelengths with the characteristic peak infrared ab- 
sorption wavelengths of specific coal constituents. 


39500 a analysis of hydroxyaromatic spe- 
cies in liquid fuels II. Comparison of ArOH in SRC-II coal 
liquid, W: CA, petroleum and OSCR shale oil. 
Green, J.B.; Treese, C.A.; Yu, S.K.-T.; Thomson, J.S.; Ren- 
audo, C.P.; Stierwalt, B.K. (National Inst. for Petroleum 
and Energy Research, Div. of IIT Research Inst., P.O. Box 
2128, Bartlesville, OK). American Chemical Society, Division 
of Gas and Fuel Chemistry, Preprints; 31: No. 2, 126-131(Apr 
1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The two most distinguishing features of coal liquid ArOH 
are their high concentration in the whole oil and presence of con- 
densed ring species such as pyrenols and partially hydrogenated 
pyrenols. Shale oil ArOH are predominantly phenols, some which 
possess alkyl side chains up to nearly 20 carbons. Petroleum con- 
tains relatively low amounts of ArOH but has the greatest diversity 
of types and isomers present. The methodology used for analysis of 
ArOH generally performed well on the wide range of samples ex- 
amined, except in the case of the 370-535°C petroleum ArOH con- 
centrate. Further improvements including more liquid chromatogra- 
phic separations, higher resolution GC columns, etc., will be 
needed for analysis of that sample or one of similar complexity. 
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Laser-induced fluorescence microscopy of coal ma- 
cerals and dispersed organic material. Borst, W.L.; Pleil, 
M.W.; Sullivan, G.W.; Crelling, J.C.; Landis, C.R. t. of 
Ph Texas Tech Univ., Lubbock, TX). American Chem- 

Society, Division of Gas ‘and Fuel Chemistry, Preprints; 31: 
No. 1, 7-12(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New om NY, USA (13 Apr _ 
Fluorescence microscopy has 

for characterizing organic material in various coals and rocks. 
Teichmuller ahd Wolf discovered new fluorescing coal macerals, 
which also were found by Spackman in US coals. Ottenjahn et al. 
related the fluorescence properties of macerals to technological 
properties of coal. Van Gijzel has or, spectral fluorescence 
properties for comparison. Since 1983, the authors have extended 
fluorescence 


parameters 
the dispersed organic material. limon a individual spectra of 
the various fluorescing components in the material are obtained. 
This paper describes the new time-resolved fluorescence microsco- 
py and its application to coal and shale characterization. 


39502 The application of inverse gas chromatography to 
coals and oxidized coals. Neill, P.H.; Winans. (Chemistry 
Div., “— owe National Lab., 9700 South Cass Avenue, Ar- 
). American Chemical Society, Division of Gas and 
Fuel Chemistry, Preprints; 31: No. 1, 25-28(Apr 1986). 
(CONF-860425—). Contract W-31-109-ENG-38. 
From 191. American Chemical Society national meeting; 
New bs ae Crewe Apr 1986). 
ive of this study is to provide detailed information 
sogateae atoms cate ained ae cae ema oe 
Argonne Premium Coal Samples during storage. In meeting this 
objective, new fundamental data will be obtained on this unique set 
of coal samples. The use of a broad range of experiments is planned 
in this study, but only one approach is described here. While it is 
known that subtle changes in the physical and chemical structure of 
bituminous coals can effect changes in the plasticity upon heating, 
the techniques traditionally used to measure plasticity do not yield 
information which can be used to understand these changes. A new 
approach, inverse gas chromatography (IGC), a technique widely 
used for studying polymers, is being used to study phase transitions 
in coals upon heating. Inverse GC has been applied to polymers to 
measure the glass transition temperature, the degree of crystallinity, 
melting point, thermodynamics of solution, and chemical composi- 
tion. In contrast. to classical GC, inverse chromatography probes 
the stationary phase, a coal, by determining the retention time of 
known compounds on it. This transposition of known and unknown 
in the GC experiment gives rise to the term “inverse chromatogra- 
phy’. The coal samples will be chosen to examine variations with 
rank and to investigate structural changes in ground coals, both in 
air and in the absence of air, as a function of time. These approach- 
es show promise for providing chemical information on subtle vari- 
ations in coal structure. 


39503 Effect of water on CP/MAS ™*C NMR spectra of 
low-rank coals. Farnum, S.A.; Messick, D.D.; Farnum, B. 
(Univ. of North Dakota, Energy Research " Center, Box 
8213, Univ. Station, Grand Forks, ND). American Chemical 
Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 1, ee 1986). (CONF-860425—). 
From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 
Studies are being carried out directed toward elucidating the 
ee et ee ee ae 
tion, gasification, slurry preparation and liquefaction at the Univer- 
diy AF Witt: Dees Canned Guar. As a part of this research, 
interest in the carbon structure of coals before and of residues after 
processing led the authors to develop solid **C CP/MAS NMR 
techniques suitable for the samples. Each variable was important 
and needed to be carefully assessed directly on the coal samples to 
be used for further work. The work of many investigators empha- 
sizes that when proper care is exercised, representative coal spectra 
may be obtained. The conclusions were in accord with those previ- 
ously reported with one important exception. For low-rank coals, 
peats and other solids that contain more than a trace of moisture, 
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this study shows that the presence of moisture is the overwhelming 
factor in determining spectral intensity. 


39504 Sulfur in coal by programmed-temperature oxida- 
tion. LaCount, R.B.; Anderson, R.R.; Friedinan, S.; Blaus- 
tein, B.D. (US Dept. of Energy, Pittsburgh Energy Tech. 
Center, Pittsburgh, PA 15236). American Chemical Society, 
Division of Gas and Fuel Chemistry, Preprints; 31: No. 1, 70- 
78(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 A pr 1986). 

A controlled-atmosp ere, programmed-temperature, oxida- 
tion apparatus has been constructed and used to characterize organ- 
ic-sulfur distribution in coals, partially desulfurized coals, and 
model systems. Samples were diluted with WO; and heated, in a 
stream of Ar containing 10% Os, at a programmed-temperature in- 
crease of 3C°/min. Concentrations of SO2, CO2, CO, Oz, and H2O 
in the effluent gas were continuously measured until the runs were 
completed at 1000°C. Evolution patterns produced by the oxidation 
products characterize the coal and, upon integration, provide total 
C-H-S analyses consistent with classical coal analysis methods. The 
SO, derived from coal pyrite evolves with a maximum at about 
430°C, and that from the organic portion of coal produces principal 
evolution maxima at about 320°C (attributed to nonaromatic coal 
structures) and at about 480°C (attributed to aromatic structures). 
During oxidation the H/C ratio decreases with increasing tempera- 
ture to about 0.6-0.7 at 400°C. The NMR spectrum of residue iso- 
lated to 400°C shows a sharp decrease in aliphatic carbon com- 
pared to the original coal. 


39505 Matrix isolation EPR studies of coal tar mole- 
cules. Chu, C.J.; Hauge, R.H.; Margrave, J.L. (Dept. of 
Chemistry, Rice’ Univ., Houston, . American Chemical 
Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 1, 87-96(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New —— NY, USA (13 Apr 1986). 

R studies of matrix isolated tar molecules have demon- 
eaten nate te tone aan oe es ae ae 
original gaseous tars evolved from coal over the 350-500°C temper- 
ature range. Matrix isolated tars exhibit considerably more structure 
than does the coal itself. It is initially isolated in carbon dioxide at 
liquid nitrogen temperature. The EPR spectra suggest the presence 
of four or more randomly oriented planar free radical molecules, 
some of which may be assignable to sulfur, nitrogen and oxygen 
containing heterocyclic aromatics. The parallel component (g/sub 
Il/) is sensitive to the structure and/or composition of tar. The re- 
spective perpendicular (g/sub 1/) components are insensitive to tar 
structure and similar to the free electron value. The free radical 
species disappear as the coal tar is warmed to room temperature. 
This strongly suggests that the usual tar products that are formed 
from devolatilized coal are free radical polymerized polymers 
which are formed from smaller free radical species. 


39506 Low-rank coal structure elucidation with rutheni- 
um tetroxide. Olson, E.S.; Diehl, J.W.; Froehlich, M.L.; 
Miller, D.J. (Univ. of North Dakota, Energy Research 
Center, Box 8213, Univ. pees Grand Forks, ND). Ameri- 
can Chemical Society, Division of Gas and Fuel Chemistry, 
Preprints; 31: No. 1, 97-101(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New bea NY, USA (13 Apr 1986). 

The goal o of these studies was to elucidate the structural fea- 
tures of coals which are believed to be important in conversion 
processes. Of special interest are the nature of the hydroaromatic 
groups and the bridging groups between aromatic moieties, because 
of their roles in thermal cleavage and depolymerization processes 
and the hydrogen shuttling which occurs during the depolymeriza- 
tion and stabilization of cleavage products. The first objective was 
the development of new methods for the isolation or solubilization 
of the aliphatic groups in the coal, which may then be related to 
these hydroaromatic systems and bridging groups. We have suc- 
cessfully used ruthenium tetroxide in a two phase solvent system 
with a phase transfer catalyst to selectively oxidize the aromatic 
groups. Stock has used ruthenium tetroxide in the presence of ace- 
tonitrile to oxidize a Texas lignite and Illinois No. 6 coal. These 
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procedures are a more viable alternative than the use of trifluoro- 
peracetic acid which was used in earlier studies by Deno and 
whose difficulties have been pointed out elsewhere. The oxidation 
of a North Dakota lignite with ruthenium tetroxide with the phase 
transfer catalyst proceeded rapidly at ambient temperature giving 
carbon dioxide and carboxylic acid products which are converted 
to methyl esters by diazomethane for qualitative analysis using GC 
and GC/MS. A very complex mixture of aliphatic mono and poly- 
carboxylic acids and aromatic polycarboxylic acids was formed in 
the reaction. In contrast to the trifluoroperacetic acid studies, no 
oxiranepolycarboxylic acids were found. Keto acids were also 
found to be absent. An iron trap mass spectrometer was found to be 
useful in these analyses since an M+1 peak was found for many of 
the esters which normally do not exhibit any molecular ion. 


Molecular weights of lignite macromolecules. 
Olson, E.S.; Diehl, J.W.; Froehlich, M.L. (Univ. of North 
Dakota, Energy Research Center, Box 8213, Univ. Station, 


Grand Forks, ND). American Chemical Society, Division of 


Gas and Fuel Chemistry, Preprints; 31: No. 1, 102-105(Apr 
1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New bw. NY, os (13 Apr 1986). 

The goal o this research is to apply reliable and accurate 
polymer ciecentenioa methods to the high molecular weight 
macromolecules of the lignite. The authors utilized low-angle laser 
light scattering (LALLS) photometry in a static mode and also 
coupled with size exclusion chromatography (SEC) for the determi- 
nation of weight average molecular weights and molecular weight 
distributions. Polymers can be separated on the basis of size by 
SEC, thus providing information about molecular weight distribu- 
tions; however, molecular weight values depend on calibration data 
which are subject to large errors. These errors result from the lack 
of similarity between the shapes and polarities of the calibration 
standards and the materials whose molecular weights are to be de- 
termined. Since light scattering techniques give absolute molecular 
weight values, a LALLS photometer was used as an on-line detec- 
tor in an SEC system and no error prone calibrations of the size 
exclusion column were necessary. A refractive index (RI) detector 
was used in series with the LALLS flow cell to provide concentra- 
tions of the eluting solute. 


of coal from electron microscopy meas- 
uit Wert, C.A.; Hsieh, K.C.; Fraser, H. (Dept. of 
Metallurgy and Mining Engineering ‘and Materials Research 
Lab., Univ. of Illinois at Urbana-Champaign, 1304 West 
Green Street, Urbana, IL). American Chemical Society, Divi- 
sion of Gas and Fuel Chemistry, Preprints; 31: No. 1, 122- 
ain 1986).. (CONF-860425—). Contract AC02- 
76ERO1198. 


From 191. American Chemical Society national meeting; 
New ee USA (13 Apr 1986). 
ell established techniques of analytical electron microsco- 
op ieetenaiaanea ae dleaans ana The techniques use 
one or another of several interactions which occur when electrons 
are incident on a specimen. Two such interactions are discussed in 
this paper: 1: X-ray emission spectroscopy and 2: Electron energy 
loss spectroscopy. Both methods are used in the study of metallic 
and ceramic systems. The principles of the technique are illustrated 
by applications to metallic and ceramic systems; initial applications 
to coal are then described. 


39509 re See ee ee see one 


using scanning electron microscopy r 

sive X-ray analysis. Norton, G.A.; Straszheim, W.E.; Youn- 

kin, K.A.; Markuszewski, R. (Ames Lab., Iowa State Univ., 

Ames, IA). American Chemical Society, Division of Gas and 

Fuel Chemistry, rints; 31: No. 1, 130-135(Apr 1986). 

(CONF-860425—). tract W-7405-ENG-82. 
From 191. American Chemical Society national meeting; 


New vou NY, Pa (13 Apr — 

Illinois No. 6, Pittsburgh No. 8, and Dietz No. 1 and 2 coals 
were analyzed directly for ciate oxygen content by using scan- 
ning electron microscopy and wave-length-dispersive x-ray analysis. 
The 


assure statistical validity, 12 particles were analyzed for each coal 
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at two different points per particle. Mean organic oxygen values 
were obtained, as well as inter- and intra-particle variations in the 
oxygen content. The mean values for organic oxygen obtained by 
this technique agreed favorably with values calculated from previ- 
ously obtained data by prompt neutron activation analysis and by 
the indirect ASTM method. 


39510 Non-intrusive optical techniques for the study of 
a coal particles during devolatilization and combus- 

tion. Ottesen, D.K.; Wang, C.F. (Sandia National Labs., 
Livermore, CA). American Chemical Society, Division of Gas 
and Fuel Chemistry, Preprints; 31: No. 1, 136-140(Apr 1986). 
(CONF-860425—). 

From 191. American Chemical Society national meeting; 
New Yor, NY, USA (13 Apr 1986). 

paper discusses applications of Fourier transform infra- 

sod (FT-ih) apesteedeegh atk baer euch apusbensagy GLAND ws ta 
situ diagnostics for disperse phase combustion environments. The 
ultimate goal of the FT-IR work is the identification of gas phase 
species, and the determination of their temperature and concentra- 
tion during the combustion of pulverized coal particles. The au- 
thors are developing LSS as a complementary technique for the in 
situ elemental analysis of coal, char, and ash particles in combustion 
environments. 


39511 Analysis of particle composition, size and tempera- 
ture by FT-IR emission/transmission spectroscopy. Solomon, 
P.R.; Carangelo, R.M.; Best, P.E.; Markham, J.R.; Hamb- 
len, D.G. (Advanced Fuel Research, Inc., 87 Church Street, 
East Hartford, CT). American Chemical Society, Division of 
Gas and Fuel Chemistry, Preprints; 31: No. 1, 141-151(Apr 
1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New = NY, USA (13 Apr 1986). 

This paper describes a new method being developed for on- 
line, in-situ monitoring of particle streams to determine their chemi- 
cal composition, size, and temperature. The technique uses a FT-IR 
spectrometer to perform both emission and transmission (E/T) 
spectroscopy for a stream of particles. The technique has been ap- 
plied to measure particle properties under a variety of circum- 
stances and several examples are presented for measurements of 
temperature, composition and size. The method was employed to 
address a controversy concerning coal optical properties recently 
raised by Brewster and Kunitomo. Their recent measurements sug- 
gest that previous determinations for coal of the imaginary part of 
the index of refraction, k, may be too high by an order of magni- 
tude. If so, the calculated coal emissivity based on these values will 
also be too high. The E/T technique was employed to determine 
directly the spectral emittance of coal and char particles as a func- 
tion of coal rank, extent of pyrolysis and temperature. For one coal, 
the measured emittance was compared with a calculated 
value obtained from the material’s complex index of refraction N = 
n + ik, and particle size, using Mie theory. The complex index of 
refraction was determined using an extension of Brewster and 
Kunitomo’s method for measuring k. The technique employs KBr 
and CsI pellet spectra and uses Mie theory and the Kramers-Kronig 
transforms to separate scattering and absorption effects. 


39512 ee A ae be nh he 
structure and kinetics, Carangelo, R.M.; Solomon, P.R. (Ad- 
vanced Fuel Research, Inc., 87 Church Street, E. Hartford, 
CT). American Chemical Society, Division of Gas and Fuel 
Chemistry, Preprints; 31: No. 1, 152-161(Apr 1986). (CONF- 
860425—). 

From 191. American Chemical Society national meeting; 
New = NY, USA (13 Apr 1986). 

This paper describes a new instrument which couples ther- 
mogravimetric analysis (TGA) with evolved gas analysis (EGA) 
performed with a Fourier Transform Infrared (FT-IR) spectrome- 
ter. A unique feature of the system is its ability to provide continu- 
ous monitoring of the infrared spectra of evolving liquids as well as 
quantitative analysis of gases during pyrolysis or other reactions. 
The complementary TGA/EGA data provide a wealth of informa- 
tion regarding composition, structure, and kinetics for hydrocar- 
bons. This technique offers advantages compared to GC in speed, 
and compared to GC and MS in ability to identify heavy tarry ma- 
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terials. FT-IR studies of chars and tars at various stages of pyroly- 
sis by KBr pellets help complete the story by showing what func- 
tional groups in the sample are actually changing when specific py- 
rolysis products are released. While the instrument typically pro- 
vides slower sample heating than is encountered in practical coal 
conversion processes, the use of slow heating in pyrolysis experi- 
ments provides data on individual reactions which often cannot be 
distinguished in flash pyrolysis because they occur simultaneously. 
Slow heating conditions often resolve such reactions into separate 
gas evolution peaks. These peaks provide low temperature data for 
gas evolution kinetics. This apparatus has been used to analyze 
coal, char, tar, lignin, wood, polymers, oil shale and source rock. 
The technique has been useful in elucidating the source and kinetics 
of many of the pyrolysis products of the above hydrocarbons. The 
technique is discussed and examples presented for several materials. 


Separation and analysis of hydroxyaromatic 

cies in liquid fuels. I. methodology. Green, TB. B.; 

Thompson, J.S.; Yu, K.-T.; Treese, C.A.; Stierwalt, B.K.; 

Renaudo, C.P. (Dept. of Fuels Research, National Inst. for 
Petroleum and Energy Research, Div. of IIT Research 
Inst., P.O. Box 2128, Bartlesville, OK). American Chemical 
Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 1, 198-213(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The analysis of hydroxyaromatics (ArOH) in fuels has re- 
ceived considerable attention for the last 20-30 years. Interest was 
especially high in the late 1970's and early 1980's during the “syn- 
fuels boom” because of the relatively high concentrations of ArOH 
in shale oils and especially coal liquids. a ee 
tant because they impact fuel properties such as its stability, viscosi 
ty, water miscibility and toxicity as well as its behavior in ideas 
processes. For example, Hara, et al. and White et al. found that 
phenolic compounds contributed to sediment formation in SRC-II 
coal liquid through oxidative coupling. In addition, ArOH are be- 
lieved to increase viscosity by hydrogen bonding to nitrogen bases. 
Finally, ArOH and cyclic ethers are believed to control the rate of 
hydrodeoxygenation of coal liquids during hydrotreating processes. 
The approach most commonly used for analysis of ArOH involves 
a preliminary step for their isolation from the bulk fuel matrix fol- 
lowed by analysis of the ArOH concentrate. Aqueous extraction 
and liquid chromatography are the most common methods for iso- 
lating ArOH; GC, GC/MS, NMR, IR, and UV have all been used 
singly or in combination for analysis of the ArOH concentrate. 
While any of the published methods will work on fuels rich in 
ArOH, unsatisfactory results are often obtained on samples such as 
petroleum which are low in ArOH as well as with samples with a 
higher average molecular weight or boiling point. For example, 
aqueous-alcoholic NaOH extraction yields negligible amounts of 
acidic material from high-boiling petroleum distillates and residues 
which actually contain 10-20 weight-percent acidic compounds. 
The hydrophobic nature of larger molecular weight acids prevents 
them from partitioning into the aqueous phase. 


39514 Studying coal molecular structure with Electron 
Spin Echo spectroscopy. Clarkson, R.B.; Belford, R.L.; Cor- 
nelius, J.; Snetsinger, P. (Illinois ESR Research Center and 
Dept. of ‘Chemistry, Univ. of Illinois, Urbana, IL). American 
Chemical Society, Division of Gas and Fuel Chemistry, Pre- 
prints; 31: No. 1, 214-222(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

For several years, a major research goal of the authors’ labo- 
ratory has been the development of non-destructive spectroscopic 
techniques designed to study the molecular structure present in 
whole coal macerals. The authors’ interest in this grows from a 
desire to know in more detail the microscopic structure of the or- 
ganic components in coal in order to better determine the effects of 
various coal beneficiation technologies (e.g. various desulfurization 
techniques) on that structure. In this paper they report on progress 
using One very promising approach - Eleciron Spin Echo (ESE) 
spectroscopy. They first briefly review the ESE technique and then 
present results obtained from Illinois #6 whole coal. 
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39515 High resolution X-ray fluorescence spectroscopy a 
potentially useful technique for chemical bonding studies in 
fossil fuels. Andermann, G.; Fujiwara, F.; Worman, J. 
(Dept. of Chemistry, Univ. of "Hawaii, Honolulu, . Amer- 
ican Chemical Society, Division of Gas and Fuel C. emistry, 
Preprints; 31: No. 1, 79-88(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

It is the objective of this paper to present X-ray fluorescence 
in a new role at high optical resolution, namely, as a potentially 
useful tool for a direct determination of the valence electron struc- 
tures around the different kinds of atoms of interest. Stated some- 
what differently, it is shown that XFS is an atomic probe to sample 
molecular valence electron structure, and because of the very 
nature of this probe, the complex “forest” of molecular orbitals be- 
comes more decipherable than with any other technique. 


39516 Zero field and 2D NMR methods: Applications to 
fossil fuels. Zilm, K.W.; Webb, G.G. (Dept. of Chemistry, 
Yale Univ., 225 Prospect Street, New Haven, CT). Ameri- 
can Chemical Society, Division of Gas and Fuel Chemistry, 
Preprints; 31: No. 1, 230-237(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Over the last decade the development of spectroscopic 
methods suitable for nondestructively analyzing the structures of 
whole coals in the solid state has increased. The two most useful 
techniques to emerge so far have been Fourier transform infrared 
spectroscopy and carbon-13 solid state nuclear magnetic resonance. 
The latter technique in the form of the combination of cross polar- 
ization and magic angle sample spinning (CP/MAS) spectroscopy 
has proven the most useful in characterizing the functionalities 
present in the organic portion of coals. This method provides the 
best direct measure of carbon aromaticities and can also measure 
the relative amounts of protonated versus nonprotonated carbon 
when combined with dipolar dephasing techniques. Much more in- 
formation is, in principle, contained in carbon-13 CP/MAS spectra, 
but the resolution typically obtained does not permit as detailed an 
analysis as is possible in the NMR of liquids. The situation for coal 
CP/MAS spectra is similar to that found in the NMR of complex 
biomolecules where the large number of resonances and broad nat- 
ural linewidths result in incompletely resolved spectra. In solution 
studies these difficulties can often be overcome by the application 
of two dimensional (2D) NMR methods. In 2D NMR experiments 
a complex spectrum is separated into component subspectra on the 
basis of a second spectroscopic parameter. The subspectra are sim- 
pler, more resolved and thus easier to interpret. 


0108 Waste Management 
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39517 (DOE/PC/73226—2) Combined NO/sub x//SO/ 
lectrochemical membrane 


sub x/ using an el concentrator. Six 
month report, Walker, R.; Winnick, J. (Geor, 7 
Inst. of Tech., Atlanta (USA)). Aug 1985. Contract FG 
84PC73226. 32p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
File Number DE86013096. 

Work has proceeded on two fronts: free-electrolyte testing 
with gold and perovskite electrodes, comparing polarization and 
contaminant (SO/sub x//NO/sub x/) removal; and full-cell tests 
with ceramic matrices permeated with the electrolyte, using per- 
ovskite electrodes only. The results to date are presented separate- 
ly. 


39518 (DOE/PC/80541—T3) Study of some wastewater 
contaminants. Third quarterly report, March 16-June 15, 
1986. Wilson, R.F. (Texas Southern Univ., Houston (USA). 
Dept. of Chemistry). [1986]. Contract FG22-85PC80541. 9p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86013039. 

A preliminary study of fourteen coal tar phenols (phenol, re- 
sorinol, pyro-catechol, 5-indonol, p-ethylphenol, 3-ethylphenol, 3,5- 
dimethylphenol, 3,4-dimethylphenol, 2,3-dimethylphenol, 2,4-di- 
methylphenol, 4-propylphenol, p-cresol, m-cresol, O-cresol) and a 
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selected and composite model type hydroxyl compound, 2-Hydrox- 
ymethyl-6(2’-hydroxymethyI-5'-hydroxy-4'-pyrone-6 )pyranyl-[3,2- 
b]pyran-4, 8-dione were studied. A procedure was devel- 
oped for the preparation of solutions for polarographic study of se- 
lected metal ions, coal tar phenols, and interaction products result- 
ing from the reaction of certain metal ions with phenols. General 
extraction studies were carried out on the interaction products re- 
sulting from the reaction of selected metal ions with coal tar phen- 
ols. Systematic polarographic studies of the metal ion complexes 
are in progress. 


39519 Sulfur/alkali/calcium oxide sorbent interaction in 
pressurized coal combustors, Garman, A.R.; Boni, A.A.; 
Campbell, J.P.; Simons, G.A.; Johnson, S.A. New York, 
NY; American Society of Mechanical Engineers (1985). 8p. 
(CONF-851005—). 

From IEEE-ASME-ASCE power generation conference; 
Milwaukee, WI, USA (20 Oct 1985). 

Modeling and bench-scale experiments have been performed 
related to the capture of fuel-bound sulfur by calcium-based sor- 
bents injected into pressurized coal combustors. Sorbent types 
tested include two limestones, a dolomite, a slaked lime, and a pres- 
sure-hydrated dolomite, with and without several sodium-based 
mineral promoters present. Sulfur capture data have been obtained 
at pressures up to 10 atm. These data have been incorporated into 
the porous sorbent model of Simons and Garman. Modeling of lean 
turbine combustors indicates that in-situ injection of pressure-hy- 
drated sorbents should remove greater than 50 percent of the SO: 
at 10 atm and 0.5 sec residence time. Furthermore the presence of 
alkali minerals in the coal can enhance the intrinsic reactivity by a 
factor of two or more. Conveniently, the calcium sorbent can serve 
as a site for alkali condensation and removal. 


0109 Environmental Aspects 


REFER ALSO TO CITATION(S) 39490 


Ti 

gasifier condensates, topical report. Stamou- 

dis, V.C. (Argonne National Lab., IL (USA)). Jun 1986. 
Contract W-31-109-ENG-38. 84p. (ANL/SER—6). NTIS, 
PC A05/MF AO1; 1; GPO Dep. File Number DE86006629. 
Argonne National Laboratory has been evaluating the health 

and environmental effects of emerging coal-gasification technoi- 
ogies. Representative condensates from the Morgantown Energy 
Technology Center’s fixed-bed gasifier were characterized using ad- 
vanced techniques, including fractionation, toxicological testing, 
and computer-assisted instrumental analysis. The samples were a 
heavy tar from a bituminous coal run (BHT), a composite side- 
stream tar (CST), an oxygen-blown side-stream condensate (OBS), 
and an air-blown composite (ABC). Neutral components accounted 
for most of the mass and much of the mutagenicity. Neutral frac- 
tions of the ABC, CST, and OBS samples were very similar, while 
that of the BHT sample was enriched in high-ring-number polycy- 
clic aromatic hydrocarbons (PAH). Basic components accounted 
for a very small part of the mass, but for much of the mutagenicity. 
Basic nitrogen-heterocyclic PAH greatly predominated over the 
primary aromatic amines. Acidic components accounted for an im- 
portant part of the mass, but for negligible mutagenicity, except for 
the BHT sample. The acid fraction of the OBS sample consisted 
mainly of one- or two-ring phenolic materials, whereas that of the 
BHT sample consisted of a broad range of hydroxy-aromatics 
having three to four rings. Mammalian-cell mutagenic activity was 
observed in the BHT sample after removal of acidic components. 


39621 (EPRI-EA—4641-Vol.2) of selenium 
ee ee a ae Volume 2. Ar- 
senic speciation. Final report. Crecelius, E.A.; Bloom, N.S.; 
ome Sane Jenne, E.A. (Battelle Marine Research Lab., 
Sequim, W A (USA). Jun 1986. Contract AC06-76RL01830. 
88p. NTIS, PC A05/MF A011; 1 - Research Center, 
Box 50490, Palo Alto, CA 94303; GPO Dep. Number 
DE86012803. 

The disposal of coal combustion wastes is an environmental 
concern to the electrical power utilities because high concentrations 


39520  (DOE/MC/49533—1809) Chemical and toxicologi- 
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of potentially toxic water-soluble trace elements, such as arsenic 
(As), may be released. During the last two years research was con- 
ducted to (1) develop a methodology for As speciation in waters 
and sediments, (2) predict the equilibrium speciation of As in natu- 
ral waters using geochemical modeling techniques, and (3) deter- 
mine the chemical speciation of As in fresh water and sediment of a 
reservoir which receives coal fly ash. The analytical methodologies 
have been developed for collection, storage and analysis of fresh- 
water and sediment without significantly altering the speciation of 
As. Arsenic speciation of water and sediment is simply and repro- 
ducibly achieved using hydride generation in conjunction with 
atomic absorption detection. Very rapid freezing by immersion in 
liquid nitrogen followed by storage at -80°C is necessary to prevent 
oxidation of As (III) to As (V) during storage of water samples. 
Arsenic species are selectively extracted from sediment. At pH 2.3, 
As (III) is extracted and at pH 11.9 As (V) MMA and DMA are 
extracted. Field samples were collected from Hyco Reservoir in 
February and July 1984. The reservoir is apparently contaminated 
by As discharged from a coal fly ash pond. The majority of As is 
in the (V) valence state in the water column and ash pond. Howev- 
er, in the interstitial water squeezed from the reservoir sediments, 
As is equally divided between (V) and (III). 9 figs., 25 tabs. 


39522 (PB—86-183795/XAB) Environmental assessment 
of a coal/ -fired industrial boiler. Volume 1. Tech- 
nical results, Final report, July 1983-April 1985. Van Buren, 
D.; Waterland, L.R. (Acurex Corp., Mountain View, CA 
(USA). Energy and Environmental Div.). Apr 1986. 87p. 
NTIS, PC A05/MF AO1. 

The report gives results of comprehensive emission measure- 
ments and analyses for a 7.6 kg/s (60,000 Ib/hr) watertube industri- 
al boiler firing a coal/water slurry. Measurements included continu- 
ous monitoring of flue gas; quantitation of semivolatile organics and 
73 trace elements; volatile organic sampling train (VOST) quantita- 
tion of volatile organic priority pollutants; EPA Method 5/8 for 
particulate and SOx; controlled condensation for SOx; Andersen 
impactors for particle-size distribution; and grab samples for N2 O. 
Emissions of NOx, SO2, CO, and hydrocarbons averaged 510, 450, 
285, and 1 ppm, corrected to 3% oxygen. Particulate emissions 
were 4.3 g/dscm, and particle size was biased to larger-size frac- 
tions with over half of particulate mass at 10 micrometers or great- 
er. Combustible losses were high with over 40% carbon content in 
particulate. Total organic emissions were 15 to 17 mg/dscm with 
half in the Cl to C6 range. Napthalene was the only semivolatile 
detected. 


39523 (PB—86-183803/XAB) Environmental assessment 

Ce fired industrial boiler. Volume 2. Data 

supplement. Final report, July 1983-April 1985. Van Buren, 

D.; Migs ome L.R. (Acurex Corp., Mountain View, CA 
and Environmental ‘Div.). Apr 1986. 94p. 
/MF AO1. 

The report gives results of comprehensive emission measure- 
ments and analyses for a 7.6 kg/s (60,000 lb/hr) watertube industri- 
al boiler firing a coal/water slurry. Measurements included continu- 
ous monitoring of flue gas; quantitation of semivolatile organics and 
73 trace elements; volatile organic sampling train (VOST) quantita- 
tion of volatile organic priority pollutants; EPA Method 5/8 for 
particulate and SOx; controlled condensation for SOx; Andersen 
impactors for particle-size distribution; and grab samples for Nz O. 
Emissions of NOx, SO 2, CO, and hydrocarbons averaged 510, 450, 
285, and 1 ppm, corrected to 3% oxygen. Particulate emissions 
were 4.3 g/dscm, and particle size was biased to larger size frac- 
tions with over half of particulate mass at 10 micrometers or great- 
er. Over 90% were 3 micrometers or greater. Combustible losses 
were high with over 40% carbon content in particulate. Total or- 
ganic emissions were 15 to 17 mg/dscm with half in the C1 to C6 
range. Nephthalene was the only semivolatile detected. 
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REFER ALSO TO CITATION(S) 41884 


39524 (DOE/BC/10003—22, pp 224-225) Bibliography 
of the geology and hydrology, San Sen ‘Doon Besta, New Mexico, 
Colorado, and Utah. Wright, A.F. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The San Juan Basin of New Mexico, Colorado, Arizona, and 
Utah has long been considered a primary source of natural re- 
sources. Some of these resources include water, oil, gas, uranium, 
and coal. Because of continuing interest and activity in the San 
Juan Basin, a comprehensive collection of the literature has been 
compiled. This bibliography includes over 2500 references in geolo- 
gy, hydrology, chemistry, and geography. The citations are dated 
from mid-1850 historical documents through December 1977 and 
include documents in English language only. The references are ba- 
sically in the physical sciences with some historical and archae- 
ological material included as background. They are arranged by 
author or corporate author. 


39525 (DOE/BC/10003—22, pp 229-) ne ay! and 
structure of the northern and western flanks of the Black 
Hills Uplift, Wyoming, Montana, and South Dakota. Robin- 
son, C.S.; Mapel, W.J.; Bergendahl, M.H. May 1981. NTIS, 
PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report describes the stratigraphy and structure of an 
area of about 5000 square miles in northeastern Wyoming and adja- 
cent parts of Montana and South Dakota. The area includes the 
northern end and part of the western side of the Black Hills Uplift 
and the adjoining part of the Powder River Basin. About 11,000 ft 
of sedimentary rocks ranging in age from Mississippian to Early 
Tertiary are exposed in the area, not including surficial deposits of 
Tertiary (?) and Quaternary age. Oil is produced from several fields 
on the wet side of the Black Hills Uplift in Wyoming. Bentonite is 
mined at many places. The Fort Union and Wasatch Formations 
contain large reserves of sub-bituminous coal, and Lakota Forma- 
tion contains some bituminous coal. 


39526 (IEA/ICTIS/RES—08) Coal research projects: ex- 
ploration, mining and preparation, update 1986, (International 
Energy Agency Coal Research, London (UK)). Apr 1986. 
55p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number T1I86901536. 

This volume is an update of ‘Exploration, mining and prepa- 
ration’, published April 1985, and contains project information re- 
ceived since that date on current research on coal reserves and ex- 
ploration, coal mining and coal preparation. The information has 
been generated from a database of research projects on all aspects 
of coal science and technology throughout the world. Of the 367 
projects presented, a number will be found in more than one sec- 
ne yet «age a aE rae ‘Properties, 
conversion and combustion - update 1986’ and ‘Supply, transport 
and the environment - 1986’. Most of the information has been ob- 
tained from publicly-available literature rather than from question- 
naires. Details of the source of information for individual projects 
are available from IEA Coal Research on request. For each project 
record, the following information is given where it could be found: 
Organization principally responsible for performing the research; 
Division section or department of organization; Address; Country; 
Telephone number (not including international code); Collaborating 
organization(s) with their addresses and telephone numbers; Project 
title; Additional information about the project - summary objec- 
tives, etc.; Contract or project number by which the project is 
identified by the funding body; Research worker(s); Sponsoring 
organization(s); Funding; and Starting date - completion date. In- 
dexes of research workers, research organizations, sponsors, project 
numbers and subject, and a list of abbreviations of organizations 
follow the projects. 
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39527 (NP—6770116) Pressure test process for surveying 

pressing in liquids - development of a 
mathematical simulation model. Hufnagl, A. (Technische 
Univ. Clausthal, Clausthal-Zellerfeld ( rmany, F.R.). Fa- 
kultaet fuer Bergba ee ee und paneer ete) 
28 Jun 1985. =F ). NTIS (US Sales Only), PC 
A05/MF AO1. File Number aber DEseTTO! 16. 

This dissertation introduces a theoretical simulation model 
for pressure test processes for surveying fields in coal seams, which 
permits localization of zones of the seam endangered by the out- 
break of gas. After a short description of the physical basis of the 
flow in the pore space, a comprehensive examination of the one- 
dimensional, non-stationary pressure transfer equations is carried 
out, in order to evaluate appropriate laboratory experiments 
Klinkenberg’s correction is also introduced. The dual pore system 
of the coal is taken into account by pressure-dependent permeabil- 
ity and porosity. The process for simulating the pressure distribu- 
tion in coal seams is based on the differential equation describing 
two-dimensional non-stationary gas flow through porous media. 
Apart from taking into account the anisotropy of the coal, it makes 
it possible to include zones of changed permeability, characterized 
by seam anomalies, at any place inside the level basic area. Our the- 
oretical investigations show unambiguously that zones of increased 
and reduced permeability affect the pressure signals, starting from 
centrally situated initiating bores and going to surrounding receiv- 
ing points. The comparison of these signals with those in the undis- 
turbed coal seam make a localization of the zones possible. The 
good agreement between theoretically simulated pressure curves 
with signals measured at site and the model calculations prove that 
for in situ conditions the pressure test process can be a suitable 
method for the early recognition of seam anomalies. (GB). 


0120 Mining 
REFER ALSO TO CITATION(S) 39526, 39560, 39562, 39569 


39528 (CONF-8509275—, pp 317-329) Drainage quality 
from a sod peat mine, first year results. Eger, P.; Lapakko, 
K.; Johnson, B.; Loiselle, A. (Minnesota t. of Natural 
Resources, St. Paul, Minnesota, USA. Div. of Minerals). 
1985. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE86752282. 

From Symposium on peat and the environment; Joenkoep- 
ing, Sweden (17 Sep 1985). 

Minnesota contains 30,000 square kilometers of peatlands, 
ten percent of which could have potential for energy development. 
In February 1984 the first pilot project, a 65 ha sod peat operation, 
was begun. Water quality and flow data were collected prior to 
and during mine construction and operation. During the first year 
effluent from the mine consistently met state water quality stand- 
ards and guidelines, except for the drainage pH and suspended 
solids. The pH was below the standard of 6.0 for only 15 days 
during the initial drainage and rose above 6.0 as deeper less acidic 
layers of Carex peat were drained. About 16% of suspended solids 
values exceeded state standards of 60 mg/l, with violations occur- 
ring during mine development and periods of heavy rainfall. The 
total mass of suspended solids released from the mine was on the 
order of 70 t/km? A settling basin was included in the mine plan, 
but its overall efficiency was only about 40 percent. During heavy 
rainfall, mass loads measured 800 meters downstream from the mine 
were about five times greater than those measured in the mine ef- 
fluent. The increase in load was presumably the result of dredging 
existing ditches to provide adequate drainage for the mining oper- 
ation. Ammonia-nitrogen concentrations in the mine drainage were 
more than an order of magnitude greater than those found in natu- 
ral peatlands, but these concentrations were still below toxic levels. 
Effluent concentrations of iron, manganese and aluminium were as 
low or lower than natural values, and trace metal concentrations in 
the drainage were generally less than 5 ug/l. With 2 figures, 1 table 
and 35 refs. (author). 
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39529 (DOE/EIA—0121(86/1Q)) Quarterly Coal Report, 
January-March 1986. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). 10 Jul 1986. 128p. NTIS, PC A07/MF 
A0l1; 1 - GPO; GPO Dep. File Number DE86013229. 

Coal production reached a record first-quarter level of 229.3 
million short tons as consumers continued their high demand for 
coal. A declining export market and the further drawdowns of con- 
sumer stocks resulted in increased stockpiles at coal producers and 
distributors. Also during January through March 1986: Coal con- 
sumption continued at a high rate - 206.0 million short tons; coal 
exports dropped by 28.4% from the previous quarter to 17.2 million 
short tons; consumer coal stocks fell to their lowest end-of-quarter 
level since September 30, 1981; and producer and distributor stocks 
rose by 13.9%, an increase of 4.6 million short tons since December 
31, 1985. Coal production in the first quarter of 1986 was 8.9 mil- 
lion short tons or 4.0% more than in the previous quarter and 15.7 
million short tons or 7.4% more than in the same quarter 1 year 
earlier. Total US coal consumption was 206.0 million short tons in 
the first quarter of 1986, virtually unchanged from the same quarter 
1 year earlier. Electric utilities and coke plants used coal at nearly 
the same levels as they did 1 year earlier - 173.0 million short tons 
at utilities in 1986 compared with 173.9 million short tons in 1985, 
and 10.4 million short tons at coke plants in 1986 compared with 
10.3 million short tons in 1985. Consumption at other industrial 
plants was 20.4 million short tons, 6.0% more than in the first quar- 
ter of 1985. 14 figs., 66 tabs. 


39530 (NP—6770117) Contribution to the monitoring and 
planning of personnel transport underground in hard coal 
mines, Aunkofer, G. (Technische Univ. Berlin (Germany, 
F.R.). Fachbereich Bergbau und Geowissenschaften). 20 
Feb 1985. 117p. (in German). NTIS (US Sales Only), PC 
A06/MF A01. File Number DE86770117. 

Rising temperature due to increasing depth make up 42% 
and increasing distances between the lift shaft and the working face 
make up 58% of the reduction of working periods below ground, 
which is a decisive parameter in the economic viability of a mine. 
Because the construction of new shafts is being avoided in favour 
of connecting up with existing mines, one can expect continued in- 
creases in the distance between existing lift shafts and new coal- 
faces. The working period below ground can be increased by more 
rational driving or personnel transport and the high number of 
driving accidents can be reduced. The model “Mine project data 
file back-up services” of Ruhrkohle AG and the use of the simula- 
tion model of the Fraunhofer Institute (both of them DP models) 
ordered by Bergbau Forschung GmbH make it possible to take 
measures aimed at optimizing transport. The author of 
this dissertation developed and introduced a transport nomogram. 
In contrast to the DP models, the transport nomogram offers a legi- 
ble, uncomplicated. determination of the driving times, the automat- 
ic legibility of the working period at the coalface, the reference 
working time, the planned face cutting on coalfaces and the 
planned quantity mined in driving roads, as well as the costs for 
personnel transport. Concrete examples show that small increases in 
the reference working period can increase the economic viability 
considerably, while the labour costs fall. This applies for cutting 
coal and making roads. (GB). 


39531 Bi ating nagar ye Wet mining, moulding and 
for raw peat. Pirkonen, P.; Niittylae, H. 
on Tekaillinen Tutkimuskeskus, Espoo (Finland). Oct 
. (In Finnish). NTIS (US Sales Only), PC A06/ 
ile Number DE86752301. 

This literature study is mainly based on a project called “Ar- 
tificial dewatering methods” which was going on at the Technical 
Research Centre of Finland during 1981-83. The main idea of this 
project was to study used and planned peat mining methods, which 
are not based on the utilization of solar radiation energy. On the 
basis of this literature study, the following mining methods were 
chosen for economic analysis: excavation (excavator mounted on a 
bargain), milling and pumping of slurry to the dewatering plant; 

(PECO-method 
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vehicles to the yard of the dewatering plant where screening and 
crushing of wet peat will be carried out. Important research points 
are the length of production period, behaviour of peat surface 
during different seasons and under different handling occasions and 
the capacities of handling devices. 


39532 Mine performance analysis simulation system. Bu- 
banovich, T.S. (Freeman United Coal Co.). pp vp of Coal 
mining technology, economics and policy - 1984. W: 

ton, ; American Mining Congress (1984). (CO) 
S40404-—) 


From International coal show; Chicago, IL, USA (30 Apr 
1984). 

» rhe Peemsin Tied Cad Be Gi, toen-te: Wen 
Frankfort, Illinois, utilizes new methods to analyze and design pro- 
duction systems in underground coal mines. Through the use of a 
mini-computer system and a set of interactive computer programs, 
engineering personnel are able to design, analyze and simulate un- 
derground room-and-pillar systems for continuous and conventional 
mining. Freeman entered into this advanced method of analysis by 
joining the U.S. Department of Energy and Ketron, Inc. in devel- 
oping a mini-computer production analysis system for the coal 
mining industry. The system that was developed is entitled MPASS 
(Mine Performance Analysis/Simulation System) and is presently 
operational on a Hewlett-Packard 9845B mini-computer system. 
The MPASS system is a menu-driven, user-oriented system of inter- 
active computer programs. It is designed so that, when a user 
begins a session with MPASS, a menu of options is presented. This 
menu contains the five major subsystems that make up MPASS. 
Once the user makes his selection, he is gently carried through the 
selected subsystem. If the user desires to escape the selected subsys- 
tem, he can easily do so and then enter a new subsystem without 
changing discs or entering a new program. This feature is especial- 
ly beneficial to persons who have little or no experience with com- 
puters. Overall MPASS is a powerful analytical and experimental 
tool for the mining system. 
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REFER ALSO TO CITATION(S) 39526, 39531, 41466 


39533 (DOE/FE/60181—208) Gas turbine fuel from low- 
rank coal. Maas, D.J.; Smith, F.J. (North Dakota Univ., 
Grand Forks (USA). Energy Research Center; AMAX Ex- 
tractive Research and Development Center, Golden, CO 
(USA)). Jun 1986. Contract FC21-83FE60181. 74p. (CONF- 
861146—1). NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File 
Number DE86012031. 
From Advisory group meeting on gamma, X-ray and neu- 
tron techniques in the coal industry; Vienna, Austria (4 Dec 1984). 
Five low-rank coals from the western United States were 
cleaned in a bench-scale heavy media separation procedures fol- 
lowed by acid leaching and hydrothermal processing. The objective 
of these cleaning steps was to determine the amenability of prepar- 
ing gas turbine quality fuel from low-rank coal. The best candidate 
cr scale-up was determined to be a Wyoming subbituminous coal 
from the eagle Butte mine. Two hundred thirty kilograms of 
cleaned and micronized coal/water fuel were prepared in pilot- 
scale equipment to determine process parameters and fuel charac- 
teristics. After establishing operating conditions, two thousand kilo- 
grams of cleaned and micronized coal/water and powdered coal 
fuel were produced for testing in a pilot-scale gas turbine combus- 
tor. An economic analysis was completed for a commercial-scale 
plant designed to produce clean gas turbine fuel from low-rank coal 
using the most promising process steps identified form the bench- 
and pilot-scale studies. 21 refs., 12 figs., 20 tabs. 


39534 (DOE/FE/60181—217) Preparation and combus- 
tion of low-rank coal/water fuels. Potas, T.A.; Paulson, L.E.; 
Maas, a Baker, G.G. (North Dakota Univ., Grand Forks 
(USA). Energy Research Center). 1986. Contract FC21- 
83FE60181. 5p. (CONF-860747—1). NTIS, PC A02/MF 
AO0l; i; GPO . File Number DE86012367. 

From Coal Utilization and environmental control contractor’s 
review meeting; Pittsburgh, PA, USA (21 Jul 1986). 
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In the bench-scale studies, eighteen domestic coals, mostly 
lignite and subbituminous coals, were hydrothermally treated in a 
one gallon cold-charge autoclave. The treated coals had substantial- 
ly higher heating values and lower equilibrium moisture contents 
than their raw coal counterparts. This was due, in part, to the de- 
carboxylation of the raw coal during treatment which increased the 
relative carbon content and decreased the oxygen content of the 
coal product. As the carbon dioxide is liberated, chemically bound 
water and associated inorganic cations (i.e. sodium) are also re- 
leased from the coal. Also in processing, tars that are formed exude 
from the interior to the coal particle surface to close pore en- 
trances. This makes the coal product more hydrophobic and de- 
creases the coal’s ability to bind water. Hydrothermal treatment 
causes an increase in the solids content for a pourable slurry (dry 
solids basis) from 40-45% for the raw coal to a range of 55 to 65 
wt% for the HT product. The heating values for the majority of 
the HT CWF were over 7000 Btu/lb which is comparable to the 
“as mined” heating values of the raw coals. The effect of hydro- 
thermal treatment increased as the coal rank decreased, with the 
most pronounced change in the coal product obtained with high- 
moisture lignites. Substantial quantities of slurries were produced 
for combustion tests in the PDU HT processing. These combustion 
tests were performed in a 550,000 Btu/hr ash fouling furnace which 
was modified to utilize a slurry feed. All four CWFs prepared for 
the combusiion tests were burned successfully in this unit. Atomiza- 
tion proved to be no problem with these slurries and all exhibited 
carbon burnouts approaching or greater than 99%. 7 refs. 


39535 (DOE/MC/20462—2026) Atomization characteris- 
tics of coal-water slurry. Final report. Lefebvre, A.H.; Sojka, 
P.E. (Purdue Univ., Lafayette, IN (USA). School ‘of Me- 
chanical Engineering). Feb 1986. Contract AC21- 
83MC20462. t63p. S, PC A08/MF AO1; 1; GPO Dep. 
File Number DE86006456. 

Dwindling supplies of oil have led to increasing interest in 
alternative fuels which can be used to replace petroleum-derived 
liquid fuels. One such fuel is coal-water slurry. This study presents 
the atomization behavior of coal-water slurries at conditions typical 
of a gas turbine combustor. Slurry spray characteristics were deter- 
mined using five different types of atomizer. The five nozzle types 
included were: (1) plain-orifice, (2) pressure-swirl, (3) plain-jet air- 
blast, (4) air-assist and (5) prefilming airblast. The effects of airblast 
air velocity, chamber pressure and air-to-fuel mass ratio (AFR) on 
SMD were investigated for the latter three nozzle types. Values of 
SMD were determined for levels of tank between 1 and 
2.0 MPa, air-to-fuel mass ratios (AFR) between 0.5 and 6.0, and air- 
blast air velocities between 30 and 100 m/sec. Several slurries with 
loadings between 50 and 70% (by weight) were used. The Sauter 
mean diameter and drop size distribution parameter were measured 
using the forward light-scattering technique in the form of a com- 
mercially available Malvern 2600 particle size analyzer. Droplet mi- 
crostructure was determined using the liquid nitrogen-freezing tech- 
nique and spray radial and circumferential patternation data were 
obtained through the use of a patternator. 39 refs., 64 figs., 4 tabs. 


30536 (EPRI-CS—4545-SR, pp 3.49-3. ao Ultrasonic 
technique for coal mass flow measurements and coal fineness 
determination. Leffert, C.B.; Weisman, L.H. (Available 
Energy, Inc., Detroit, MI). ‘May 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920273. (CONF-8410412—). 


From Power plant performance monitoring workshop; 
Wontheck oth DC, USA (23 Oct 1984). 
effort is now underway to improve the instrumenta- 


very important process streams of such plants, namely, the burner 
feed lines, have so far not yielded to modern instrumentation to 
reveal on-line their contained gas velocity, coal loading, mass flow 
rate and coal fineness. The environment in these large pipes (1 to 1- 
1/2 foot in diameter) is extremely harsh for conventional flow in- 
struments: gas velocities of order 100 miles per hour and solids 
loadings of order 1 pound of gas of abrasive freshly-ground coal 
particles. Each coal pulverizing mill, depending upon size, supplies 
from 3 to 8 such burner feed lines. Available Energy, 


ure on-line the mass transport rate in the burner feed lines of coal- 
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fired boilers. For the past five years Detroit Edison (DE) has sup- 
ported this development and the construction and operation of a 
full-scale test loop at Wayne State University (WSU) to test the 
AEI ultrasonic instrument. A prototype version of this instrument 
has recently been installed on one burner feed line of a B and W 
boiler at Detroit Edison’s Conner’s Creek Power Plant. This report 
summarizes the development of the ultrasonic instrument, its use in 
the WSU test loop to explore the physical phenomenon of two- 
phase fluid flow and finally, the present status of the instrument. 
With some modifications this instrument may also be able to meas- 
ure the fineness of the pulverized coal leaving the mill. AEI has 
started development along with line and as of this writing the pros- 
pects for some PEPCO/EPRI support appears promising. 6 refs., 3 
figs., 1 tab. 


39537 Physical beneficiation of char and chemically con- 
scene pe Nether ag aa R.P.; Cavallaro, J.A. (US Dept. of 
Energy, Pittsbur, Technology Center, Pittsburgh, 
PA). American hemiea Society, Division of Gas and Fuel 
oa ; Preprints; 31: No. 1, 323-330(Apr 1986). (CONF- 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Demineralization of coals and coal-derived chars is part of 
an effort to develop alternative fuels from coal. Pyrolysis and some 
gasification processes yield chars containing a large fraction of the 
calorific value of the feed coal and essentially all of its mineral 
matter. In the work reported here, three gasification chars pro- 
duced from anthracite, bituminous, and subbituminous coals have 
been subjected to specific gravity separation to determine their 
yield-ash relationships. Either low yields or high ash levels in the 
float products were observed. Also reported is preliminary work 
concerning the use of chemical conditioning to enhance the cleana- 
bility of coal prior to physical beneficiation. Conditioning of an Illi- 
nois No. 6 River King Mine coal with either supercritical methanol 
or cyclohexane resulted in an improved yield-ash relationship, 
whereas similar treatment with supercritical toluene had a negative 
effect. 


39538 Froth flotation instrumentation and _ controls. 
McNiece, H.W.; Kosky, R.M. (Coal Research Div., 
Conoco, Inc.). pp \p of Coal mining technology, economics 
and policy - 1984. i DC; American Mining Con- 
gress (1984). (CONF- ). 

From International coal show; Chicago, IL, USA (30 Apr 
1984). 

, Computer models of coal cleaning operations have indicated 
that simple control instrumentation could result in significantly 
higher coal recoveries and reduced variations in product quality. 
ORNL reported that 10 million tons of coal discarded as waste in 


1978 could have been recovered if on-line instrumentation and con- 


trol techniques had been used. The authors chose froth flotation as 
a place to begin developing control instrumentation for coal clean- 
ing operations. This paper presents results on preliminary work to 
find commercially available instruments to measure key flotation 
variables and to develop an automatic process control system that 
can maintain a flotation circuit at optimum operating conditions. 


0140 Combustion 


REFER ALSO TO CITATION(S) 39491, 39496, 39510, 39519, 39534 


PUSA)y N,; tis, A.C. ( Nati 
SA)). Jun 1986. Contract W-31-109-ENG-38. 
PC A03/MF AO}; 1; GPO Dep. File Number D 
The millimeter wave portion (30-300 GHz) of the electro- 
magnetic spectrum, lying between the microwave and infrared re- 
gions, holds great potential for process diagnostics. In this report, 


013162. 


lecular species and gas-phase temperature, MMW radiometry for 
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particle-temperature measurement, and MMW scattering for parti- 
cle characterization. each technique is scopes from the standpoint 
of its applicability to coal utilization systems. Parameters effecting 
the feasibility of millimeter wave diagnostics are clearly identified, 
and their ranges of applicability discussed. The assessment of feasi- 
bility is based on data obtained from the literature, handbooks, etc., 
theoretical calculations and estimates made using available theory, 
or on the development of simple models. The determination of 
some majority molecular species and gas-phase temperature using 
MMW spectroscopy appears marginally feasible in atmospheric- 
pressure combustors. The particle-temperature measurement using 
MMW radiometry appears very feasible in the reactors of coal con- 
version and combustion system. In order for the millimeter waves 
to penetrate the entire thickness of particulates in a reactor vessel, 
the particle concentration must be somewhat low (10® to 10° parti- 
cles/m* of 100p size). Particle characterization - determining parti- 
cle size, size distribution, and concentration - also appears feasible if 
the particle concentration is low. 28 refs., 12 figs., 4 tabs. 


39540 (DOE/FC/10614—T51) Fundamental combustion 
studies of low-rank coal slurries. Quarterly technical progress 
report No. 9, March 1-May 31, 1986. Germane, G.J.; Smoot, 
L.D. (Brigham Young Univ., Provo, UT (USA). Combus- 
tion Lab.). 15 Jun 1986. Contract AC21-84FC10614. 48p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86013115. 

This contract for fundamental combustion studies of low- 
rank coal slurries was initiated March 1, 1984. Slurries being stud- 
ied are primarily those produced from steam-dried lignite coal pro- 
vided by the Grand Forks Project Office. Contract work includes 
virgin coal and slurry characterization, slurry spray and atomiza- 
tion measurements, and parametric combustion optimization tests. 
Also included are detailed mapping of combustion products and 
pollutants for low-rank coal slurries in a laboratory reactor and 
comparison of results with computer model predictions, and with 
data obtained earlier under similar conditions from combustion of 
high-rank coal-water mixtures. The coal slurry characterization and 
spray studies have been nearly completed. No significant additional 
results were obtained during this quarterly reporting period. A 
summary of the principal activities during the past quarter follows 
for the lignite slurry combustion characterization studies. Paramet- 
ric optimaization combustion tests continued during the reporting 
period. Flame front location moved down the reactor as air to 
slurry flow rate ratio (A/S) decreased. Maximum coal burnout of 
over 99% was achieved at a stoichiometric ratio of 1.1,.an A/S of 
0.8 and a combustion air swirl number of 1.5. Combustion tests at a 
variety of spray conditions indicate that the most significant factors 
affecting coal burnout are droplet size and spray angle. The droplet 
size and spray angle are most strongly influenced by A/S for a par- 
ticular nozzle. 


optical absorp- 


ae ee Differential 

for diagnostics of fossil fuel combustion. 

progress report, October-December 1984. Murph- 

ree, D.L. (Mississippi State Univ., Mississippi State (USA). 


MHD Energy Center). Jun 1985. Contract AC2I1- 
82MC19314. 7p. aan 7 A02/MF A0l1; 1; GPO Dep. 
File Number DE86012 

The application or ae optical absorption (DOA) 
techniques for the in-situ determination of the chemical composition 
of fossil fuel combustion streams is investigated. Absorption spectra 
of relevant molecular species and the temperature and pressure ef- 
fects on DOA-determined spectral characteristics of these species 
will be determined and catalogued. A system will be configured, as- 
sembled, and tested. 


39542 as 19314—10) Differential optical absorp- 
tion techniques for diagnostics of fossil fuel combustion. 
Technical progress report, January, February, March 1985. 
(Misssippt State Univ., Mississippi State (USA). MHD 
ter). A 1985. Contract AC21-82MC19314. 
S, PC A02, A0l; 1; GPO Dep. File Number 
DE! 12493. 
The application of differential optical absorption (DOA) 
techniques for the in-situ determination of the chemical composition 
of fossil fuel combustion streams is investigated. Absorption spectra 
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of relevant molecular species and the temperature and pressure ef- 
fects on DOA-determined spectral characteristics of these species 
will be determined and cataloged. A system will be configured, as- 
sembled, and tested. 17 refs., 1 fig., 3 tabs. 


39543 (DOE/MC/19314—13) Differential optical absorp- 
tion techniques for diagnostics of fossil fuel combustion. 
Technical progress report, October-December 1985. (Missi 
sippi State Univ., Mississippi State (USA). MHD Energy 
Center). Mar 1986. Contract AC21-82MC19314. 13p. NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE86012348. 
The application of differential optical absorption (DOA) 
techniques for the in-situ determination of the chemical composition 
of fossil fuel combustion streams is investigated. Absorption spectra 
of relevant molecular species and the temperature and pressure ea 
fects on DOA-determined spectral characteristics of these species 
will be determined and catalogued. A system will be configured, as- 
sembled, and tested. 


39544 (DOE/MC/22013—2020) PFBC process variable 
characterization in cle power generation applica- 
tion. Final report. (Hoy Fetcham (UK)). Jan 
1986. Contract AC21-85MC22013. 179p. NTIS, PC A09/ 
MF A0O1; 1; GPO Dep. File Number DE86001083. 

The currently planned commercial applications for Pressur- 
ized Fluidized-Bed Combustion (PFBC), are steam cycles in which 
most of the power is generated by steam turbines, and in which the 
gas turbines either generate additional power (high gas temperature 
cycles) or only drive the compressor(s) that pressurize the boiler 
(low gas temperature cycles or turbocharged boilers). Load chang- 
ing in a system involving gas turbines and steam generation in a 
pressurized bed combustion system is complicated by operating 
characteristics of both the gas turbines and the combustion system. 
The main alternatives for reducing load to 55 to 60% on an “hour 
to hour basis” are: Reduction of bed temperature, or reduction of 
bed height, using air bypassing as a means for “trimming”. Further 
reduction of load by reduction of bed temperature would entail un- 
acceptably low bed temperatures with all but highly reactive sub- 
bituminous coals; consequently, for most fuels, reduction of bed 
height would be needed and, for very low loads (e.g., 30%), air by- 
passing may also be required. The main conclusions are: Within the 
accuracies of assumptions made, the difference in the estimated cost 
of power between control by bed temperature and bed height is not 
significant. A much more rigorous analysis would be needed to 
show whether either had a clear cost advantage; the estimated cost 
for power is significantly higher for the high excess air cycle. The 
estimated (and unsubstantiated) reduction in fuel cost is achieved at 
the expense of a much higher capital cost component. There are a 
number of factors that need to be taken into account when consid- 
ering the relative merits of the various control options which do 
not necessarily have an immediate impact on the cost of electric 
power. 


39545 (DOE/MC/22077—2022) Effect of operating and 
design parameters on fluidized-bed in-bed tube 
metal wastage, literature review. Quarteriy report. Wei, W.; 
Deffenbaugh, D. (Southwest Research Inst., San Antonio, 
TX (USA)). Feb 1986. Contract AC21-85MC22077. 62p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE86001081. 

This review documents the current state-of-the-art in the 
three general areas of corrosion, erosion/corrosion. Both the corro- 
sion and erosion studies identify certain relevant parameters for 
each process. The investigations into the combined erosion/corro- 
sion process point and the complexity of this physical phenomenon 
even in simple flow fields under well known chemical environ- 
ments. When applied to the problem of tube metal wastage in a flu- 
idized bed, the issue becomes extremely difficult. The investigation 
of this complicated process in this extremely complex flow field 
with a chemical environment that is not well documented requires 
an extremely careful approach. In order to attack this problem, we 
propose a new mathematical framework for a model of the erosion/ 
corrosion which is based on physically realistic concepts of the 
processes and includes the effects and interactions of the 
relevant parameters. The resulting “model” is a modified corrosion 
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model that treats erosion as an interrelated process that serves to 
thin the corrosive scale. Once this framework is completed and a 
range of values for each parameter is identified, a statistical analysis 
will provide a prioritized list of experiments required to investigate 
this complex process. This statistical test plan will then be used as 
guidance for developing design specifications for a test rig. The bal- 
ance of the project will include the detailed design and fabrication 
of the rig and a year long test program. The resulting data will 
then be analyzed and incorporated into the model to gain insight 
into the process of tube metal wastage in fluidized-bed combustors. 
83 refs., 20 figs., 5 tabs. 


39546 (DOE/PC/40265—9-Vol.1) COMO: a numerical 
model for predicting furnace performance in ge- 
ometries. Volume 1. Technical summary. Final report. Five- 
land, W.A.; Oberjohn, W.J.; Cornelius, D.K. (Babcock and 
Wilcox Co., Alliance, OH (USA). Research and Develop- 
ment Div.). Dec 1985. Contract AC22-81PC40265. 145p. 
NTIS, PC A07/MF A0Ol1; 1; GPO Dep. File Number 
DE86009297. 

This report summarizes the work conducted during a 30- 
month contract with the United States Department of Energy 
(DOE) Pittsburgh Energy Technology Center (PETC). The gener- 
al objective is to develop and verify a computer code capable of 
modeling the major aspects of pulverized coal combustion. Achiev- 
ing this objective will lead to design methods applicable to industri- 
al and utility furnaces. The combustion model (COMO) is based 
mainly on an existing Babcock and Wilcox (B and W) computer 
program. The model consists of a number of relatively independent 
modules that represent the major processes involved in pulverized 
coal combustion: flow, heterogeneous and homogeneous chemical 
reaction, and heat transfer. As models are improved or as new ones 
are developed, this modular structure allows portions of the 
COMO model tc be updated with minimal impact on the remainder 
of the program. The report consists of two volumes. This volume 
(Volume 1) contains a technical summary of the COMO model, re- 
sults of predictions for gas phase combustion, pulverized coal com- 
bustion, and a detailed description of the COMO model. Volume 2 
is the Users Guide for COMO and contains detailed instructions for 
preparing the input data and a description of the program output. 
Several example cases have been included to aid the user in usage 
of the computer program for pulverized coal applications. 66 refs., 
41 figs., 21 tabs. 


(DOE/PC/40265—9-Vol.2) COMO: a numerical 
furnace performance in axisymmetric ge- 

Final report. Theale, 

W.J.; Cornelius, DK; Fiveland, W.A. (Babcock and 

Wilcox Co., Alliance, OH (USA). Research and Develop- 

ment Div.). Dec 1985. Contract AC22-81PC40265. 190p. 

NTIS, PC A09/MF A0Ol1; 1; GPO Dep. File Number 
DE86009298. 


39548 (DOE/PC/71504—4) Operation and 

of DOE/PETC Combustion Test Facilities. Yearly technical 
progress report, May 20, 1985-April 1, 1986. (Gilbert/Com- 
monwealth, Inc., Reading, PA (USA)). 1986. Contract 
AC22-85PC71504. 52p. NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. File Number DE86011596. 

The management of PETC combustion equipment by Gil- 
bert/Commonwealth is described. This included residential warm 
air furnaces and hot water heaters. 100 hp and 500 hp industrial 
boilers, the NOXSO process, the copper oxide process, tunnel fur- 
nace and slagging combustor. Progress on these projects is detailed. 
(LTN) 


39549 Fundamentals of nitric oxide formation in fossil 
fuel combustion. Houser, T.J.; McCarville, M.E.; Zhou- 
Ying, G. (Chemistry Dept., Western Michigan Univ., Kala- 
mazoo, MI). American Chemical ond Division of Gas and 
Fuel Chemistry, Preprints; 31: No. 2, 82-84Apr 1986). 
(CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, en (13 Apr 1986). 

Combustion of fossil in — stationary furnaces causes 
the emission of nitrogen oxides, a large fraction of which arise from 
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the nitrogen-containing components in the fuel, producing a major 
pollution problem which is expected to increase severely in the 
future. The results reported in this paper are part of those obtained 
from a continuing study to determine the mechanism by which 
these oxides may form. Because studies have shown that most of 
the nitrogen in heavy oils is in the form of heterocycles and it is 
believed that the nitrogen components of coal are similar, pyridine 
was selected as representative of these components. It was assumed 
that the radical fragments formed during pyridine pyrolysis or rich, 
low temperature oxidation would be similar to those obtained from 
the same reactions of fossil fuels that occur during the pre-flame 
stages of combustion. Later experiments emphasized HCN oxida- 
tion since several studies indicated that it was the key volatile, ni- 
trogen-containing intermediate formed during nitrogen combustion. 
In addition, HCN used with several fuel additives allowed a greater 
control of the chemical nature of the reaction environment. 


39550 Intra-particle sulfur capture during Battelle treated 
coal combustion under simulated turbine conditions. Reuther, 
J.J.; Conkle, H.N.; Feldmann, H.F. (Battelle, Columbus 
Div., 505 King Avenue, Columbus, OH). American Chemi- 
cal Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 2, 60(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

For the last several years, Battelle Columbus Laboratories 
has been actively conducting research on the development of a 
practical, cost-effective process for improving both the fixed-bed 
gasification and the boiler combustion characteristics of high-sulfur, 
agglomerating, low-reactivity bituminous coal. The product of this 
research is a calcium-impregnated coal called Battelle Treated Coal 
(BTC), given the acronym BTC. The properties of BTC are much 
different from those of raw coal from which it is processed. Specifi- 
cally, these differences are: Increased ASTM volatile matter con- 
tent; Higher char reactivity; Reduced tar formation tendency; 
Hotter ash fusion temperatures; Diminished coal particle agglomer- 
ation tendency; Enhanced sulfur retention by the ash. As near-term 
markets for gasifier and boiler coal diminish or stabilize, respective- 
ly, Battelle has expanded the search for other old or new applica- 
tions for bituminous coal that would also benefit from the alter- 
ations that could be given it by the Battelle calcium impregnation 
process. Recent planning studies by the United States Department 
of Energy (U.S. DOE) have forecast a need for coal-fired combus- 
tion turbines for the repowering of electric utilities when they 
become capacity-limited or deficient in the early-to-mid 1990s. The 
purpose of the program reported here is to demonstrate the promise 
of utilizing BTC as fuel in advanced, coal-capable combustion tur- 


heating 
J.F. (US DOE, Morgantown 
: .O. Box 880, Morgantown, WV 

. American Chemical Society, Division of Gas and Fuel 
seus Preprints; 31: No. 2, 45-48(Apr 1986). (CONF- 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The use of coal-water fuels (CWF) for direct firing in heat 
engines presents some challenges because conventional turbine 
combustors and diesel engines require short duration, intense com- 
bustion processes. It is generally understood that burning times re- 
quired for efficient carbon utilization in these systems is a function 
of the fuel droplet size. For CWF droplets, the early stages of heat- 
ing are critical. Under certain heating conditions, water is evaporat- 
ed from a droplet leaving a relatively slow burning agglomerate of 
coal particles. Under other heating conditions, however, fuel drop- 
lets may boil explosively producing many small fragments having 
characteristically shorter combustion times. The behavior of CWF 
in a combustor depends on a number of factors including droplet 
size, the amount and size distribution of coal particle inclusions, and 
the primary mode and rate of droplet heating. A detailed knowl- 
edge of slurry droplet evaporation mechanisms is required, there- 
fore, for accurate prediction of slurry droplet combustion times and 
for the design of CWF-fired heat engines. The objective of this 
work is to determine the radiant energy flux conditions required to 
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achieve explosive boiling CWF droplets. Radiant heating is impor- 
tant because, when considering coal particle sizes typical of highly 
beneficiated micronized CWF (2 to 3 microns mean radius) pro- 
posed for use in heat engine applications, the black body radiation 
prevalent in combustion environments can penetrate into the drop- 
let. The resulting internal heating of coal particles can result in su- 
perheating of the water within the droplet and thereby establish 
conditions necessary for explosive boiling. 


39552 Determination of a kinetic rates and oxygen 
reaction order for Saran char combustion. Waters, R.J.; 
Mitchell, R.E.; Squires, R.G.; Laurendeau, N.M. (Purdue 
Univ., West Lafayette, IN). American Chemical Society, Di- 
vision of Gas and Fuel Chemistry, Preprints; 31: No. 2, 12- 
19(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Recent work by Mitchell and co-workers on a novel en- 
trained flow reactor has demonstrated the feasibility of extracting 
kinetic rate parameters from the simultaneous measurement of the 
temperature, diameter and velocity of individual coal particles. 
These rate parameters are obtained by solving the conservation 
equations for a coal particle as it burns in a laminar, coflowing gas 
stream. In this analysis, assumptions must be made about the devo- 
latilization processes which occur during particle heatup. Specifi- 
cally, the char density, ash composition and heat gain of the parti- 
cle due to homogeneous combustion of volatiles become parameters 
in the reactor model that depend on the parent coal. In this work, 
the entrained flow reactor is used to investigate the combustion of 
Saran char, a very low ash, high surface area, amorphous carbon. 
The highly irregular Saran char particles offer a coal analog with- 
out the complicating effects associated with devolatilization and 
catalytic impurities. The authors report overall particle burning 
rates, apparent rate coefficients, and the apparent reaction order 
with respect to oxygen. 


— Utility applications of pressurized fluid-bed com- 

bustion systems. Byam, J.W.; Grieve, R.M. New York, NY; 
American Society of of Mechanical Engineers (1985). 8p. 
(CONF-851005—). 

From IEEE-ASME-ASCE power generation conference; 
Milwaukee, WI, USA (20 Oct 1985). 

The IEA-Grimethorpe pressurized fluid-bed (PFB) pilot 
plant has recently completed 3,600 hours of testing, the results of 
which provide valuable design information for the commercial ap- 
plication of PFB systems to utility applications. This paper presents 
the particular results of the Grimethorpe tests which relate to the 
design needs of coal-fired power plants and an assessment of the 
impact on plant design. The application of results to the construc- 
tion of new and retrofit power plants is discussed. Also discussed 
are those aspects of the Grimethorpe results which impact the eco- 
nomics of advanced coal-fired power plant operations. 


39554 Combustion and deposition, erosion, and corrosion 
tests of coal turbine fuels. Wilkes, C.; Wenglarz, R.; Clark, 
D.W. New York, NY; American Society of Mechanical En- 
gineers (1985). 8p. (CONF-851005—). 

From IEEE-ASME-ASCE power generation conference; 
Milwaukee, WI, USA (20 Oct 1985). 

This paper discusses the results obtained from the rich- 
quench-lean (RQL) combustion system running on distillate fuel 
and coal water slurry (CWS). Estimates of fuel bound nitrogen 
(FBN) yield indicate that rich lean combustion is successful in re- 
ducing the yield from coal water slurry fuel to between 8% and 


achievable by increasing the lean zone residence time. Further test- 
ing is planned to investigate the effects of residence time in more 
detail. The planned deposition, i 

ing will evaluate alternative approaches for protection from deposi- 
tion, erosion, and corrosion of turbines operating with coal derived 
fuels. 
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erosion potential of turbine ma- 


Corrosion/ selected 
terials in a PFBC enviroment. McClung, 1D. New York, 
NY; American Society of Mechanical Engineers (1985). 
lip. (CONF-851005—). 
From IEEE-ASME-ASCE power generation conference; 
eae s: WI, USA (20 Oct 1985). 
A pressurized fluidized 


-bed combustion combined-cycle 
(PFBC/CC) concept represents an attractive system for generating 
electric power at high efficiencies while meeting environmental re- 
quirements. An integral part of the technology required for com- 
mercialization is the long-term, trouble-free operation of the gas 
turbine in the high-temperature effluent from the PFBC. This envi- 
ronment has significant potential for corrosion, erosion and deposi- 
tion in the gas turbine. The occurrence of any one or combination 
of these three-processes may result in the loss of turbine efficiency 
and/or reduced power output. This paper summarizes and com- 
pares recent results of experimental tests assessing the corrosion and © 
erosion potential of selected gas turbine materials. Based on these 
and earlier results in simulated and actual PFBC environments, the 
corrosion and erosion potential of gas turbine materials is assessed. 


39556 Combustion of a coal-water mixture in a gas tur- 
bine combustor. Horner, M.W. New York, NY; American 
—_ vf Mechanical Engineers (1985). 6p. (CONF- 
85 — 
From IEEE-ASME-ASCE power generation conference; 
eniy WI, USA (20 Oct 1985). 
An experimental program is under way to evaluate the atom- 
ization, combustion, turbine blading tolerance, and emissions for a 
coal-water mixture (CWM) fuel. Combustor and turbine compo- 
nents from an MS6001 commercial gas turbine are being utilized 
with modifications accommodate the CWM characteristics. Raw 
coal is physically cleaned, or beneficiated, to achieve less than 1% 
ash; this cleaned coal is then treated to achieve acceptable viscosity 
and stability as a 50/50 mixture by weight with water. The prepara- 
tions for combustion testing have been completed, and testing with 
CWM has begun. The goals of the test are to achieve combustion 
at 100% CWM and to prepare for subsequent ash deposition testing 
with a downstream turbine nozzle cascade sector. Modificatjons to 
operating procedures and physical geometry will be made, as neces- 
sary, to achieve acceptable component metal temperatures, pressure 
pulsation levels, and combustor exit spatial temperature variations. 


Deposition from a coal-water slurry fueled gas 
Sep conan White, D.J.; LeCren, R.T. New You. NY; 
American Society of Mechanical Engineers (1985). 6p. 
(CONF-851005—). 

From IEEE-ASME-ASCE power generation conference; 
Milwaukee, WI, USA (20 Oct 1985). 

A two-stage coal-water slurry fueled high-pressure gas tur- 
bine combustion system employing a primary zone with a hot re- 
fractory wall and an internal slag removal system has been de- 
signed, built and tested. The molten ash or slag is largely removed 
internally by aerodynamic means using a form of jet impaction. 
Some small amount of the mineral matter in the coal, however, 
does escape the primary zone and exits the combustor. The overall 
combustion system is extremely flexible and can be readily config- 
ured to operate either with a lean or a rich reaction (primary) zone. 
In most cases a rich primary zone and a lean zone is 
used. Results showing the emission signatures of a number of coal- 
water slurry fuels operating with the combustor arranged in a rich 
primary zone configuration have been presented in a previous 
paper. NO/subx/ emissions were obtained that meet EPA regula- 
tions for stationary gas turbines. Deposition on a rig simulation of a 
pears to be a strong function of coal type and ash composition. 


39558 High-temperature combustion of pulverized coal 
according to a theoretical model and combustor | 
Ch P.M.; Smith, R.S. New York, NY; American Socie- 
ty of echanical Engineers (1985). llp. (CONF-851125—). 
From American Society of Mechanical Engineers winter 

te eee 1985). 
coal combustor model constructed by the present au- 


cuniull ema aeiooseuns cane 
tal works. It was shown that the model predicts the combustion 
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and overall heat loss rates of combustors with sufficient accuracy, 
provided that the coal particle ignition is properly included. The 
experimental data alluded to the possible existence of non-equilibri- 
um states in certain combustor environments. The reaction path for 
CO and CO, formation was analyzed, and an order-of-magnitude 
study was carried out to estimate the chemical states of the coal 
combustors affecting these species. 


39559 Studies of boiler slag deposit formation using a 
laboratory furnace: Part 1. Preliminary results. Tangsathit- 
kulchai, M.; Austin, L.G. New York, NY; American Socie- 
ty of Mechanical Engineers (1985). 22p. (CONF-851005—). 
From IEEE-ASME-ASCE power generation conference; 
mane WI, USA (20 Oct 1985). 
vertical externally-heated tube furnace system has been 
csnih seit diate teleeedl eotacton ata os cee ot 
pulverized coal is combusted in the tube, the flue gas and fly ash 
passed through a nozzle to accelerate them to about 3 m/second, 
and the stream at 1300°C impacted on a flat substrate of oxidized 
boiler steel held at 500°C. A deposit grows under the nozzle and 
the structure of the deposits shows four regions: (1) a layer of de- 
formed ash particles strongly adherent to the oxide layer plus loose- 
ly attached fine (<5 pm) spheres; (2) on top of this a weak layer of 
loosely sintered spheres with variable chemical composition from 
sphere to sphere; (3) on top of this a layer showing stronger sinter- 
ing; (4) a strongly sintered or partially melted top. Comparative 
chemical and x-ray analyses are given for the various locations in 
the deposit. The variation of sticking coefficients with time are dis- 
tinctive for each coal and approach 1 for high rank eastern coals. 
Synthetic coals prepared from known minerals dispersed in a poly- 
mer which was hardened and pulverized were also tested. Deposits 
were readily formed from synthetic coals containing only pyrite, 
only illite, pyrite plus illite and pyrite plus kaolinite, but quartz 
alone did not produce a deposit, and pyrite plus quartz gave only a 
small Fe-based deposit. A synthetic mineral composition to match 
the mineralogical analysis of Illinois #6 coal gave a deposit with 
similar structure and chemistry to that of the actual coal: it ap- 
- peared that calcite acted as a flux to allow the reaction of pyrite, 
quartz and clays during combustion. The presence of volatile or 
condensed alkali species is clearly not necessary for deposition 

under these extreme conditions. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 39459, 40739, 40748 


39560 (DOE/EIA—0125(86/1Q)) Coal distribution, Jan- 
uary-March 1986. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). 8 Jul 1986. 98p. NTIS, PC A05/MF 
A01; 1 - GPO; GPO Dep. File Number DE86013051. 

US coal producers and distributors shipped 203.4 million 
short tons to domestic consumers during the first quarter of 1986, 
an amount higher than any amount distributed domestically during 
any quarter of 1985, and a record level for first-quarter domestic 
shipments. Total shipments to all destinations from both the Appa- 
lachian and Interior Regions were up by more than 8.0% from the 
first-quarter level of 1985, while those from the Western Region 
were nearly the same. During January through March 1986: coal 
production reached 227.0 million short tons, the highest ever first- 
quarter level; coal producers and distributors held 37.7 million 
short tons of coal in stockpiles on March 31, 1986, 13.9% more 
than the amount held on December 31, 1985; coal exports were 
down by 2.1 million short tons, or 9.8%, from the first quarter of 
1985; and coal shipments to US electric utilities were 172.4 million 
short tons, a record amount for first-quarter shipments to utilities. 6 
figs., 33 tabs. 


39561 (DOE/EIA—0469(85)) Energy Facts 1985. 
(USDOE Energy Information Administration, Washi n, 
DC). 11 Jun 1986. 58p. NTIS, PC A04/MF AO1 - GPO; 
GPO Dep. File Number DE86012897. 

This is the second edition of Energy Facts. Organized by 
energy source, Energy Facts provides a quick reference to a broad 
range of domestic and international energy data for the general 
public, as well as the technical community. It is designed especially 
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for people who need a quick reference to major facts about energy. 
The time frame for the data is 1973 through 1985. The energy data 
have been selected from publications of the Energy Information 
Administration. For detailed and complete information, refer to the 
source publications. For assistance in specific energy topics, see 
pages 51 and 52. “Selected EIA Periodicals” are listed on the inside 
back cover. Due to budget constraints, there will be very limited 
free distribution of this year’s issue. In conformance with the 
Energy Information Administration’s general distribution policy, 
federal, state, and local governments, media, libraries, and Energy 
Information Administration survey respondents may receive single 
issues at no charge from: National Energy Information Center, EI- 
20, Energy Information Administration, Room 1F-048, Forrestal 
Building, 1000 Independence Avenue, S.W., Washington, DC 
20585, Phone (202)252-8800. The National Energy Information 
Center and Government Printing Office will sell single issues and 
bulk orders of Energy Facts 1985 at $1.75. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 39520, 41262 


39562 (PB—86-192028/XAB) Use of diesel equipment in 
underground coal mines: work group reports from workshop 
held at Morgantown, West Virginia on September 19-23, 
1977. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA)). Feb 1978. 116p. NTIS, PC A06/ 
MF AOl1. 

In order to assist in evaluating occupational health and 
safety problems associated with the case of diesel equipment in un- 
derground coal mines, the National Institute for Occupational 
Safety and Health (NIOSH) sponsored a workshop held in Morgan- 
town, West Virginia, September 19-22, 1977. Representatives of in- 
dustry, labor, government, and academia were divided into four 
work groups, each of which examined one of the following topics: 
emissions and control technology, environmental characterization 
and pollutant interactions, health effects, and safety and productivi- 
ty. The report summarizes the discussions and conclusions of the 
work groups. 


39563 Process related effects on the chemical and toxico- 
logic characteristics of coal derived fuels. Wright, C.W.; 
Chess, E.K.; Bean, R.M.; Mahlum, D.D.; Stewart, D.L.; 
Wilson, B.W. (Chemical Tech. Dept., Pacific Northwest 
Lab., P.O. Box 999, Richmond, WA). American Chemical 
Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 2, oe 1986). (CONF-860425—). Contract 
AC06-76RL018 

From “ie eiaadnen Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

As a component of an ongoing program to assess the poten- 
tial health effects of coal conversion materials, the authors have re- 
cently completed chemical and toxicologic studies of a sample set 
collected on selected days of a 25-day demonstration run of a cata- 
lytic two stage direct coal liquefaction (CTSL) process. There was 
an increase in heteroatomic, nitrogen containing polycyclic aromat- 
ic compounds (NPAC) and hydroxy-substituted PAC, compounds 
as the operation time of the pilot plant increased. The proportion of 
material which boiled above 975°F also increased in the solids-free 
portion of the recycle slurry oil as pilot plant operation time in- 
creased. As anticipated from the increase in NPAC concentration 
during the run, the microbial mutagenic activity of selected process 
materials also increased as a function of run time. Likewise, the tu- 
morigenicity of the materials produced later in the demonstration 
run was higher than that of those produced initially. These results 
support the view that catalyst deactivation during the course of the 
run gives rise not only to lower coal conversion, but also to in- 
creased toxicologic activity. 
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39564 Comparative toxicity of crude and refined coal liq- 
uids and analogous petroleum : II, Chemical charac- 
terization. Griest, W.H.; Ho, C.H.; Guerin, M.R.; Witschi, 
H.P.; Smith, L.H. (Analytical Chemistry Div., Oak Ridge 
National Lab., Oak Ridge, TN). American Chemical Society, 
Division of Gas and Fue. Chemistry, Preprints; 31: No. 2, 189- 
Hoss ae (CONF-860425—). Contract AC05- 


From 191. American Chemical Society national meeting; 
New bag NY, USA (13 Apr 1986). 

Part I of this paper, the dermal tumorigenicity of crude 
and ees H-Coal Blends, a home heating oil and a re- 
formed naphtha refined from the hydrotreated H-Coal Blend, and 
two analogous petroleum products is reported. This paper com- 
pares the tumorigenicity assay results with the chemistry of the 
samples. 


39565 Classes of compounds responsible for mutagenic 
and cytotoxic activity in tars and oils formed during low BTU 
gasification of coal, Henderson, R.F.; Bechtold, W.F.; 
Benson, J.M.; Newton, G.J.; Hanson, R.L.; Brooks, A.L.; 
Dutcher, J.S.; Royer, R.E.; Hobbs, C.H. (Lovelace Inhala- 
tion Toxicology Research Inst., P.O. Box 5890, Albuquer- 
ue, NM). American Chemical ‘Society, Division ‘of Gas and 

Fuel Chemistry, Preprints; 31: No. 2, a 1986). 
(CONF-860425—). Contract AC04-76EV01013. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr ae 

The Lovelace ‘oxicology Research Institute 
(TRD), in cooperation with the Morgantown Energy Technology 
Center (METC), has completed toxicity screening of vapors, liquids 
and solids formed during operation of an experimental pressurized, 
stirred-bed, coal gasifier at METC. Vapors collected from the 
cocled process stream on Tenax resins had no mutagenic activity in 
the Ames Salmonella assay. Dichloromethane extracts of liquids 
and solids collected from the effluent or process streams were frac- 
tionated by gel chromatography into fractions containing mostly al- 
iphatic compounds; neutral polycyclic aromatic hydrocarbons 
aa polar (PAH) and heterocyclic compounds; and salts. The 

lar fraction was partitioned into acids, bases, water soluble com- 
ae and phenols. Bacterial mutagenic activity was highest in the 
basic fraction with additional activity in the neutral PAHs. Highest 
cytotoxicity toward both the bacteria and canine alveolar macro- 
phages was in the phenolic fraction. Treatment of the gasifier tars 
by nitrosation or by acetylation to remove primary aromatic amines 
(PAA) reduced the bacterial mutagenicity by 50-60%, indicating 
that some, but not all, of the mutagenicity was due to PAA. 


39566 Identification and mutagenicity of amino- and hy- 


droxy-substituted nitrogen and sulfur cles in a sol- 
vent-refined coal liquid. Nishioka, M.; Booth, G.M.; Lee, 
M.L.; Castle, R.N. tartments of Chemistry and Zoolo- 
, Brigham Yo Univ., Provo, UT). American Chemical 
, Division of Gas and Fuel Chemistry, Preprints; 31: 

No. 2, 156(Apr 1986). (CONF-860425—). 

From 191. American Chemical national meeting; 
New York, NY, USA (13 Apr 1986). 

Development ° upgrading processes such as gasifica- 
tion and liquefaction must be continued because of the long-term 
uncertainty in the availability of petroleum resources. Identification 
of components and investigation of the environmental effects of 
coal-derived products produced in these upgrading processes are 
required. Although numerous studies describing the identification 
and characterization of polycyclic aromatic hydrocarbons (PAH) 
and polycyclic aromatic compounds (PAC) containing a single he- 
teroatom have been reported, PAC containing more than one heter- 
oatom have been only tentatively identified until recently. In the 
last year, many new PAC containing two heteroatoms in a solvent- 
refined coal liquid were positively identified using capillary column 

gas chromatography. These compounds include hydroxylated thio- 
eile compounds, 


identification of trace amounts of PAC containing two heteroatoms 
in complex coal-derived materials are reviewed. The structural 
characteristics of the PAC formed in a solvent-refined coal liquid 
and a coal tar were compared, and standard compounds were syn- 
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thesized for verification of identifications and for mutagenicity test- 
ing. 


39567 Comparative toxicity of crude and refined coal liq- 
uids and analogous petroleum products. I. Chronic dermal 
toxicity in mice. Witschi, H.P.; — L.H.; Goad, M.E.; 
Guerin, M.R.; Griest, W.H.; Ho, C.-H. (Biology Div. and 
Analytical Chemistry Div., Oak Ridge National Lab., Oak 
Rid — TN). American Chemical Society, Division of Gas and 

Chemistry, Preprints; 31: No. 2, 144(Apr 1986). (CONF- 
860425—). Contract AC05-840R21400. 

From 191. American Chemical Society national meeting; 
New ra USA (13 a 1986). 

Human exposure to crude and refined coal liquids is most 
likely to occur via skin contact. In order to estimate eventual risks 
to human health as a consequence of incidental and prolonged skin 
contact it is necessary to obtain some information on the potential 
of coal-derived liquids to elicit skin cancer. This can be done with 
animals in experimental studies which mimic anticipated human ex- 
posure. In addition it also must be established whether prolonged 
dermal exposure will produce signs of toxicity not only on the skin, 
but the internal organs. This paper reports data obtained in a life- 
long skin painting study with mice designed to explore these ques- 
tions. 


39568 Non-additive mutagenic responses by components 
of coal-derived materials, Schoeny, R.; Warshawsky, D.; 
Moore, G. (US EPA, Cincinnati, OH). American Chemical 
Society, Division of Gas and Fuel Chemistry, Preprints; 31: 
No. 2, 147(Apr 1986). (CONF-860425—). 
From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 
Analytical data indicate that polycyclic aromatic hydrocar- 
bons (PAH), heterocyclic compounds, aromatic amines and other 
materials with carcinogenic potential are likely to be produced by 
liquefaction processes. Coal conversion materials are highly com- 
plex and ill-defined mixtures. Coal liquids, for example, have a 
more complex composition than do crude petroleums of a similar 
boiling range. Mutagenic or carcinogenic components may, in fact, 
constitute a very minor percentage of the mass of these materials. 
For these, as for other mixtures of biologically active materials, the 
question has been raised whether the individual activities of con- 
stituents are additive or if there are interactive effects contributing 
to the overall biological activity observed for the mixture. There 
are a few examples of non-additive biological response in the litera- 
ture. It is known, for instance, that mixtures of PAH and aromatic 
amines showed greater than additive effects when assayed for muta- 
genicity of Salmonella typhimurium. Likewise, a mixture of 
benzofa]-pyrene (BaP) dihydrodiols was more directly mutagenic 
than would be expected based on the mutagenic activities of the in- 
dividual diols. When rat liver homogenates (S9) were added to 
assay system, the reverse was true. The authors’ laboratory has also 
observed that fractions of coal-derived materials exhibited non-addi- 


From International coal show; Chicago, IL, USA (30 Apr 

1984 
° Using conventional cutting technology, today’s coal mining 
machines, such as the continuous miner and longwall shearer, have 
ly been optimized with respect to their cutting ability in re- 
lation to their size and weight. All of these machines use thrust and 
torque, which is a function of the machine’s weight and tractive 
effort, to provide the forces required for cutting. Most attempts to 
ee ee ee 
weight and size, thereby decreasing machine maneuverability and 
productivity. The The potential for a major advance in cutting technol- 
ogy has been indicated by researchers using water-jet-assisted cut- 
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ting systems. Experiments have been conducted in a wide variety of 
rock types both in the laboratory and underground that demon- 
strate substantial improvements in cutting performance along with 
significant improvements in health and safety. These improvements 
include significant reductions in pick cutting and normal forces; im- 
provements in bit life, with a substantial reduction in failures of the 
tungsten carbide inserts; reduction in fines; significant reduction in 
dust; and reduction of frictional ignitions. 


02 PETROLEUM 


39570 (DOE/BC/10003—22, pp 237) Selected list of 
Bureau of Mines publications on petroleum and natural gas. 
Hutchison, V.V. May 1981. NTIS, PC A18/MF AO1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

This bibliography lists publications, by subject and author 
issued by the Bureau of Mines concerned with investigations on pe- 
troleum and natural gas covering the years 1910-62 for the US and 


(DOE/BC/10003—22, pp 238) Selected list of 
Bureau of Mines publications on petroleum and natural gas, 
1961-70. Hutchison, V.V. May 1981. NTIS, PC A1l8/MF 
AO01. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
This bibliography, which is a supplement to IC 8240 pub- 
lished in 1964, contains 829 entries with citations to Bureau of 
Mines publications related to petroleum and natural gas released 
during 1961-70. The publications are grouped under broad head- 
ings. Indexes identify publications by author with short title, de- 
tailed subjects and report numbers. 


39572 (DOE/BC/10003—22, pp 250) Wyoming oil and 
gas fields by formations. Haverfield, J.J.; Clark, C.R.; 
Keaver, W.K.; Runge, J.S.; Stewart, W. Ww. May 1981. 
NTIS, PC A18/MF AOI. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report lists alphabetically 692 oil and gas fields in Wyo- 
ming as of May 1973 by geologic age and formation. Sixty forma- 
tions produce hydrocarbons. 


0201 Reserves 
REFER ALSO TO CITATION(S) 39524, 39640, 39641, 39642, 39654 


39573 (DOE/BC/ ee pp sg ae to determine 
the feasibility of oil and gas reser- 
voirs - final Ward, C.; Cr sinclair R May 1981. NTIS, 
PC A18/MF AO01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Current formation evaluation techniques do not provide suf- 
ficiently accurate information for making sound, economic deci- 
sions ERDA has sponsored this study to analyze the problem and 
identify feasible solutions. The study concludes that a feasible solu- 
tion is possible which would provide approximately 90% informa- 
tion accuracy under many operating conditions. This accuracy ap- 
pears to be sufficient for most oil and gas operations. Achieving 
greater than 90% accuracy is not economically practical. 


39574 (DOE/BC/10003—22, pp a Wyoming oil and 
gas field symposium - Greater Green River Basin, May 1981. 
NTIS, PC A18/MF AO01. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
This publication is an update of Wyoming oil and gas fields 
covering the Greater Green River Basin and includes adjacent 
fields in Colorado and Utah. All the fields in this area, discovered 
prior to January 1978, and many fields found in 1978, have been 
included. The studies provide maps, as well as geological, engineer- 
ing and production data on 194 fields. 


39575 (DOE/BC/10003—22, pp 257) Reservoir volume 
determination. Stout, J.L. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 
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Systematic development of computer routines have ad- 
vanced to the point where various modules for a total reservoir 
analysis are now available. Management of data including the origi- 
nal logs and formation evaluation techniques through mapping and 
display of the net reservoir sand is routine. This includes a prelimi- 
nary reservoir study and determination of hydrocarbons in place 
for the total volume of the reservoir complete through the final ma- 
terial-balance solution of the production history. 
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REFER ALSO TO CITATION(S) 39525, 39574, 39658, 39694, 39707, 39712, 
39718, 39720, 39723, 39724, 39732, 39737, 39746, 39747, 39750, 39755, 41636, 
41666, 41785, 41787, 41790, 41792, 41800, 41801, 41802, 41808, 41810, 41811, 
41814, 41816, 41817, 41818, 41819, 41820, 41821, 41822, 41823, 41824, 41825, 
41826, 41827, 41828, 41829, 41830, 41833, 41834, 41835, 41854, 41857, 41861, 
41862, 41864, 41865, 41867, 41868, 41869, 41870; 41881, 41882, 41897 


39576 (DOE/BC/10003—22, pp 294-295) Depositional 
environment of the Almond reservoirs, Patrick Draw Field, 
Wyoming. McCubbin, D.G.; Brady, M.J. May 1981. NTIS, 
PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Geologic study of cores from the Upper Almond Formation 
(Cretaceous) in the Patrick Draw Field supports the interpretation 
that the main reservoir sandstone is a composite shoreline deposit, 
at least partly replaced updip by lagoonal shales. New data on the 
lithologic and faunal characteristics of the reservoir sandstones and 
associated facies should aid in the recognition and interpretation of 
similar lenticular sandstones elsewhere in the Cretaceous of the 
Rocky Mountain region. The reservoir sandstone consists of a west- 
ern bar and younger eastern bar that partly overlaps the western 
bar. The western bar and, in places, the eastern bar rest with sharp 
contact on a widespread coal that forms the uppermost unit of the 
underlying cyclic sequence. Lateral changes in stratification suggest 
that the seaward direction was to the east, consistent with regional 
stratigraphic relationships. The vertical and lateral variations in 
grain size of the sandstone record an initial transgression, followed 
by deposition in progressively more shallow environments during 
shoreline progradation. The lagoonal facies that overlies the west- 
ern bar and appears to be at least partly equivalent to the eastern 
bar consists of silty to sandy shales and some thin sandstones. 


39577 (DOE/BC/10003—22, pp 295) Structural geology 
of the northeastern flank of the Uinta Mountains, Moffat 
County, Colorado. Weber, J.R. May 1981. NTIS, PC A18/ 
MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Uplift in the Uinta Mountains probably commenced during 
late Cretaceous or earliest Paleocene time. By Early Eocene, the 
Precambrian core of the eastern Uinta Mountains was exposed, in- 
dicating that a substantial amount of uplift and erosion had oc- 
curred. A second major phase of uplift and erosion had occurred. 
A second major phase of uplift took place after the Wasatch For- 
mation had been deposited, culminating in significant displacement 
along high-angle reverse faults on the northeastern flank of the 
Uinta Mountains. Left-lateral strike-slip movement occurred along 
the northern bounding faults of the eastern Uintas as a result of 
northeastward-directed forces during the Pliocene (Miocene?). 


39578 (DOE/BC/10003—22, pp 297) Lower Cretaceous 
stratigraphy and its relationship to oil production in the Lara- 
mie Basin. Cardinal, D.F. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Regional correlations of the Laramie Basin with adjacent 
areas and basins indicate a consistent relationship within the Lower 
Cretaceous series. The Cloverly Formation is equivalent to the Fall 
River and Lakota Formations to the northeast and east, and equiva- 
lent to the rusty beds and Lakota in the Wind River Basin. The 
Muddy Sandstone is directly related to the J Sandstone in the 
Denver Basin. A fourfold divisions of the Lower Cretaceous into 
the Cloverly Formation, Thermopolis Shale, Muddy Sandstone, 
and Mowry Shale provides adequate correlatable intervals for re- 
gional and detailed facies studies. Stratigraphic exploration has been 
nearly nonexistent in the basin. Adequate reservoirs, source beds, 
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and stratigraphic variations point toward a future potential that 
could exceed any development to date of the Lower Cretaceous in 
the Laramie Basin. 


39579 (DOE/BC/10003—22, pp 297-298) Lower Creta- 
ceous sediments of North Pack Basin. Haverfield, J.J. May 
1981. NTIS, PC Al8/MF A0Ol1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

North Park is an intermontane basin bounded by uplifted 
Precambrian masses. Sedimentary rocks within the basin range in 
age from developed during the Laramide orogeny. The Lower Cre- 
taceous contains the major producing units: the Muddy, Dakota 
and Lakota Sandstones. Four fields, all in the northeast portion, 
produce from the Lower Cretaceous. All of the production found 
to date has been associated with well-defined structures. However, 
the stratigraphic nature of the Muddy Sandstone should lead to oil 
accumulations not dependent on structure. 


39580 (DOE/BC/10003—22, pp 299-300) Chronicle of 
exploration in South Park Basin, Park County, Colorado. 
Clement, J.H.; Dolton, G.L. May 1981. NTIS, PC A18/MF 
AO01. File Number DE82001604. 

In Western sands pro: abstracts information system. 

No commercial etl Qetevaries of cll or gas hove boms sade 
South Park (1970), a major topographic and structural intermontane 
basin in central Colorado, encompassing some 1400 square miles. 
The South Park Basin is an asymmetric faulted syncline or complex 
half-graben. The eastern, principal synclinal portion is characterized 
by several low-angie thrust faults with associated complex asym- 
metric folds and is bound on the east by a major thrust fault which 
displaces Precambrian rocks of the Front Range over Cretaceous 
and Tertiary sediments of the basin. The more significant reservoir 
units are the Cretaceous Dakota, Apache Creek, and Fox Hills 
Sandstones. Permo-Pennsylvanian strata, particularly the Permian(?) 
Garo Sandstones, and offer additional reservoir sequences. Signifi- 
cant quantities of oil have been recovered on tests of several hori- 
zons in the Cretaceous Pierre Formation and good shows of oil and 
gas encountered in Dakota Sandstones. 


39581 (DOE/BC/10003—22, pp 300) Post-Lytle Dakota 
Group on west flank of Denver Basin, Colorado. MacKenzie, 
D.B. May 1981. NTIS, PC Al8/MF AOl1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Above the tle Formation SS unit of the Lower Creta- 
ceous Dakota Group) is a widespread sandstone-shale-sandstone se- 
quence 200-325 ft thick. In most of the Great Plains the sequence 
consists of a lower transgressive sandstone (Plainview), a middle 
shallow marine shale (Skull Creek), and an upper regressive sand- 
stone (Muddy). The post-Lytle section cropping out west of 
Denver, however, is predominantly a deltaic assemblage and thus is 
regionally anomalous. Northward along the outcrop belt, this facies 
interfingers with the lower middle part of the Skull Creek Shale. 
The outcrop belt can be correlated closely with rocks of the adja- 
cent subsurface. The Muddy Sandstone in outcrop is stratigraphi- 
cally continuous with the J Sandstone of the east flank of the 
Denver Basin. About 20 million bbl of oil have been produced on 
the west flank of the basin, mainly from the Muddy Sandstone in 
three old anticlinal fields - Wellington, Fort Collins, and Horse 
Creek. Wattenberg, a large gas field, currently is being developed 
north of Denver, just east of the basin axis. 


39582 Ly aga 10003—22, 300-301) Geology and 
Boxer Field, Morgan County, Colora- 


development history of 
do. Tobinson, N.M. May is 1981. NTIS, PC PC A18/MF AOl. 
File Number DE82001604. 
In Western sands p abstracts information s 
Boxer oe he is productive from oe 
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39583 (DOE/BC/10003—22, pp 302) Stratigraphy and 
exploration of the Lower Cretaceous Muddy Formation 
northern Powder River Basin, Wyoming and Montana. Stone, 
W.D. May 1981. NTIS, PC Al8/MF AOl1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The Muddy Formation in the northern Powder River Basin 
of Wyoming and Montana is divided into two units. The Lower 
Muddy sandstones are preserved as infill of a dendritic channel 
system which was incised into the Skull Creek Shale during an ear- 
lier period of emergence. The sand was supplied from the delta to 
the northeast and transported to the south by longshore currents. 
The Lower Muddy sandstones were deposited principally in a tran- 
sitional marine and estuarine environment. By Late Muddy time, 
the incised valleys in the Skull Creek topography had been filled by 
Lower Muddy sediments. These were transgressed by Upper 
Muddy sandstones, which were deposited in a complex marine 
shoreline environment as offshore bars, barrier islands, beaches and 
tidal deposits. Oil and gas production from the Muddy Formation is 
principally from stratigraphic traps. However, structure plays an 
important role in the localization of many Muddy fields. Lower 
Muddy production is restricted to updip channel boundaries and is 
localized by structural noses and updip channel re-entrants. Upper 
Muddy production is controlled chiefly by porosity development 
and lateral facies changes. 


39584 (DOE/BC/10003—22, pp — Hilight —— 
Field - Lower Cretaceous e deposits in 
Powder River Basin, Wyoming. Berg, R. R May 1981. NTIS 
PC A18/MF A001. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Sedimentary structures and petrographic analyses show that 
Muddy Porous sandstones were deposited in beach, lagoonal, and 
fluvial environments. Porous sandstones average less than 10 ft and 
rarely attain 20 ft in thickness. Lower Muddy sandstones are fluvi- 
al. These fluvial sandstones are associated with shales and siltstones 
that are highly carbonaceous and were deposited in poorly-drained 
marshes. Upper Muddy sandstones are mostly beach or lagoonal in 
origin. Lagoonal sandstones and marsh deposits occur lateral to and 
southeast of the bach sandstones. The presence of beach sandstones 
overlying widespread marsh sediments suggests a strandplain envi- 
ronment of deposition and a sequence that was transgressive east- 
ward over low-relief topography developed on the underlying 
Skull Creek Shale. The beach sands were probably formed by local 
progradation, but all of the upper strandplain deposits were re- 
shaped during transgression to produce a weakly developed north- 
east trend, presumably at an angle to the advancing shoreline. 


39585 (DOE/BC/10003—22, pp 304) Third Creek Field, 
Colorado: a study of sandstone environments and diagenesis. 
Reinert, S.L.; Davies, D.K. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

In the uppermost 20 ft of the Skull Creek, four environments 
of deposition are recognized including off-shore marine, shoreface- 
beach, chenier plains, and tidal flat. In the succeeding J Sandstone, 
two distinct sandstone bodies are recognized on the basis of sedi- 
mentary structures, textures and electric-log characteristics. The 
first J Sandstone body is at least 12 miles long (NW-SE), 4 miles 
wide (NE-SW), and 0 to 30 ft thick. On the basis of sedimentary 
structures and textures, it is interpreted as a westward-prograding 
distributary channel. Laterally equivalent rocks include mudstones 
and thin sandstones characteristic of interdistributary bay environ- 
ments. Production of hydrocarbons from the J Sandstone is difficult 
because of low porosity and permeability. Petrographic analyses in- 
dicate that original porosity has been reduced approximately 30% 
through authigenic precipitation of silica, ankerite, and kaolinite. 
Silica cementation by precipitation from migrating pore fluids start- 
ed early in the history of the J Sandstone, and was responsible for 
entrapment of hydrocarbons which entered the sandstone during 
later stages of cementation. The trapping mechanism is neither 
structural nor stratigraphic. The permeability barrier was created 
by the precipitation of diagenetic cements in the reservoir sand- 
stones. 
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39586 (DOE/BC/ oe pp 307-308) Geology of 
Harper County, Oklahoma. Myers, A.J. May 1981. NTIS, 
PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Harper County is in an oil and gas province of some 9000 
square miles on the northern platform of the Anadarko Basin in 
northwestern Oklahoma. Bedrock exposed consists of permian clas- 
tic and evaporite sediments and Cretaceous clastics approximately 
535 ft thick, covered in the southwest part of the county by about 
135 ft of Pliocene and Pleistocene continental deposits. Reservoirs 
of gas, condensate and oil have been found in at lest eight strati- 
graphic horizons ranging in age from Ordovician to Permian. 


39587 (DOE/BC/10003—22, pp 309) Stratigraphy of 
Paleozoic rocks in northwestern Colorado. Hall W.E. 
May 1981. NTIS, PC Ai8/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

In northwestern Colorado, rocks of Paleozoic age crop out 
in the White River Uplift, the Uinta Mountains, and at Juniper 
Mountain and Cross Mountain. The rocks dip steeply westward 
and southwestward from the White River Uplift and generally 
southward from the other three areas into the Piceance Creek Basin 
where they ere covered by several thousand feet of younger strata. 
Much of the information on the lithology, extent, and correlation of 
the rock units in northwestern Colorado was obtained from wells 
drilled for oil and gas, because the Paleozoic strata crop out in such 
a small part of the area. Moreover, relatively few wells have pene- 
trated all or most of the Paleozoic formations. The stratigraphy of 
the Paleozoic rocks penetrated by these wells, as correlated with 
outcrop sections, is summarized. Commercial quantities of oil from 
rocks of Paleozoic age have thus far been found only in the Weber 
Sandstone of Pennsylvanian age. 


39588 (DOE/BC/10003—22, pp 310) Entrapment of pe- 
troleum in isolated porous bodies. Silver, C. May 1981. 
NTIS, PC A18/MF AO0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Isolated traps form a place for hydrocarbon accumulation 
that precludes water when the supply of oil and gas is adequate. 
Water is precluded by capillary displacement pressure in the prefer- 
ential occupation of a porous mass completely surrounded by a less 
permeable matrix (preferably unoxidized organic shale, as a source 
bed). Such an isolated porous mass is designated herein as an iso- 
lani. The isolani concept is useful in the understanding of many 
stratigraphic accumulations of hydrocarbons and their subsequent 
preservation. This concept explains the closed areas of low poten- 
tial coincident with many large gas deposits. Isolated reservoirs can 
be identified by the primary characteristics of the isolani, the occur- 
rence of anomalous sinks or swells in a potentiometric surface, or 
the presence of little or no bottom or edge water. The secondary 
characteristics are the presence of water updip toward the outcrop 
in the stratigraphic unit, the absence of water downdip, and the 
general irrelevance of structure. 


39589 (DOE/BC/10003—22, pp 311) Permeability-po- 
rosity patterns and variations in some Holocence sand bodies. 
Pryor, W.A. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western sands pro abstracts information system. 

jam maediete aa een 
complex histories or geologic evolution. The combined processes of 
deposition, burial, compaction, diagenesis, and structural deforma- 
tion yield final reservoir bodies in widely varied geometries, perme- 
ability-porosity characteristics, and structural configurations that 
are difficult to predict. In unraveling the evolution of sandstone res- 
ervoirs it is necessary to have detailed knowledge of their initial 
depositional characteristics and of the postdepositional modifica- 
tions impressed upon them. This knowledge can provide a rational 
basis in predicting the characteristics of reservoir bodies away from 
areas of data control. Little information pertaining to the reservoir 
characteristics of freshly deposited sand bodies has been available. 
In an API-sponsored study, permeability, porosity, anc textural pa- 
rameters were derived from 992 oriented and undisturbed sand sam- 
ples of river bars, beaches, and dunes undergoing active sedimenta- 
tion. 
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39590 (DOE/BC/10003—22, p wh Rage tb ag on a vibro- 
seis seismic survey conducted in County. May 
1981. NTIS, PC A1l8/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A supplemental seismography survey utilizing the Vibroseis 
method and digital magnetic recording was conducted in Town- 
ships 2 and 3 South, Ranges 97-99 West, in south-central Rio 
Blanco County, Colorado, during October, 1971. The purpose of 
the survey was to determine if subsurface faulting was present in 
the area. Four areas of faulting are suggested by the seismic data. 


39591 (DOE/BC/10003—22, pp 312-313) Facies of the 
Mesaverde Formation, east-central Wyoming. Barvin, J.R. 
May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Recent discoveries of important accumulations of petroleum 
and natural gas in the Mesaverde Formation in Wyoming have fo- 
cused attention on the stratigraphy of these Upper Cretaceous de- 
posits. Correlation of the Mesaverde Formation is complicated by 
complex intertonguing and facies relations. An analysis of the Me- 
saverde facies in east-central Wyoming facilities correlation in the 
Wind River and Powder River Basins. The Mesaverde Formation 
of east-central Wyoming consists predominantly of sandstone, shale, 
and carbonaceous shale beds. These lithologic units were deposited 
in near-shore, littoral, lagoonal, coastal swamp, and fluvial environ- 
ments along the western margin of the Late Cretaceous sea. 


39592 (DOE/BC/10003—22, pp 316-317) Geometry of 
sandstone reservoir bodies. LeBlanc, R.J. May 1981. NTIS, 
PC A18/MF AO01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Natural underground reservoirs capable of containing water, 
petroleum, and gases include sandstones, limestone, dolomites, and 
fractured rocks of various types. Comprehensive research and ex- 
ploration efforts by the petroleum industry have revealed much 
about the character of distribution of carbonate rocks and sand- 
stones. Porosity and permeability of the deposits are criteria for de- 
termining their efficiency as reservoirs for fluids. Trends of certain 
sandstones are predictable. Furthermore, sandstone reservoirs have 
been less affected than carbonate reservoirs by postdepositional ce- 
mentation and compaction. The principal sandstone-generating en- 
vironments are (1) fluvial environments such as alluvial fans, braid- 
ed streams, and meandering streams; (2) distributary-channel and 
delta-front environments of various type of deltas; (3) coastal bar- 
rier islands, tidal environments of various plains; (4) desert and 
coastal eolian plains; and (5) deeper marine environments, where 
the sands are distributed by both normal and density currents. 


39593 ees 10003—22, pp 317) Rationale for de- 
liberate pursuit of stratigraphic, unconformity and paleogeo- 
morphic traps. Halbouty, M.T. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information s) , 

Most basins contain facies changes, unconformities with re- 
sulting truncated beds, and buried erosional or constructive surfaces 
such as reefs, hills, channels, barrier sand bars, and other such phe- 
nomena - which form the basic requirements for the creation of 
subtle traps. If folding, normal faulting, thrusting, and the formation 
of salt ridges and domes are added to the picture of an evolving but 
continuously filling basin, the resultant structural and stratigraphic 
patterns become much more complex. However, no matter how 
complex the history, those stratigraphic relations and lithologic 
changes which are conducive to the formation of stratigraphic, un- 
conformity, and paleogeomorphic traps remain. 


39594 (DOE/BC/10003—22, cane — Stratigraphic-trap 
classification. Rittenhouse, G. y 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604 

In Western gas sands project: abstracts information system. 

A trap for hydrocarbons requires the simultaneous existence 
of a reservoir, an isolated region of low potential in the reservoir, 
and a barrier (or seal) with high enough entry pressure to retain a 
commercially producible volume of hydrocarbons. Three kinds of 
traps exist - structural, stratigraphic, and hydrodynamic. All three 
kinds have a reservoir bounded by a barrier but differ in what 
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causes the isolated area of low potential. The suggested classifica- 
tion starts with the simple concept that stratigraphic traps are adja- 
cent to unconformities or they are not. For traps that are not adja- 
cent to unconformities, the reservoir and barrier may be primary 
(depositional, usually facies-related) or wholly or in part secondary 
(diagenetic). Those traps in contact with unconformities may be 
below the unconformity surface or above it, or both below and 
above it. 


39595 (DOE/BC/10003—22, pp 318) Unconformity 
traps. Chenoweth, P.A. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Unconformities occur in every tectonic and depositional en- 
vironment. They are most common on the continental platform, 
where disconformities occur in close rhythmic succession. In the 
coastal areas between basin and platform, frequent warping has re- 
sulted in intersecting low-angle unconformities. Basin have the 
fewest unconformities, but angular unconformities. Basin have the 
fewest unconformities, but angular unconformities may occur asso- 
ciated with midbasin uplift and diapirism. In the typical platform 
area, traps above disconformities are mainly in quartz sandstones 
and are long and narrow; carbonate rocks are the principal reser- 
voirs beneath disconformities. Traps in the hinge area between the 
platform and the basin are associated with low-angle unconformi- 
ties; they are commonly very large and generally have arenaceous 
reservoir rocks. In basins not later deformed by tectonism, most un- 
conformity traps are on the upthrown side of growth faults and on 
and around midbasin ridges, where submarine erosion has produced 
local unconformities. Reservoir rocks are commonly thin and dis- 
continuous, fine-grained turbidites and residual sandstones. 


39596 (DOE/BC/10003—22, pp 319) See of of 
Bisti and Horseshoe Canyon stratigraphic traps, San 
Basin, New Mexico . Sabins, F.F. Jr. May 1981. NTIS. PC 
A18/MF A0O1. File Number DE82001604. 

.. Western ject: abstracts information system. 

par te ng Boece: Fields produce from strati- 

odie traps aia by northwest-trending liner sandstone bodies 
enclosed in marine shale of Late Cretaceous age. Despite these si- 
milarities, the sandstone bodies originated by different depositional 
mechanisms. The lower Tocito Reservoir at Horseshoe Canyon is 
an excellent example of postunconformity sandstone, whereas the 
productive Bisti Sandstone is marine bar sandstone. At Horseshoe 
Canyon Field, up to 90 ft of sandy marine shale overlies the Lower 
Tocito Sandstone and separates it from the Upper Tocita Sand- 
stone. The Upper Tocito, which is also productive, is apparently a 
bar-type sandstone accumulation formed after deposition had essen- 
tially buried the erosion surface. The marine bar-sandstone complex 
forming the Bisti Field reservoir occurs at the approximate strati- 
graphic level of the productive units at Horseshoe Canyon Field. 
Truncation at the erosion surface beneath the Lower Tocito at 
Horseshoe Canyon Field diminishes southward, toward the Bisti 
Field. Petrographic studies have failed to establish the presence of 
the erosion surface at Bisti, despite the distinctive characteristics of 
this surface. The Bisti Sandstone grades- downward into sandy 
marine shale. Te reservoirs at these two fields illustrate the fact 
that superficial similarities in sandstone bodies do not necessarily 
mean an identical origin. 


39597 ee 10003—22, pp 319-320) Primary strat 
igraphic traps in sandstones. MacKenzie, D.G. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 
In Western sands abstracts information system. 
Ses ee Foe te een ee aaa. 
mination of the reservoir as a direct or indirect result of factors re- 
lated to the depositional environment. As these traps rarely can be 
detected by surface measurements, other discovery methods are es- 
payee np ag Apr a ge 
is a promising approach. Primary hic traps in sandstone 
are present in many facies, including fluvial, deltaic, shallow 
marine, and deeper marine. The largest sizes and greatest number 
occur in shallow-marine and shoreline environments. The distribu- 
tion of many sandstone bodies may be controlled in part by under- 
aa inconspicuous, erosional surfaces. Reconstruction 
of the paleotopography of the unconformity thus may commonly 
delineate prospective trends. The distribution of trap barriers may 
be controlled by environment. 


39598 (DOE/BC/10003—22, pp 320) Case 
Red Wash Field, Uinta Utah. Chatfield, J. May 
1981. NTIS, PC Ai8/MF AO0Ol1. File Number DE82001604. 
In Western sands project: abstracts information system. 
Discover of Red Wash Field was the direct result of a well- 
integrated geological and geophysical exploration program in the 
Uinta Basin. A subtle structural nose in the surface rocks of the 
Eocene Uinta Formation was detected by photogeologic methods. 
Subsequent field mapping confirmed the existence of this feature 
and clarified its structural m. Detailed stratigraphic 
studies indicated favorable potential for stratigraphic oil entrapment 
in sandstone lenses of the Green River Formation. Gravity studies 
supported the existence of the structural nose at depth, and a de- 
tailed seismic program confirmed the presence of the anomaly and 
outlined its extent and configuration. The very limited well control 
in the basin was integrated into the interpretation. Red Wash Field 
is recognized as a lacustrine delta formed in the Douglas Creek and 
Garden Gulch members of the Green River Formation. 


39599 (DOE/BC/10003—22, pp 324) Lower Cretaceous 
rocks of northwestern Colorado and northeastern Utah. 
Young, R.G. May 1981. NTIS, PC Ai8/MF AOl1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah consist of three distinct units - the Cedar Moun- 
tain Formation, Dakota Sandstone and Mowry Shale. Because they 
represent deposits laid down before and during the westward trans- 
gression of the Mancos sea, it is possible to recognize in them sedi- 
ments formed in various subdivisions of the floodplain, paludal, la- 
goonal-estuarine, littoral marine and neritic environments. In this 
region commercial accumulations of petroleum have been encoun- 
tered in at least 51 fields but production has been small, i 
14.6 million barrels of oil and 164.8 billion cu ft of gas. Most of this 
production has come from floodplain and paludal channel sand- 
stones of the Cedar Mountain and Dakota, but some has come from 
littoral sandstones and fractures in neritic shales. New discoveries 
await deeper exploratory tests within the Uinta, Piceance Creek 
and Sand Wash Basins. 


39600 (DOE/BC/10003—22, pp 325) Leg ee a 
tial of deeper Lewis and Mesaverde Sandstones in 
Desert, Washakie and Sand Wash Basins, W oe Col 
orado. Asquith, D.O. May 1981. NTIS, PC A1l8/MF AO1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Mesaverde Group and the overlying Lewis Shale 
record a major cycle of marine regression and transgression. These 
Upper Cretaceous strata were deposited in response to shifting 
deltas and associated patterns of marginal-marine and marine sedi- 
mentation. Various types of sandstone deposits produce gas and oil 
in numerous fields around the margins of the Red Desert, Washakie 
and Sand Wash Basins. The deeper parts of these basins are essen- 
tially unexplored because the hydrocarbons discovered so far are 
mainly gas in stratigraphic traps. Since gas is subject to artificially 
low prices, there has been little incentive to explore the deeper 
parts of these basins. 


39601 (DOE/BC/10003—22, pp 325-326) Lithofacies 
hydrocarbon cenmnaieittan te 


and related Tertiary strata of 
the western and central Uinta Basin, Utah. Fouch, T.D. May 
1981. NTIS, PC A1l8/MF A0Ol1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Strata of Tertiary age in the Uinta Basin were deposited in 
an internally drained depression. They can be divided into (1) a 
central core of organic-rich open lacustrine claystone and mud-sup- 
ported carbonate surrounded by (2) marginal lacustrine sandstone, 
claystone and mud- and grain-supported carbonate deposited in del- 
taic, interdeltaic, and lake-margin carbonate-flat environments, and 
(3) alluvial claystone, conglomerate, and sandstone units deposited 
peripheral to the lacustrine sediments. The alluvial facies is not a 
major producer of hydrocarbons. However, overbank and channel 
sandstone units are gas-bearing on the south flank of the basin and 
are bitumen-bearing on the northeast margin of the basin. Marginal 
lacustrine strata including in delta-front, overbank, and channel 
sandstone units contain the principal reservoirs for hydrocarbons in 
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the basin. Oil and gas appears to have been generated in open la- 
custrine source rock and trapped in marginal lacustrine reservoir 
units between rocks of the central open lacustrine facies and the pe- 
ripheral alluvial facies. 


39602 (DOE/BC/10003—22, pp a Structure, correla- 
tion and depositional environments of the Tertiary, Sand 
Wash and Washakie Basins. McDonald, R.E. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Although not fully penetrated in the deepest parts of the 
basins, projections suggest that Tertiary rocks reach a thickness of 
14,000 ft in the Sand Wash Basin and about 11,000 to 12,000 ft in 
the Washakie Basin. There is significant hydrocarbon production in 
shallower portions of the basins, both structurally and stratigraphi- 
cally controlled, and shows in the Tertiary rocks are numerous. It 
has been demonstrated that thick sequences of non-redbed fluviatile 
and lacustrine rocks were deposited in reducing environments that 
may provide source rock; potential reservoir rocks are plentiful and 
rapid facies changes are numerous. All the criteria for hydrocarbon 
generation and accumulation appear to be present. 


39603 (DOE/BC/10003—22, pp 326-327) Stratigraphy, 
and petroleum potential of Dakota Formation, 
northeastern Utah. Vaugh, R.L.; Picard, M.D. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
The Lower Cretaceous Dakota Formation in northeastern 
Utah is a fluvial deposit containing channel and overbank facies. 
The channel facies consists of multistoried sandstone bodies depos- 
ited as point-bars in sinuous streams and rivers. Each point-bar dis- 
plays an upward fining sequence of grain sizes and sedimentary 
structures that indicate an upward decrease in flow density. 
Through time the fluvial system changed from relatively large 
streams to smaller, more numerous streams that underwent repeated 
channel avulsions. Deposits of both stream types display a distinc- 
tive outcrop morphology. This stream system flowed across a low- 
lying coastal plain not far from the advancing shoreline of the 
Mowry sea. The lower contact of the Dakota with the Cedar 
Mountain Formation is a scoured erosional surface. The upper con- 
tact of the floodplain facies with the overlying Mowry Formation 


the contact is conformable. Deposition was probably continuous 
within the channel facies during Late Dakota and Early Mowry 
time. Oil and gas production from the Dakota Formation in north- 
eastern Utah is limited. However, there has been sufficient produc- 
tion in eastern Utah to sustain interest in the formation. 


39604 (DOE/BC/10003—22, pp 334-335) Oil and gas 
fields of the Four Corners area. Fassett, J.E. May 1981. 
NTIS, PC A18/MF AOI. File Nu Number DE82001604. 

In Western gas sands project: abstracts information system. 

ee ee cee Se 

on the oil and gas occurrences of the Four Corners Area 

3 oil and gas field papers covering portions of Arizona, Col- 

ae New Mexico and Utah. Individual field papers in- 

data on geology, discovery well, drilling and completion 

practices, reservoir, field commentary and production. A supple- 

ment to the compendium will be published in the near future that 

will include 41 field papers not previously completed and papers on 
new fields discovered since January 1, 1978. 


39605 (DOE/BC/10003—22, pp 340) Big Piney La- 
Barge Tertiary oil and gas field. Dunnewald, J.B. May 1981. 
NTIS, PC A18/MF AOL. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Big Piney LaBarge Field is located in southern Sublette 
County and northeastern Lincoln County, Wyoming, in the west- 
central part of the Green River Basin. Production is from forma- 
tions as young as Paleocene Fort Union to as old as the Triassic 
Nugget Formation. Tertiary sands have produced more than 25 
million barrels of oil and 180 Bef of gas. 
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39606 (DOE/BC/10003—22, pp 340) Stratigraphy and 
production of the Tertiary formations in the Sand Wash and 
Washakie Basins. Colson, C.T. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The subject of this paper is the stratigraphic interval be- 
tween the Tipton member of the Green River Formation and the 
Cretaceous-Tertiary unconformity. All the Tertiary production in 
the Sand Wash and Washakie basins comes from this interval. In 
general, two prerequisites are necessary for commercial Tertiary 
production in the Sand Wash and Washakie Basins. First, favorable 
structure must be present with little or no faulting. Second, an ad- 
vantageous facies must occur over the structural feature. 


39607 (DOE/BC/10003—22, pp 345) Occurrence of oil 
and gas in the Sand Wash Basin, northwest Colorado. White- 
ly, W.W. May 1981. NTIS, PC Al8/MF A0O1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

This paper reviews the stratigraphic and structural condi- 
tions affecting oil and gas accumulation in Upper Cretaceous and 
Tertiary rocks of the Sand Wash Basin. The Sand Wash Basin is an 
intermontane structural basin extending over an area of approxi- 
mately 75 townships in the northwestern part of Colorado. Substan- 
tial gas and minor oil production has been established in most of 
the Late Cretaceous and Tertiary formations in the basin. 


39608 (DOE/BC/10003—22, pp 346) Controls of oil and 
gas accumulation. Turner, D.S. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Entrapment of hydrocarbons in reservoir formations of 
northwestern Colorado can be classified within four major types of 
traps: (1) structural, (2) fault, (3) stratigraphic, (4) fracture. Combi- 
nations of these, plus the influence of hydrodynamic forces, are im- 


portant considerations in the search for oil and gas. 


39609 (DOE/BC/10003—22, pp 54) Geology of the East 
Washakie Basin. Post, J. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The east margin of the Washakie Basin in Wyoming is 
marked by high elevations and a general plateau-type relief. Every 
geologic period is represented in the area except Ordovician, Siluri- 
an and Devonian and formational thicknesses and lithologic infor- 
mation are provided from Cambrian through Tertiary. This part of 
the Washakie Basin is a broad structural terrace dipping gently and 
containing a number of folds having average widths of 18-25 miles. 
Several of these local structures are described. Hydrocarbons were 
initially discovered in 1923 and most of the described structures are 
productive. 


39610 (DOE/BC/10003—22, pp 55) Tip Top Field, Wy- 
oming. Howe, R. May 1981. NTIS, PC Al8/MF A0O1. File 
Number DE82001604 

In Western gas sands project: abstracts information system. 

The Tip Top Field of western Wyoming has two wells pro- 
ducing oil from the Nugget Sandstone of Jurassic age and several 
outlying shut-in gas wells with the potential of production from the 
Cretaceous Frontier Formation. Daily oil production amounts to 
approximately 300 barrels from a depth of 10,000 ft. Gas wells have 
an average capacity of 2,000,000 cu ft per day in the 7000-ft depth 
range (at time of writing of this paper). Oil is trapped in the upper 
fractured portion of the Nugget Sandstone on the upthrown side of 
a thrust fault. Frontier Formation gas production is localized in 
both upthrown and basin blocks on the anticlinal fold. Low pres- 
sure, high volume gas production in the Tip To Shallow and Big 
Piney gas fields is from lenticular sandstones in the Tertiary Wa- 
satch Formation. 


39611 (DOE/BC/10003—22, wh 55) Table Rock and 


southwest Table Rock gas fields. ite, V. May 1981. NTIS, 
PC A18/MF AO1. File N Number DE82001604. 
In Western gas sands project: abstracts information system. 
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Table Rock Anticline is located on the western flank of the 
Washakie Basin. It is a doubly-plunging, essentially symmetrical an- 
ticline with the axis trending northeast-southwest. Surface dips 
range to five degrees and surface structural closure is approximate- 
ly 200 ft. Faulting is not significant. The deepest well bottomed in 
Baxter Shale below 10,000 ft. The Mesaverde is found to thin from 
north to south in the area and the Lewis Shale thickens at the ex- 
pense of the Almond Formation. Gas production has been found in 
the Lewis and Mesaverde but is currently shut-in. 


39612 (DOE/BC/10003—22, pp 56) Pinedale Anticline, 
Sublette County, W vetting, Jeuhinn C- May 1981. NTIS, PC 
A18/MF AO1. File Number DE82001604. 


In a gas sands project: abstracts information system. 
The Pinedale Anticline lies on the northeast flank of the 


Green River Basin. It is a symmetrical structure approximately 45 
miles in length and six miles in width with a surface closure of 
about 1500 ft. Drilling has been completed. Drilling has not pene- 
trated the Tertiary Development of the structure and has been 
slowed by stratigraphic unknowns and the need for new drilling 
and completion techniques. 


(DOE/BC/10003—22, pp 56-57) Lower Mancos 

Shale in the northern San Juan Basin. Lamb, G. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western sands t: abstracts information s 

Continuous esope of we: Shale cover a broad caaat 
the Four Corners Region, and in northwestern New Mexico rather 
abrupt facies changes become apparent. The intertonguing of the 
Mancos and Mesaverde Sands is a classic example of sedimentary 
facies changes. Many stratigraphic subdivisions in the Mancos are 
discernible and the lithology and depositional environment of these 
are described. Correlation between a part of the Upper Cretaceous 
beds of the San Juan Basin and the standard Western Interior strati- 
graphic section is provided. 


(DOE/BC/10003—22, pp 57) Vermilion Creek 

Basin area, Sweetwater County, Wyoming, and Moffat 
County, Colorado. Gras, V. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

In Western sands project: abstracts information s 

The Vermilion Creek Bade i is a topographic depression on 
the south-eastern flank of the Rock Springs Uplift. There are six 
major surface anticlines within the basin, four of which are gas-pro- 
ductive. The Wasatch Formation is exposed, and formations 
through the Jurassic Nugget have been drilled. Production is from 
the Wasatch, Fort Union and Mesaverde. The structure, stratigra- 
phy, exploration history and production development of the basin 
are described. 


39615 (DOE/BC/ 10003—22, 76) Oil and gas of Col- 
orado: a conceptual view. L. May 1981. NTIS, 
PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The most likely depositional settings in which to find favor- 
able proximity of source, reservoir and seal facies are transgressive 
clastic sequences, regressive evaporite sequences and littoral clastic 
sequences. A theory relating time and temperature, can be used to 
calculate an approximate thermal-maturity value for potential 
source rocks in five basins in Colorado for which the depositional 
history has been established. The basins are: Piceance Creek, Para- 
dox-San Juan, Eagle-San Juan, Eagle-South Park, Denver, and 
Raton-southeast Colorado. Each basin is believed to have a mature, 
oil- or gas-producing source rock, with generation in each basin 
starting in the Cretaceous or Early Tertiary. Conclusions about 
source rock and reservoir development presented must be correlat- 
ed with other available types of thermal maturity data before this 
thermal-maturity value can be used in a predictive manner for spe- 
cific rock sequences. 


39616 re 10003—22, pp 76) Oil and gas: history 
of development and principal fields in Colorado. Donaldson, 
J.; Macmillan, L. May 1981. NTIS, PC A1l8/MF AO1. File 
Number apie 
In Western dma en ject: abstracts information system. 
ie a Onde Cale Gs ens chee eee 
the US. Following the initial discovery of oil, exploration and de- 
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velopment were slow and 60 years passed before Colorado became 
recognized as a potentially significant oil-and gas-producing strata. 
Today there are eight principal producing regions in Colorado: The 
Denver Basin (including the Canon City Embayment), the North 
Park Basin, the Paradox Basin, the Piceance Basin, the Raton Basin, 
the San Juan Basin, the Sand Wash Basin and Axial Basin Uplift, 
and southeastern Colorado which includes the Las Animas Arch 
and the Hugoton Embayment. 


39617 foe peep We 78) Reservoir charac- 
teristics of Cretaceous Sands of San J Juan Basin. Reneau, W.; 
Harris, J. May 1981. NTIS, PC A18/MF AO1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

A resume of some of the reservoir characteristics of the pro- 
ducing Cretaceous sands of the San Juan Basin is presented. The 
number of wells completed in the various productive intervals and 
the volume of hydrocarbons that have been produced thus far from 
the major gas and oil reservoirs of the basin are shown. 


39618 (DOE/BC/10003—22, Pe 80) Basic data tabula- 
tion, Tertiary and Cretaceous oil gas fields of Montana, 
North and South Dakota. Mallory, W W. Tee 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 

In Western gas sands pro: — abstracts information system. 

This report consists of tables in computer printout 
format that describe Tertiary and Cretaceous oil and gas producing 
fields in Montana and the Dakotas. Tables 1, 3, and 4 teunde when 
lations for each field location (state and county), geologic system 
and series, discovery date, year abandons, state designation oe 
producing formations, reservoir lithology, depth and thickness of 
pay, formation at total depth of well, percent porosity, permeabil- 
ity, bottom hole temperature, gas-in-place, and the isotope ratio of 
carbon 12 and 13. Table 2 provides a tabulation of 1973 production 
of natural gas and crude oil, and cumulative crude, natural gas, 
condensate, associated gas, and water production from each field. 


39619 (DOE/BC/10003—22, pp 81) Log interpretation 
conference, U.S. Saunb 8 aes te 1981. NTIS, PC 
A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This sapast © a. caeeeany 480 tae Raeguetetion caulstente 
held at the US Bureau of Mines in Bartlesville, Oklahoma on May 
14, 1974. The conference focused on resistivity, porosity determina- 
tion, wellsite analysis, field interpretation, permeability determina- 
tion, and completion services. 


39620 (DOE/BC/10003—22, pp 83) Core analysis report 
for Mobil Oil Corp. Piceance Creek Unit F31-13G Well Rio 
Blanco County, Colorado. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Cores taken in the subject well in the Mesaverde Formation 
were subjected to special analytical testing. A core gamma log was 
recorded for E-Log correlation, plug analysis was made in intervals 
requested, fluid removal was done by Dean Stark extraction, poros- 
ity determined by Boyle's law grain volume-mercury pump bulk 
volume, and horizontal air permeability on plugs was determined. 
An accompanying coregraph exhibits the surface core gamma log 
and binomially averaged core analysis data in graphical form to aid 
correlation with downhole electrical surveys. Tabular presentation 
of the measured physical properties and data averages reflecting 
zone changes are presented. 


39621 (DOE/BC/10003—22, pp 89) Some petrographic 
characteristics of siliciclastic rocks 


of sequence from Mesa- 
verde Group, North Horn Formation, and lower part of Green 
River Formation, Price River Canyon area, southwestern 
Uinta basin, Utah. Keighin, w. May 1981. NTIS, PC Al18/ 
MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Exemiastion of surface exposures of Upper Costaceons and 
Paleocene rocks in Price River Canyon indicates open and littoral- 
marine, and braided-stream, paludal, and shallow-lacus- 
trine sedimentation. Similar siliciclastic rocks serve as low-perme- 
ability and conventional reservoirs. Petrographic examination of the 
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rocks indicates that porosity, ranging from excellent to poor, ap- 
pears to be cyclic, but not strictly related to a specific depositional 
setting. The sparry calcite and dolomite/anherite may be produced 
by surface weathering. Quartz grains and other detrital fragments 
are relatively angular, suggesting proximity to source or transport 
under conditions of moderate energy. Although no evidence of per- 
vasive alteration is apparent in the rocks, subsurface samples must 
be studied to aid in a more complete evaluation of the various envi- 
ronments. 


39622 (DOE/BC/10003—22, pp 95) Occurrence of oil 
and gas in the Tertiary system, Rio Blanco Unit, Rio Blanco 
County, Colorado. Chancellor, R.E.; Barksdale, W.L.; Dole- 
zal, G. Jr. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western sands project: abstracts information system. 

The Wasatch Formation in the Rio Blanco Unit, Piceance 
Creek Basin, Colorado, contains rocks deposited in alluvial, paludal, 
lacustrine, and fluvial environments. Two intervals are recognized 
that contain variable amounts of sandstone interbedded in mudstone 
and claystone. Sandstone beds are thicker but less numerous in the 
eastern part of the unit than in the west where a net increase in 
sandstone represented by thin beds occurs. Sandstone units of lacus- 
trine origin are scattered discontinuously through the overlying 
Green River Formation. Gas and some oil are produced from sands 
in stratigraphic traps from both formations. Fractures and vuggy or 
cavernous zones in oil shale of the Green River Formation yield 
gas and high pour-point oil. Structure is unimportant in entrapment. 
The greatest potential for commercial production of hydrocarbons 
is in the lower part of the Wasatch. 


39623 (DOE/BC/10003—22, pp 135) Practical approach 
to determination of imbibition gas-water relative permeability. 
Keelan, D. May 1981. NTIS, PC Al18/MF AO0Ol. File 
Number DE82001604. 

In Western gas ject: abstracts information system. 

Laboratory data yo from flooding gas-filled sand- 
stone cores containing an irreducible wetting phase were correlated 
with absolute permeability and used to approximate gas and water- 
relative permeability at selected saturations. The data furnish rela- 
tive permeabilities at irreducible water saturation and at residual 
(trapped) gas saturation existing after waterflood. The shapes of the 
gas and water-relative permeability curves between measured end- 
points can be approximated from normalized water-oil data and im- 
bibition curves calculated from theoretical equations. This approach 
furnishes information in the absence of steady-state gas-water data 
that frequently are not available. 


39624 Boyne en 10003—22, pp 151) Depositional envi- 
ronments and correlation of the Mesaverde Formation, Wind 
River Basin, Wyoming. Shapurji, SS. May 1981. NTIS, PC 
masa a File Number DE8200 
estern sands ain information system. 
The Upper iaesat cioeeee Formation in the Wind 
River Basin is a marine, nonmarine, and transitional sequence of 
sandstones, siltstones, shales and coals. The sedimentation was char- 
acterized by pulses of regressions and transgressions resulting in in- 
tertonguing of marine and nonmarine deposits. Lenticular sand- 
stones interstratified with shales and coals make correlations and in- 
terpretations of interrelationships of the intertonguing units diffi- 
cult. This paper briefly describes the stratigraphic relationships of 
the Mesaverde Formation. The discussion includes stratigraphic 
and lithologic relationships and reconstruction of depositional envi- 
ronments as interpreted from the sedimentary structures, textures 
and compositions of rocks in selected wells. 


39628 (DOE/BC/10003—22, pp 151-152) Hunton Grose 
(Late Silurian and Early Devonian) in 


Arkoma Basin of Oklahoma. Amsden, T.W. May 1981 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report presents a tary model of Late Ordovi- 
cian to Early Mississippian strata (Welling Formation, Sylvan 
Shale, Hunton Group, Woodford Shale) in the Arkoma (McAles- 
ter) Basin of eastern Oklahoma. It describes the lithostratigraphic- 
biostratigraphic and lithofacies-biofacies relationships of these 
strata. The area covered extends from R. 4 E. east to the Oklahoma 
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border and from the eastern belt of outcrops in the Arbuckle 
Mountains to the Sylvan-hunton-Woodford outcrops of northeast- 
ern Oklahoma, and is thus based on both surface and subsurface 
data. The emphasis is on the Hunton Group, but stratigraphic infor- 
mation is provided on the Upper Ordovician Welling Formation 
and Sylvan Shale, and the Upper Devonian-Lower Mississippian 
Woodford (Chattanooga) Shale. Regional isopach and structure 
maps of the Sylvan Shale, Hunton Group, and Woodford Shale are 
included. A number of Hunton oil and gas fields occur in the west- 
ern part of the area. In the Arkoma Basin, only a few widely scat- 
tered gas fields are presently known. One of the largest is the Bo- 
nanza Gas Field of western Arkansas, which produces from Chim- 
neyhill crystalline dolomites. Other fields occur in less heavily do- 
lomitized Chimneyhill strata and may include Lower Devonian 
production. 


39626 (DOE/BC/10003—22, pp 163) Cretaceous oil and 
gas horizons of the San Juan Basin, Colorado and New 
Mexico. Reese, V.R. May 1981. NTIS, PC Al8/MF AOl1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The oil and gas horizons and stratigraphic occurrences 
within sandstones of the Cretaceous Dakota Formation, Mancos 
Shale, Mesaverde Group and Pictured Cliffs Formation are de- 
scribed. Drilling methods, field development and gas and oil pro- 
duction for the several fields developed in each formation are dis- 
cussed. Pertinent stratigraphic relationships within the Mancos 
Shale and Mesaverde Group are also examined. 


39627 (DOE/BC/10003—22, pp 169) Verde-Gallup 
Pool, San Juan County, New Mexico. Speer, W.R. May 
1981. NTIS, PC Al8/MF A01. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
The Verde-Gallup Pool is producing oil and gas from frac- 
tures within the final regressive phase of the Lower Gallup sand- 
stone-shale interval. The fracture system is related to the structural 
Hogback Monocline, and results from the response of incompetent 
beds to the abrupt compressional flexing along the monocline 
through Early Tertiary. Production has been limited primarily to 
the anticlinal bend of the monocline. The regressive nature of the 
productive zones may have some stratigraphic influence on the 
field. Field limits were undefined at the time of this article. Stratig- 
raphy and production history are discussed. Sand-oil fracturing is a 
common completion practice in the lower portion of the Gallup. 


39628 (DOE/BC/10003—22, pp 169) Bisti area, San 
Juan County, New Mexico. Devlin, F.J.; Tomkins, J.Q. May 
1981. NTIS, PC Al8/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Bisti area is in central San Juan County, New Mexico, 
on the south flank of the San Juan Basin, oil and gas production is 
from the Upper Cretaceous Gallup Sandstones and siltstones with a 
proven productive area of approximately 47,000 acres. Accumula- 
tion is found in stratigraphic traps developed on a strandline proxi- 
mate to the basinward limits of the Gallup Sandstone. The principal 
producing zone resembles a sandbar deposit in form and composi- 
tion. Transverse and probably lateral facies change from relatively 
permeable sandstone to impermeable siltstones and shales provide 
entrapment. Oil production is primarily controlled by permeability 
development in the Gallup Sandstone. Sand-oil fracture treatments 
have been necessary to establish production in most wells. 


39629 (DOE/BC/10003—22, pp 170) Gallegos-Gallup 
Field, San Juan County, New Mexico. Matheny, M.L.; 
Thomas, D.M. May 1981. NTIS, PC A18/MF Ol, File 
Number DE82001604. 

oo We ae sant pees ject: abstracts information system. 

The Gallegos-Gallup Field lies on the gently dipping south- 
west flank of the San Juan Basin with a northwest-southeast align- 
ment roughly coinciding with the structural strike of the Upper 
Cretaceous beds. The field is a stratigraphic oil field with an up-dip 
gas cap. Production is obtained primarily from fractures in silt- 
stones and shaly sandstones of the Gallup-Niobrara interval. Four 
separate zones produce in the field in various combinations, with all 
four producing in a few wells. As of 1957 a total of 15 oil wells and 
7 gas wells had been completed. 
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39630 (DOE/BC/10003—22, pp 170-171) Facies devel- 
opment of the Gallup Formation. Budd, H. May 1981. NTIS, 
PC A18/MF AO1. File Number DE82001604. 

In Western sands project: abstracts information system. 

The Gallup Formation of Upper Cretaceous age grades from 
a porous massive sandstone on the southwest flank, into a black cal- 
careous shale on the northeast side of the San Juan Basin. The sedi- 
ments that comprise the Gallup were deposited in a regressing 
marine environment. The Gallup can be divided into several dis- 
tinct facies. The deltaic facies consists of massive, porous cross- 
bedded sandstones with minor shale stringers, normally saturated 
with fresh to brackish water. Adjacent to the deltaic facies is the 
transitional facies represented by interbedded siltstones and fine- 
grained sandstones with minor quantities of shale. Structural clo- 
sure is required for oil and gas accumulation. Northeast of the tran- 
sitional facies is the epineritic facies consisting of nearshore and off- 
shore marine sediments, represented by siltstone and shales with 
local sandstone lenses. Porous lenses in this facies are partially satu- 
rated with oil and may be produced if permeability exists or can be 
created by sand- or oil-fracturing treatment. Infraneritic facies 
rocks are comprised by black, carbonaceous, calcareous, fossilifer- 
ous shales with local lenses of porous sandstone or siltstone, partial- 
ly saturated with oil or gas. The sandstone lenses in the epineritic 
and infraneritic facies of the Gallup Formation or its stratigraphic 
equivalents in the San Juan Basin act as oil and gas traps. 


39631 (DOE/BC/10003—22, pp 176) Sedimentary facies 
and correlation of the Gallup Sandstone and associated forma- 
tions, northwestern New Mexico. Molenaar, C.M. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western sands project: abstracts information system. 

The Gallup Geadnone consists of a series of northeastward 
prograding coastal barrier of delta front sandstones that grade sea- 
ward into more offshore marine mudstones of the Mancos Shale 
and intertongue landward with nonmarine coastal plain deposits 
consisting of paludal mudstones, fluvial channel sandstones and 
minor coalbeds. An almost continuous belt of outcrops of Gallup 
surrounds the San Juan Basin southwest of the pinchout edge and 
extends southward into the Zuni and Acoma Basins. The basal 
transgressive Upper Mancos Shale overlies the Gallup. Up to 300 ft 
of strata have been truncated in the northern San Juan Basin as a 
result of an unconformity at the base of this transgression. A belt 15 
to 20 miles wide in which the rate of truncation is greatest coin- 
cides with the location of the so-called Gallup oil fields which 
produce from lenticular marine sandstone bodies associated with 
the transgression. A northwesterly trending shoreline prevails for 
most of the units of the Gallup and associated formations. 


39632 (DOE/BC/10003—22, pp 178) Fluvial and eolian 
sandstone bodies in Colorado Plateau. Stokes, W.L. May 
1981. NTIS, PC A1l8/MF AO1. File Number DE82001604. 


In Western sands project: abstracts information 
The Colorado Plateau been the site of accumulation and 


preservation of nonmarine sediments since Late Paleozoic time. 
The climatic conditions have been desert-like for long periods, and 
wind-blown sand is a common sedimentary type. Much of the allu- 
vial material was carried only relatively short distances and can be 
related to nearby source areas. Extensive eolian deposits occur in 
the Permian, Triassic, and Jurassic Systems. These are mainly inter- 
preted as superposed dune fields. In many instances the edges of 
the formations are abrupt, and comparison with modern sharply de- 
fined dune areas is obvious. Tangential cross-bedding with occa- 
sional contorted masses characterized these deposits. Apparently 
the source of most of the sand lay to the north and northwest. Flu- 
vial deposits are common above the Pennsylvanian. The hydrocar- 
bon possibilities of these beds are receiving increased attention. 


39633 (DOE/BC/10003—22, pp 178-179) Characteris- 
tics of sandstone reservoirs in United States. Curtis, B.F. 
May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 


In Western gas abstracts information system. 
fasted take at TO cose oir sandstones in various 


andes tl a neenenaiianine mamas 
petroleum geologists. The study shows that 68% of the sandstones 
are of Tertiary age, although each geologic age from Cambrian to 
Pleistocene, inclusive, is represented. Most of the sandstones are re- 
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stricted in physical dimensions; they commonly cover less than 100 
square miles of areal extent, and have an average thickness of about 
39 ft. The factors which control petroleum accumulation in the 
sandstones more commonly result from the structural configuration 
(56% reservoirs) than from stratigraphic conditions (10%) or from 
combinations of structural and stratigraphic features (34%), and it is 
found that the thicker sandstones tend to be broader and better res- 
ervoirs than their relative thickness, alone, would suggest. A closer 
analysis of the sandstones involved in stratigraphic type accumula- 
tion shows that 61% of them were deposited under shoreline or 
nearshore conditions. It is found that 54% of all the reservoir sand- 
stones studies contain mainly oil, 27% contain gas, and the remain- 
der carry substantial amounts of both oil and gas. 


39634 (DOE/BC/10003—22, ie 198) Northern Great 
Plains province review. Newman, H.E. May 1981. NTIS, PC 
A18/MF AO1. File Number DE82001604. 

es ee abstracts information system. 

The report outlines the Upper Cretaceous low-permeability 
biogenic gas formations of the Northern Great Plains of the eastern 
half of Montana, northeast corner of Wyoming and North and 
South Dakota. The Province has an area of approximately 225,000 
square miles in the US and extends northward into Canada. The 
primary objectives of the report are to present a general overview 
of the stratigraphy, structure and the gas potential of the area. The 
gas resource potential is significant but can only be surmised at this 
time. This study will provide a start toward determining reliable 
gas-in-place figures by relating stratigraphic units in producing 
fields to non-commercial areas. 


39635 (DOE/BC/10003—22, pp 
020200;030200;011000;050100;) 211. Peterson, J.A.; LeLeit, 
A.J.; Spencer, C.W.; Ullrich, R.A. May 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The San Juan Basin contains up to 15,000 ft of sedimentary 
rocks ranging in age from Cambrian to Recent. The earliest devel- 
opment of the area as a sedimentary basin or trough apparently 
took place in Pennsylvanian time, and the basin was maintained, 
with changing rates of subsidence and filling, through the remain- 
der of geologic time. During the Early Paleozoic, sedimentation 
was dominated by marine transgressions across the northwestern 
flank of the regional Transcontinental Arch. The Late Paleozoic 
history was strongly influenced by tectonism related to develop- 
ment of the Ancestral Rocky Mountains Uplifts and associated 
downwarping. The Early Mesozoic is characterized by fluvial and 
eolian environments, interrupted periodically by thin marine 
transgressive deposits of nearshore redbeds. The final Mesozoic 
event was the widespread Late Cretaceous marine transgression 
which deposited a thick cyclic sequence of marine gray shale and 
sandstone, with interbedded coal. Late Tertiary regional uplift and 
resulting volcanism were accompanied by a regional dissection of 
the area by stream systems that evolved into the present drainage 
pattern of superposed streams. The sedimentary history is directly 
related to the occurrence of economic deposits in the basin. Major 
reserves of petroleum and gas are in Cretaceous and Pennsylvanian 
rocks, coal in Cretaceous, and uranium in Jurassic and Cretaceous. 


39636 (DOE/BC/10003—22, pp 212) ee of 
ee Rocky M 

the Americas. Blackstone, D.L. Jr. May 1981. NTIS. | PC 
A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Hydrocarbons in commercial quantities are produced from 
rocks ranging in age from Cambrian to Eocene, and from many dif- 
ferent types of traps. The geologic environment which led to the 
origin and entrapment has been influenced by structural history, by 
climatic factors resulting from crustal movement, and by evolution 
of organisms. Some extant mountain ranges and intermontane basins 
began to evolve in middle Precambrian time. Intermittent vertical 
oscillation of the foreland contemporaneous with the dominant sub- 
sidence of the trough in western Wyoming and southeastern Idaho 
characterized the events of Paleozoic time up to Pennsylvanian. A 
northwest-trending structural grain related to the Ancestral Rockies 
evolved in Pennsylvanian time. Major structural relief developed in 
central and northern Montana along the Sweetgrass and Big Snowy 
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Arches before Late Jurassic time, and gave rise to conditions con- 
ducive to hydrocarbon accumulations in stratigraphic-type traps. 
Major deformation of the Central Rocky Mountain province result- 
ed from a series of episodes initiated in the Cordilleran trough 
during middle Cretaceous time and continuing to a climax in eatly 
Eocene time. Intermontane basins were filled with rocks of local 
derivation of both continental and lacustrine character at least 
18,000 ft thick. 


39637 (DOE/BC/10003—22, pp 213) Geology and oc- 
currence of oil and gas, Wamsutter Arch, Wyoming. Ritzma, 
H.R. May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The Wamsutter Arch is a as defined, positive structural 
element of southwestern Wyoming. The arch plunges eastward 
from the northeast bulge of the Rock Springs Uplift toward the 
Rawlins Uplift and Sierra Madre Uplift, but does not definitely join 
either of these latter structural elements. The stronger south flank 
of the arch dips into the Washakie segment of the Green River 
Basin. The north flank fades gradually into the Great Divide seg- 
ment of the Green River Basin. Gas and oil have been found in the 
Mesaverde Group, mostly in sandstones in the Almond Formation. 
To a lesser extent production has been obtained from sandstones 
within the Lewis Shale and from the Ericson Sandstone. There is 
also minor production indicated from sand lenses in the Hiawatha 
Member of the Wasatch. Tertiary gas was discovered at Table 
Rock Anticline in 1946, with deeper Lewis and Mesaverde discov- 
eries in 1954. Discovery of major gas reserves at Desert Springs in 
1958 triggered rapid expansion of exploratory and development 
drilling. Except for Table Rock, all fields discovered to date are 
stratigraphic traps with minor structural complexities. The oil and 


gas is found in closed sandstone bodies formed as offshore bars in- 


the shallow Lewis and Almond seas. The Wamsutter Arch is a 
young upward (possibly Pliocene) superimposed across older Terti- 
ary and Late Cretaceous structural trends. The older structural pat- 
terns are imperfectly known. 


39638 (DOE/BC/10003—22, pp 213-214) Relationship 
of latest Cretaceous and Tertiary deposition and deformation 
to oil and gas in Wyoming. Love, J.D.; McGrew, P.O.; 
Thomas, H.D. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 


In Western gas sands project: abstracts information s 
Oil or gas have been discovered in Paleocene and e 


rocks in the Green River, Washakie, and Wind River Basins. The 
source of most of this oil and gas is believed to be sediments depos- 
ited under lacustrine conditions during Paleocene time and again 
during Eocene time. Oil and gas production from nonmarine beds 
of latest Cretaceous age is a recent development. The diastrophic 
and depositional history from latest Cretaceous through Tertiary 
time has significant bearing on essentially all Wyoming oil and gas 
fields. The Laramide orogeny began with gentle folding in latest 
Cretaceous time, reached a climax of intense folding and thrust 
faulting in earliest Eocene time and was essentially completed by 
latest Eocene time. Conventional Wyoming oil and gas fields are 
those related to structural traps formed during this orogeny. The 
Green River, Wind River, and Hanna Basins were sites of deposi- 
tion of more than 20,000 ft of latest Cretaceous, Paleocene, and 
Eocene strata. Oligocene, Miocene, and Pliocene beds were depos- 
ited across the now completely filled basins and high onto the 
flanks of partly buried mountains. 


(DOE/BC/10003—22, pp 215) Subsurface stratig- 
caphy of the Wasetch Formation ot the Uae Basie’ Utat. 
Murany, E.E. May 1981. NTIS, PC A1l8/MF AOl1. File 
Number saraecpeeeiell 

In Western Pa t: abstracts information system. 

The Wasatc famine 2 ar the Unita Basin has gradational 
boundaries. The upper portion of the formation is equivalent in 
time to, and interfingers with, the black shale facies of the Green 
River Formation. The lower portion of the Wasatch interfingers 
with the North Horn and Tuscher Formations. The Wasatch For- 
mation is considered to be an accumulation of continental fluvatile 
sediments approaching 3000 ft in the central portion of the basin. 
All of the lacusterine ostracodal, and oolitic limestones near the top 
of the Wasatch Formation are excluded and placed into the black 


ERA-11/18 / 5406 


shale facies of the Green River Formation. The dominant lithology 
of the Wasatch is red-brown shale and fine-grained subgraywacke 
sandstone. Great lateral variations in lithology cause difficulties in 
correlation between individual wells. The Peters Point Anticline 
and Axial Anticline trend northwest and are the largest anticlines in 
the Uinta Basin. Normal faults of the Uinta Basin trend to the 
northwest and strike parallel to the strike of the anticlinal folds. 
The faults are vertical or nearly so. The oil and gas in the Wasatch 
is thought to be indigenous. Gas is presently being produced in 
commercial quantities from the Wasatch Formation in the Chapita 
Wells, Ute-Trail, Rock House, Island, and Uinta Units. 


39640 (DOE/BC/10003—22, pp 223-224) Geology and 
fuel resources of the Green River Formation, southeastern 


-Uinta Basin, Utah and Colorado, Cashion, W.B. May 1981. 


NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The area constitutes about 2300 square miles in northeastern 
Utah and northwestern Colorado. Bedrock exposed is of fluvial and 
lacustrine origin and of Eocene and Oligocene age. The Wasatch 
Formation interfingers with and is overlain by the Green River 
Formation, also of Eocene age. The Green River Formation has 
been divided, in ascending order, into the Douglas Creek, Garden 
Gulch, Parachute Creek, and Evacuation Creek Members. The 
Green River Formation is overlain by and interfingers with the 
Uinta Formation of Eocene age. The Uinta Formation is composed 
of massive sandstone and arenaceous shale deposited mainly in a 
fluvial environment. The Uinta is overlain by the red and gray flu- 
vial sandstones and shales of the Duchesne River Formation of 
Eocene or Oligocene age. Hydrocarbons, in various forms, are 
abundant in the area. Oil shale in the Mahogany Zone and adjacent 
beds that yields an average of 15 gals of oil per ton from a continu- 
ous sequence 15 ft or more thick contains an estimated 53 billion 
barrels of oil. The original reserves of gilsonite in the area are esti- 
mated to be about 27 million tons. Oil and gas are produced from 
Jurassic, Cretaceous, and Tertiary rocks. In the southern part of the 
area, the Douglas Creek Member contains sandstones that are im- 
pregnated with bitumen. 


39641 (DOE/BC/10003—22, pp 226) Petrographic crite- 
ria for recognition of lacustrine and fluvial sandstone, P. R. 
Spring oil-impregnated sandstone area, southeast Uinta Basin, 
Utah. Picard, M.D. May 1981. NTIS, PC A1l8/MF AO0Ol1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Reserve estimates indicate about 3.7 billion barrels of oil in 
place in the P.R. Spring area, most of which is in lacustrine Sand- 
stone of the Garden Gulch and Parachute Creek members of the 
Green River Formation (Eocene). Fluvial sandstone bodies in the 
Wasatch Formation produce gas in the south and southeast Uinta 
Basin, Utah. Elsewhere in the Uinta Basin, however, free oil and 
oil-impregnated sandstone bodies are dominantly in lacustrine facies 
of the Green River Formation. The petrography of lacustrine and 
fluvial sandstone of the Upper Wasatch Formation and the Lower 
Green River Formation in the P. R. Spring area, southeast Uinta 
Basin is presented. Eighty-five percent of the lacustrine and fluvial 
sandstone is arkose. Detrital grains of these sandstones suggest het- 
erogeneous sources. The lacustrine sandstone is mineralogically and 
texturally more mature than is the fluvial sandstone. 


39642 (DOE/BC/10003—22, pp 226-227) Sedimentology 
lacustrine 


of oil-impregnated, and fluvial sandstone, P.R. 
Spring area, southeast Uinta Basin, Utah. Picard, M.D.; 
High, L.R. Jr. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Oil-impregnated intervals, up to 75 ft thick within a strati- 
graphic interval of about 250 ft in the Garden Gulch and Parachute 
Creek Members of the Green River Formation, are exposed in beds 
that dip gently northward in the P. R. Spring area. Reserve esti- 
mates indicate that there may be about 3.7 billion barrels of oil in 
place. Paleocurrent measurements from cross-stratification and 
ripple marks are related to paleoslope, orientation of shorelines and 
sandstone-body trends in the lacustrine and fluvial setting of the 
Upper Wasatch Formation and the Lower Green River Formation. 
A total of 308 paleocurrent measurements was made at 13 localities 
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in the P. R. Spring area: 123 from sandstone beds of fluvial origin 
and 185 from lacustrine sandstone bodies. The paleocurrent patterns 
of fluvial and lacustrine sandstone are both unimodal. The two en- 
vironments can be differentiated, however, on the basis of paleocur- 
rent orientations. The fluvial current flowed northward, the lacus- 
trine currents were southerly. 


39643 (DOE/BC/10003—22, pp 236) Cretaceous-Terti- 
ary boundary, San Juan Basin, New Mexico and Colorado. 
Fassette, J.E. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Cretaceous-Tertiary boundary in the San Juan Basin, 
New Mexico and Colorado, has been variously placed at the base 
at the top, and somewhere within the Ojo Alamo Sandstone. New 
evidence bearing on the location of this boundary includes palyno- 
logic analyses and vertebrate paleontology. The Cretaceous-Terti- 
ary boundary, as determined earlier from palynologic criteria, is 
below the base of the Ojo Alamo Sandstone in the uppermost part 
of the underlying Kirtland Shale. New evidence tends to confirm 
that boundary location. Other new data based on vertebrate re- 
mains indicate that the boundary is within the Ojo Alamo Sand- 
stone. 


39644 (DOE/BC/10003—22, pp 241) Regional geophysi- 
cal investigations in central Colorado Plateau. Case, J.E.; 
Joesting, H.R. May 1981. NTIS, PC A18/MF AOi. File 
anbar DE82001604. 

In Western gas sands project: abstracts information system. 

Gravity and aeromagnetic surveys covering about 15,000 
square miles in the central Colorado Plateau in Utah, Colorado, Ar- 
izona, and New Mexico were conducted to assist in determining the 
regional subsurface geology as it may relate to uranium, oil, and 
potash exploration. The dominant gravity anomalies are conspicu- 
ous gravity lows over the salt anticlines. Both broad regional highs, 
which occur over the monoclinal uplifts where denser rocks are 
close to the surface, and regional lows, which occur over the basin 
and platform areas, are caused by lateral density contrasts related to 
structural relief. Most of the magnetic anomalies arise from con- 
trasts in magnetization of the Precambrian basement. 


39645 (DOE/BC/10003—22, pp 241-242) Evaluation of 
the Madison Limestone in the Williston Basin from well logs 
and cores. White, E.J.; Marchant, L.C. May 1981. NTIS, 
PC A18/MF AO1. File ‘Number DE82001604. 

In Western gas sands project: abstracts information system. 

Data from oil well logs and core analyses were used to 
quantitatively evaluate formation porosity and water saturation of 
heterogeneous carbonates and to study the pore geometry and per- 
formance characteristics of cores. Logs and cores from the Madison 
Limestone from 233 wells in the Williston basin were used in the 
investigation. A comparison of log and core analyses shows that 
log porosities are consistently larger than core porosities, and the 
differences are correlatable with core porosity ranges. Water satu- 
rations from logs are usually smaller than the corresponding core 
saturations by summation of fluids, but the difference is attributable 
to mud filtrate invasion into the cores during drilling. Petrophysical 
studies show that the low permeabilities and high residual water 
saturations in these reservoir rocks are due to their fine crystalline 
texture and complex pore geometry. It is concluded that both log 
and core analyses must be used for reliable evaluation of these car- 
bonates. 


39646 (DOE/BC/10003—22, pp 244) Tight reser- 
voir, unconventional gas sources, May 1981. NTIS, PC A18/ 
MF A01. File Weaier: 1DE82001604 

In Western gas sands —— abstracts information system. 

This report discusses geology, exploration performance, 
gas potential, and maximum recoverable gas and production area of 
eleven basins: Northern Great Plains/Williston, Great Green River, 
Wind River, Uinta, Piceance Creek, Denver, San Juan, Val Verde- 
Ozoma and Sonora and Cotton Valley Basins as well as Edwards 
Lime Trend. In addition, each sub basin within the basin has a 
series of specific tables: geological data summary, well production 
summary - base case, well production summary - advanced case, 
production well requirements, investment and operating expenses, 


economic summary - base case and economic summary - advanced 
case. 


39647 (DOE/BC/10003—22, pp 251) Paleozoic Forma- 
tions in the Wind River Basin Wyoming. Keefer, W.R.; Van- 
Lieu, J.A. May 1981. NTIS, PC A1l8/MF AOl1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Wind River Basin, occupying an area of 8500 square 
miles in central Wyoming, is an extensive structural depression 
bounded on the south by the Granite Mountains, on the west by 
the Wind River Range, on the north by the Washakie Range and 
Owl Creek and Bighorn Mountains, and on the east by the Casper 
Arch. These features were formed during Laramide deformation in 
Late Cretaceous and Early Tertiary times. Rocks representing all 
the Paleozoic systems, except possibly the Silurian, were deposited 
across the present site of the Wind River Basin during repeated 
transgressions and regressions of epicontinental seas. Paleozoic for- 
mations in the Wind River Basin include the Flathead Sandstone, 
the Gros Ventre Formation, and the Gallatin Limestone of Cambri- 
an age; the Bighorn Dolomite of Ordovician age; the Darby For- 
mation of Devonian and earliest Mississippian age, the Amsden 
Formation and the Tensleep Sandstone of Pennsylvanian age; the 
Park City Formation and its equivalents of Permian age; and the 
Goose Egg Formation of Permian and Triassic age. The Park City 
Formation and Tensleep Sandstone are among the most important 
oil and gas reservoirs in the Wind River Basin. Much of the pro- 
duction has been from anticlinal traps along the basin margins, but 
conditions favoring stratigraphic entrapment also exist. 


39648 (DOE/BC/10003—22, pp 252) Anatomy of strati- 
graphic trap, Bisti Field, New Mexico . F.F. Jr. May 
1981. NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Bisti Field of the San Juan Basin is an example of a bar 
type stratigraphic trap in the Gallup Sandstone of Late Cretaceous 
age. The various sedimentary facies are defined and described to- 
gether with petrographic criteria for recognizing each facies. 


39649 (DOE/BC/ eae pp 252) Point-bar ——_ of 
Fall River Sandstone northeastern Wyoming. 
Berg, R.R. May 1981. "NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Proved oil reserves of more than 40 million bbl have been 
found in the Lower Cretaceous Fall River Sandstone on the north- 
east flank of the Powder River Basin. Most of the oil is in strati- 
graphic traps. On the basis of thickness of permeable sandstone, a 
pattern is present which is remarkably similar to that of point-bar, 
shale, and channel deposits of recent stream-meander belts. Recog- 
nition of these distinct facies will aid in exploration for new fields, 
in development drilling within fields, and in planning for secondary 
recovery projects. 


(DOE/BC/10003—22, pp 252-253) a 
Strike-Valley Sandstone northwestern 
Mexico. McCubbin, D.G. May 1981. NTIS, PC AI8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Cretaceous Gallup oil fields in the San Juan Basin, north- 
western New Mexico, are stratigraphically controlled in marine 
strike-valley sandstone deposited during a transgression over the 
pre-Niobrara erosion surface. The paleontopography of the erosion 
surface consisted of northwest-trending cuesta-like ridges and inter- 
vening valleys. The paleotopography was controlled largely by the 
paleogeology at the time of transgression. Individual sandstone 
bodies are elongate parallel with the ridges and valleys on the ero- 
sion surface and with the direction of sand transport. They thin 
abruptly by onlap against the erosion surface and more gradually in 
the opposite direction largely by facies change to shale. Pre-uncon- 
formity shale and sandstone provide part of the barrier to updip mi- 
gration of oil and gas accumulations. The paleotopography and pa- 
leogeology are important in evaluating potential stratigraphic traps 
and in predicting the geometry of the reservoirs. 
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39651 (DOE/BC/10003—22, pp 256) Core descriptions, 
photographs, and core x-ray analyses of portions of the Upper 
Cretaceous Mesaverde Group, Washakie Basin, Wyoming. 
Tyler, T.F. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Eleven cores from eleven wells from the Upper Cretaceous 
Mesaverde Group in the Washakie Basin, Wyoming were de- 
scribed, photographed, and sampled at the US Geological Survey 
core library, Denver, Colorado. Core-analysis data and bulk-sample 
x-ray data are included to supplement the core descriptions. Core 
analysis data include permeability, porosity and residual saturation 
of oil and total water. Operator, well locations, well designation, 
production data, and API identification are given for each of the 
described core intervals. 


39652 (DOE/BC/10003—22, pp 256) Geology of the 
Glenwood Springs quadrangle and vicinity, northwestern Col- 
orado, Bass, N.W.; Northrop, S.A. May 1981. NTIS, PC 
A18/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
The Glenwood Springs quadrangle and vicinity covers an 
area of about 900 square miles in northwestern Colorado. The 
mapped area includes much of the White River Uplift where rocks 
ranging in age from Precambrian to Quaternary are exposed. These 
sedimentary rocks and lava flow have a total thickness of 
about 24,800 ft. The uplift is characterized by many reverse and 
tension faults, many of which trend slightly north of west at about 
right angles to the trend of reverse faults elsewhere in the state. 
Several thick beds of bituminous coal, which occur in the Mesa- 
verde Group of Late Cretaceous age, crop out in the southwestern 
part of the age. Several formations which crop out in the area con- 
tain beds that are prospectivley valuable as reservoirs for oil and 
gas outside the area. 


39653 (DOE/BC/10003—22, pp 266) Detailed strati- 
graphic control through dip computations. Gilbreath, J.A.; 
Maricelli, J.J. May 1981. NTIS, PC A18/MF AO1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Dip interpretation techniques utilize high-density computa- 
tions to define depositional and structural features. The definition of 
stratigraphic patterns is accomplished in both shallow and deep for- 
mations. The method is of increased importance in the deeper prov- 
inces, where seismograph techniques lack resolution. Faults may be 
recognized and defined, both as to direction of dip and to strike. 
Characteristic dip patterns delineate channels, bars, and unconfor- 
mities. Definition of complex channeling has provided the neces- 
sary control for more efficient development of some deep south 
Louisiana fields. Patterns of deltaic depositions, with definition of 
foreset beds, are also apparent from dip computation results. Reef 
structures can be located and defined by interpretation of dips re- 
sulting from deposition on the irregular reef surface, from talus 
slopes, and from differentially compacted formations. In several in- 
stances, the presence of shale diapirs has been confirmed. Machine 
computations of dipmeter surveys, with dips computed as frequent- 
ly as one per foot in hole, are particularly suited to these problems. 


tion and the Rockies: the greater 
Green River Basin and environs. Durkee, E.F. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 


In Western gas sands project: abstracts information system. 

The Greater Green River Basin and the contiguous area of 
the Wyoming overthrust belt afford a variety of oil and gas reser- 
voirs in structural and stratigraphic traps. It is possible that this 
region has more than 8 billion barrels of recoverable oil and up to 
45 trillion cu ft of producible gas left. The region is still under-ex- 
plored relative to other Rocky Mountain areas, and the possibilities 
of deep prospects and discoveries are excellent. There are many 
known structures that have yet to be tested below the Cretaceous 
Mesaverde. Also, there are literally scores of shallow- to medium- 
depth Cretaceous stratigraphic traps to explore. 


39654 (DOE/BC/10003—22, pp 268) Energy explora- 
expectations deep within 
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39655 (DOE/BC/10003—22, pp 269) Depositional envi- 
ronments and diagenesis of the Nugget Sandstone: south-cen- 
tral Wyoming, northeast Utah and northwest Colorado. 
Knapp, R.R. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Recent oil and gas discoveries in southwest Wyoming and 
northeast Utah have created considerable interest in the Nugget 
Sandstone. Successful exploration efforts require an accurate 
knowledge of several formation parameters, including depositional 
environment and diagenetic history. Information presented in this 
paper includes a study of the various types of cements in the 
Nugget and their chronology. Depositional environment is also dis- 
cussed, along with its possible effect on diagenesis. 
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REFER ALSO TO CITATION(S) 39604, 39605, 39606, 39610, 39618, 39646, 
39758, 39759, 39764, 39784, 39785, 39814, 39816, 39845, 39862, 39869, 39872, 
39881, 39901, 41898, 41899 


39656 (CONF-8408191—Pt.5, pp R2 1-21) Improved re- 
covery from thin oil sands. 3. Pt. Balder field. Zagar, J.J. 
1984. NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86752311. 

From Offshore Northern Seas conference; Stavanger, 
—— (21 Aug 1984). 

alder is an undeveloped, marginal North Sea oil field. Hy- 

seiaan are contained within geometrically complex, thin oil 
sands. A substantial percentage of the reserves remain unproven 
after drilling 17 exploration and appraisal wells. Development will 
most likely require a large number of highly deviated wells with 
gravel pack completions. Both water injection and gas lift will be 
needed from the start of production to maintain rates. Recently, 
reservoir geometry definition has been improved with enhanced 
processing of seismic data. Consequently, a new reservoir simula- 
tion study has been initiated and additional appraisal wells are being 
considered. Also, a study to reasses the economics and technical vi- 
ability of development is under way. These thin oil sands present 
not one but many challenges which must be answered through the 
innovative use of proven technology combined with new technolo- 
gy. 


39657 (DOE/BC/10003—22, pp 333-334) Determination 
of direction and length of hydraulically induced fractures in 
petroleum reservoirs: a field experiment. Shuck, L.Z. May 
1981. NTIS, PC Al8/MF AOl1. File Number DE82001604. 

In Western gas sands pec abstracts information system. 

Hydraulic fracturing of sandstone formations to enhance re- 
covery is still being done today (1974) without any means of deter- 
mining the actual types, lengths, or directions of fractures induced 
away from the wellbore. The mechanics of hydraulic fracturing 
process affecting the acoustic mapping of fractures, the associated 
crack and wave propagation phenomena, monitoring system re- 
quirements, an example of a monitoring system used, and field ex- 
periments conducted to data by the Morgantown Energy Research 
Center, US Bureau of Mines are presented. Preliminary analysis of 
the data indicates that the fractures propagate indiscreet phases or 
arc lengths during which sufficient acoustic emissions occur to 
allow the fractures to be mapped and that the best bandwith for 
monitoring the acoustic emission may be the 80 to 500 Hz range. 


39658 (DOE/BC/10003—22, pp 334) Stratigraphy and 
oil and gas production of northwest New Mexico. Fassett, 
J.E.; Arnold, E.C.; Hill, J.M.; Hatton, K.S.; Martinez, L.B.; 
Donaldson, D.A. May 1981. NTIS, PC A18/MF A01. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

This paper summarizes the stratigraphy of the hydrocarbon- 
producing rocks of northwestern New Mexico and includes a dis- 
cussion of the production from each of the rock units. In addition, 
the most significant, recent stratigraphic references for each of the 
producing units are listed and discussed. Tables give cumulative oil, 
dry-gas, casinghead-gas, and condensate production for all of the 
fields in northwestern New Mexico as of January 1, 1978. These 
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tables also give the number of wells producing as of that date and 
the total cumulative production by stratigraphic unit. Other tables 
list the total number of completions plus new, plugged and aban- 
doned wells; temporarily abandoned wells in 1977; and the 1977 oil 
well completions by pool and formation. A list of new pools estab- 
lished in 1978 is also included. 


39659 (DOE/BC/10003—22, pp 69) Use of bottom hole 
pressure analysis in optimizing frac design-Anadarko Basin of 
western Oklahoma, Lent, J. Jr.; Nickell, R. Jr.; Davis, W. 
Jr.; Allam, A. May 1981. NTIS, PC A18/MF AOl1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

For several years, fracture designs for the deep Morrow in 
the Anadarko Basin were made using assumptions of the formation 
parameters: permeability, bottom hole pressure, and fracture con- 
ductivity. Recent pressure transient analyses have shown that these 
assumptions in some cases were incorrect for permeability and 
bottom hole pressure. In addition, laboratory testing with sintered 
bauxite proppants has produced a means of achieving sufficient 
fracture conductivity to sustain production increases obtained with 
successful fracture stimulation. It is asserted that bottom pressure 
testing and transient analyses have taken many assumptions out of 
fracture design, thereby reducing required treatment volumes, and 
consequently, stimulation costs. 


39660 (DOE/BC/10003—-22, pp 69-70) Production of 
crude oil and gas, southwestern W: and northwestern 
Colorado, by years. May 1981. NTIS, PC A1l8/MF AOl. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A summary of oil and gas production in southwestern Wyo- 
ming and northwestern Colorado from 1912 to 1954 is presented. 
Data are organized according to field. Field discovery date and 
number of productive wells are cited. Gas production data are pro- 
vided for 1954 and as cumulative production through 1954. Data on 
shut-in fields in Wyoming and Colorado are also provided. 


39661 ie 10003—22, pp 78) Final core analysis 
results for Joseph J.C. Paine Midlands Federal No. 1-0296 
Wildcat, Valley County, Montana. May 1981. NTIS, PC 
A18/MF AOl1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report is a computerized final core analysis for the 
Joseph J.C. Paine Midlands Federal np. 1-0296 Well in Valley 
County, Montana. For each sample number the specifications given 
include: depth, horizontal and vertical permeability to air, porosity, 
oil and water fluid saturations, and a general core description. 


39662 (DOE/BC/10003—22, pp 114) Full-scale labora- 
tory drilling tests on sandstone and dolomite - final report. 
May 1981. NTIS, PC Al8/MF AO0Ol. File Number 
DE82001604. 


In Western — abstracts information system. 

Full-scale ig experiments were performed 
under simulated aname conditions to determine the effect of 
various drilling parameters on penetration rate. The two rock types, 
typical of deep oil and gas reservoirs, used for the tests were 
Colton Sandstone and Bonne Terra Dolomite. Drilling was done 
with standard rotary insert bits and water-base mud. The results 
showed the penetration rate to be strongly dependent on bit 
weight, rotary speed, mud pressure and weakly dependent on mud 
flow rate. 


39663 (DOE/BC/10003—22, pp 136) Combined analysis 
performance and buildup 


of post fracturing pressure data for 
evaluating an MHF Gas Well. Bostic J.; Agarwal, R.; 
Carter, R. May 1981. NTIS, PC Al8/MF AOl. File 
Number DE82001604. 

In Western gas nie gene abstracts information system. 

This paper concerns field experiments to define the areal 
extent orientation and thickness of an artificial fracture in the Saco- 
tosa Field, Maverick Co., Texas. The well was fractured by a sand- 
oil treatment and perforated with six shots in a single plane. Four- 
teen test wells were drilled around the fractured well. Drill-stem 
tests, Micro and Sonic Logs, and coring and sampling of formation 


cuttings were used to determine the presence of the fracture in 
these test holes. Lithology was studied before and after the fractur- 
ing. 


39664 (DOE/BC/10003—22, pp 136-137) Horizontal 
fracture design based on propped fracture area. Wahl, H. 
May 1981. NTIS, PC Al8/MF AO0l. File Number 
DE82001604. 


In Western gas sands project: abstracts information system. 

Present fracture design procedures (1965) are based on the 
total fracture area created. A method to distinguish between total 
area and the propped or effective fracture area has not been previ- 
ously available. This paper presents a solution to this problem, ap- 
plicable to horizontal fractures. The difference between effective 
fracture area and total area is demonstrated in example calculations. 
This work is based on experimentally determined transport efficien- 
cies of solids in sand-liquid slurries. Newtonian and non-Newtonian 
systems are considered. 


39665 (DOE/BC/10003—22, pp 146) Successful stimula- 
tion in the Rocky Mountain area using a new acid base-gel 
Coulter, G.; L.; Klebenow, D. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
This paper concerns hydraulic fracturing of sandstone for- 
mations using a low concentration of hydrochloric acid as the base 
fluid. This fluid is used in these formations due to its superior fluid- 
rock compatibility characteristics. However, due to the rapid deg- 
radation of most gelling agents with hydrochloric acid, it has been 
difficult to place large quantities of propping agents. A new gel 
system has been developed with imparts greater viscosity and a 
more stable gel than previously available to the industry. This new 
gel system utilizes a low residue polymer, cross-linked with a 
unique cross-linear, in the presence of 3 to 5% HCl. The tempera- 
ture stability and rheological properties of this gel are presented in 
the paper. A large number of treatments have been carried out with 
this gel system in various formations. This paper concerns the treat- 
ments conducted in the Teapot formation in Wyoming. 


39666 Loci ay Lov rng pp 153) Professional 
design imperative in fracturing. Warembourg, P. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Successful fracturing treatments in deep 14,000-20,000 + ft 
low-permeability reservoirs require professionally designed deeply 
penetrating highly conductive flow channels. Basic requirements 
for fracturing treatments include: an understanding of in-situ physi- 
cal and chemical properties of the reservoir; compatibility of frac- 
turing fluids with the reservoir rock and fluids which are capable 
of creating deeply penetrating fracture at BHT up to 400°F; prop- 
ping agents and prop-transport technology to provide high conduc- 
tivity fractures; and the necessary specialized equipment, design 
technology and personnel to achieve immediate and future goals 
safely. 


39667 (DOE/BC/10003—22, pp meg Lown Bam f of 
the relationship between the productivity of Basin gas 
wells and proximity to lineaments. eee C.R. May 
1981. NTIS, PC A1l8/MF A0Ol1. File Number 1E82001604. 

In Western gas sands project: abstracts information system. 

Gas productivity indicator data and long-term gas produc- 
tion data for Uinta Basin wells were plotted as a function of dis- 
tance from major lineaments determined from satellite imagery as 
well as from gilsonite vein lineaments. It appears that, on the aver- 
age, better production was obtained from both Wasatch and Wa- 
satch/Mesaverde wells located near these lineaments with unspeci- 
fied orientations. The effect of lineament orientation, if any, is not 
clear. 


39668 (DOE/BC/10003—22, pp 158) Use of high- 
strength ceramic beads for propping hydraulic fractures. 
Sarda, J.P. May 1981. NTIS, PC Al8/MF AOl. File 
Number DE82001604. 
In Western gas sands project: abstracts information system. 
A new proppant made of zirconium oxide 
beads has been developed in Europe. The ceramic proppant is com- 
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posed of 2/3 crystalline zirconium and 1/3 amorphous silica and is 
competitive with bauxite for hydraulic fracturing in deep wells. 
Good conductivity rates were obtained. The ceramic beads were 
used in several deep wells since 1976 with encouraging results. 


39669 (DOE/BC/ ee 2a, pp 172) Dynamic experi- 
ments on cross-linked fracturing fluids. 
a apy Baas RE Williams, D. May 1981. 
NTIS, A18/MF A01. File Number DE82001604. 

In Western sands project: abstracts information system. 

This paper di a study of sand fall characteristics of 
cross-linked water-based fracturing fluids using a concentric cylin- 
der transparent tester with thinner cylinder rotating and outer cyl- 
inder stationary. Fracturing fluids containing proppants were cross- 
linked in the fluid and both were introduced into the tester. Vari- 
able shear rates were then imposed upon the fluid/proppant combi- 
nation and the settling velocity observed. Various polymer concen- 
tration gels were used as well as two proppant densities as repre- 
sented by ordinary frac sand and sintered bauxite. The experiments 
showed that a slow but measurable fall rate is present using these 
fluids. In general, when the log of the proppant fall rates of these 
fluids is plotted as a function of the log of the non-Newtonian ap- 
parent viscosity, an empirical constant can be obtained to predict 
particle fall rate. 


39670 (DOE/BC/10003—22, pp 222) Production histo- 
ries of the Piceance and Uinta Basins of Colorado and Utah. 
May 1981. NTIS, PC A18/MF AOI1. 
DE82001604. 

In Western gas sands project: abstracts information system. 

This report summarizes the production histories of the Pi- 
ceance and Uinta Basins. The Ghisctive is to provide a general 
overview of oil and gas production through December 1979. The 
overview will aid in the identification of potential tight gas sand 
areas by defining production trends, d the amount of 
production contributed by tight formations and substantiating the 
natural gas potential of tight formations based on gas-in-place esti- 
mates. Tables I and II give production histories for individual fields 
and list field name and locations, discovery date, producing forma- 
tions, cumulative production and number of producing wells. 
Tables III and IV show the history of individual or combined for- 
mation production. Production distribution is shown on 15 maps of 
the basin area by formation production. 


File Number 


39671 (DOE/BC/10003—22, pp 222) Field evaluations 
first status 


of reservoir fracturing, quarterly report - is 
May 1981. NTIS, PC Ai8/MF AO0Ol. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

This report was prepared by CER Corporation as an ac- 
count of work sponsored by Gas Research Institute (GRI) and de- 
scribes the planned activities for the quarter and also completed ac- 
tivities. The proposed work entails the development of plans and 
potential projects suitable for GRI participation for research and 
development. 


39672 (DOE/BC/10003—22, pp 244) Decline curve 
analysis. Gentry, R.W. May 1981. NTIS, PC A18/MF A0O1. 
File Number DE82001604. 
In Western gas sands project: abstracts information system. 
This paper explains a simple and effective method for 
graphically solving all three types of production decline: exponen- 
tial, hyperbolic and harmonic. 


os rot pp 257) Hydraulic fractur- 
ing of deep wells. Haimson, B.C. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Laboratory tests were conducted in simulated deep open- 
hole wells (0-30,000 ft) for the purpose of studying their mechanical 
stability and suitability for hydraulic fracturing. Two conditions of 
instability exists. The first occurs when the pressure in the well is 
zero or low as compared with the assumed hydrostatic horizontal 
in-situ stress. The second of instability occurs when the well fluid 
pressure exceeds that of the hydrostatic horizontal in-situ stress. 
This case could occur due to pressure buildups in drilling and is 
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also the basis of the hydraulic fracturing method. Three failure 
mechanisms are considered: (1) shear failure, (2) rock fails in ten- 
sion when one of the principal stresses reaches a tensile value 
higher than the tensile strength, (3) same as (2), only rock is poroe- 
lastic. Failure mechanisms (1) becomes a distinct possibility in deep 
wells due to the high stress differentials that can develop at the 
well. Previous experimental results in an impermeable sandstone 
and at relatively low pressures validates failure mechanism (2). 
However, present tests in a sandstone and a marble of very low 
permeability yield results that depart considerably from (2) and 
appear to obey the relationship predicted by failure mechanism (3). 


(DOE/BC/10003—22, Seto S en fractur- 
ing in porous-permeable materials. B.; Fairhusrt, C. 
May 1981. NTIS, PC A18/MF AOI. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Extensive laboratory tests were conducted to study hydrau- 
lic fracturing initiation in porous-permeable materials under open 
hole conditions. Hydrostone specimens containing a vertical central 
hole simulating a wellbore were subjected unequal three-dimension- 
al compressive loadings, parallel and perpendicular to the hole axis. 
Fractures due to internal pressurization of the model wellbore were 
always tensile ruptures. Initiation pressures were close to values 
predicted theoretically for porous-permeable materials. Fractures 
were always either vertical, normal to the smaller horizontal com- 
pressive load, or horizontal, initiated close to the end of the 
packed-off region. 


39675 (DOE/BC/10003—22, pp 292) Special drilling 
fluids reduce formation . Feuerbacher, D.G.; Lacey, 
E.S. May 1981. NTIS, PC Ai8/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Billions of barrels of oil and cu ft of gas are lost because the 
formation’s original permeability is reduced by some form of 
damage. Damage to a producing formation may occur at any point 
in the drilling, completion, or producing operations. The forms of 
damage which are commonly caused by the drilling fluids, howev- 
er, are usually limited to: invasion of mud filtrate, invasion of fine 
solids, and enlargement or deterioration of the wellbore. Drilling 
fluid systems have been designed to prevent formation damage in 
almost any geological makeup or well condition. The following are 
successful formulations which are recommended for minimum for- 
mation damage: air, KCl-polymer mud, brine mud, polymer mud 
and oil mud. 


39676 (DOE/BC/10302—42) Genetic, ae and 
nutritional studies on Clostridium strains and 
screened for characteristics useful in enhanced oe recovery, 
with special reference to high salt tolerance. Quarterly report, 
March-May 1986. Grula, M.M.; Russell, H.H. (Oklahoma 
State Univ., Stillwater (USA). Dept. of Botany and Micro- 
biology). 15 Jul 1986. Contract AS19-80BC10302. 36p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86013154. 

A number of experiments have been conducted involving 
various aspects of nutrition of clostridia that are related to practical 
considerations for downhole testing and use of the bacteria. Several 
strains of Clostridium have been used. The following experiments 
are discussed in this report: (1) comparisons of gas production by 
two strains of Clostridium, SEG-3 and Clostridium A under four 
different conditions of growth; (2) effect of sodium chloride on 
growth of Clostridium A in the basal semidefined medium and ef- 
fects of casamino acids and ascorbate in NaCl-containing media; (3) 
response of six strains of clostridia to raffinose, FeSQ,, and beet 
molasses, and production of emulsifying agents by these strains; (4) 
viability of SEG-3 and TSEG-3 cultures handled in different ways; 
(5) comparison of sucrose, pyruvate, and a mixture of the two as 
precursors of gas in the semidefined medium; and (6) effect of NaCl 
on gas production by resting cells. 9 figs., 4 tabs. 





5411 / ERA-11/18 


39677 (DOE/FE—0064) Enhanced oil recovery program 
plan. (USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC. Office of Oil, Gas, Shale and Coal Liquids). 
9p. NTIS, PC A03/MF A01; GPO Dep. File 

Number DE86012866. 

The federal program of Enhanced Oil Recovery (EOR) re- 
search is a national effort to increase the understanding of the ap- 
proximately 300 billion barrel residual oil resource and the technol- 
ogies to produce it. By improving the understanding and perform- 
ance predictability of processes, EOR can be made more attractive 
to the industry. Fundamental research envisioned under the EOR 
Program expects to look at the problems as a whole and will at- 
tempt to provide solutions to discrete research requirements which 
can then become the necessary building blocks for innovative proc- 
ess development by the industry. Therefore, the focus of the EOR 
Program is based on obtaining a more thorough understanding of 
the scientific processes through long-range technology base re- 
search. The program consists of following six closely integrated 
components: thermal EOR processes; chemical recovery EOR 
processes; miscible gas EOR processes; novel EOR concepts; basic 
geoscience/resource research; and analysis and evaluation. This 
publication contains the following information: (1) background and 
program goal; (2) technology description; (3) technology status and 
= — (4) program strategy; and (5) program management. 


39678 (DOE/SF/11564—18) Experimental study of re- 
covery from a 2-D layered sandmodel. Ahmed, G.; Brigham, 
W.E. (Stanford Univ., CA (USA). Petroleum Research 
Inst.). Aug 1986. Contract AC03-81SF11564. 123p. (SUPRI- 
TR—53). NTIS, PC A06/MF AOl; 1; GPO Dep. File 
Number DE86000288 

The effect of flow rate on the recovery of oil by waterflood- 
ing is studied, using a two-dimensional, layered sand model allow- 
ing visual observation. The model consists of three communicating 
layers of equal thickness of water-wet sand with the permeability 
ratio of 2:4:1 from top to bottom. Three white mineral oils of vis- 
cosity 15, 30, and 150 centipoise have been used for immiscible 
liquid/liquid displacement under constant pressure drops covering a 
range of flow rates. The changes in flow regimes in the various 
layers are observed with respect to the variations in pressure drop 
across the model. The effects of capillary imbibition, gravity segre- 
gation and viscous pressure gradient are observed and an attempt is 
made to quantify the crossflow. Crossflow of oil from the tight 
layers to the most permeable layer increases the intermediate recov- 
ery of oil for a given volume of water injected. Oil recovery in- 
creases with a decrease in flow rate and also with a decrease in oil 
viscosity. Slow flow rates produce higher recovery but may not be 
feasible in the field for economic reasons. Most of the crossflow of 
oil into the permeable layer occurs just behind the flood front and 
produces a secondary oil bank soon after breakthrough. A sequence 
of slow flow rate followed by a fast flow rate is shown to improve 
the recovery of oil for a given volume of water injected. The effect 
of variation in interfacial tension on the displacement behavior is 
also studied. Interfacial tension is reduced from 45.0 to 0.5 dyne/ 
cm by the addition of a surfactant to the injected flood-water. 
These ranges of interfacial tension are not sufficiently low to in- 
crease oil recovery from interfacial effects. 29 refs., 75 figs., 14 tabs. 


39679 (DOE/SF/11564—19) Transient pressure analysis 
in composite reservoirs with rectangular discontinuities. 
Teng, E.Y.; Ramey, H.J. Jr. (Stanford Univ., CA (USA). 


Petroleum Research Inst.). Aug 1986. Contract AC03- 
pe 1564. 129p. (SUPRI-TR—54). NTIS, PC A07/MF 
1; 1; GPO Dep. File Number DE86000289. 

Numerical simulation was used to determine if the pseudos- 
teady-state method presented by Eggenschwiler et al. (1980) can be 
applied to a long and narrow, rectangular swept-zone geometry. 
Two simulators were developed to generate transient pressure re- 
sponses for a reservoir with a discontinuity. Cases with 
different width to length ratio (W/L) for the inner-zone were simu- 
lated for a mobility ratio of 200. The reservoir has a square geome- 
try with closed outer boundaries. Sufficiently large distance was 
provided between the well and reservoir boundaries to prevent 
boundary effects during the time of interest. Results were analyzed 
with the pseudosteady-state method to find inner zone volumes. Re- 


sults from the analysis indicate that pseudosteady-state flow does 
not exist for the inner zone for low W/L ratio cases. The curvature 
of the Cartesian plot of the pressure responses increases as W/L 
ratio decreases. For cases with W/L ratio below 0.4 the curvature 
becomes significant and many straight lines can be drawn through 
segments of the data. For cases with W/L ratio below 0.1, there is 
clearly no pseudosteady-state flow, and the Cartesian plot of pres- 
sure versus time is a continuous curve. It was found that swept- 
zone volume calculations are extremely sensitive to the slope of the 
pseudosteady-state straight line, if one exists. If the distance be- 
tween the burning front and the well is not approximately equal in 
all directions, the slope will usually be too flat, and the volume cal- 
culated will be too large. A comparison between Cinco’s type 
curve for a finite conductivity fracture and a case with an extreme- 
ly low W/L ratio was also performed. The results show a favored 
match. However, for a rectangular burned zone to behave like a 
fracture at early time, the dimensions of the burned zone must be 
similar to that of a fracture. 22 refs., 45 figs., 5 tabs. 


39680 In-situ polymerization controls CO./water chan- 
neling at Lick Creek. Woods, P.; Schramko, K.; Turner, D.; 
Dalrymple, D.; Vinson, E. (Phillips Petroleum Co.). pp 145- 
154 of Proceedings Oe TX: Seley of Fon and gas recov- 

ery conference. TX; Society of Petroleum Engineers 
(1986). (COMF-860388—). 

From Permian Basin oil and gas recovery conference; Mid- 
land, TX, USA (13 Mar 1986). 

In the Lick Creek Field of Bradley County, Arkansas, Phil- 
lips Petroleum Company has used a single stage, nonionic polymer 
treatment to combat severe channeling problems in a CO. water- 
alternating-gas (WAG) operation. After treating two of the 23 in- 
jection wells in the field, has increased by 65 bbi/day. 
The field, consisting of 23 injection wells and 38 producers, was 
unitized in 1976 to initiate CO. injection into the reservoir. Alter- 
nating CO: and water (WAG) flooding techniques have been used. 
Channels had developed throughout the field and flooding was be- 
coming uneconomical. Previous EOR treatments using an anionic 
polyacrylamide were successful for only a few cycles of CO2-water 
injection. Failure was attributed to the inability of anionic cross- 
linked polymer to withstand the acidic environment created by 
CO:2. The successful treatments were composed of single stages of 
injection of a low viscosity monomer solution containing an organ- 
ic crosslinker. The rigid polymer gel which is formed in-situ to 
block high permeability channels has remained stable in the CO: 
environment. Laboratory studies dealing with the CO: resistance of 
the polymer, tracer surveys, job design considerations, and field re- 
sults are presented. 


39681 Influence of reservoir depth on enhanced oil recov- 
ery by CO, flooding. Heller, J.P.; Taber, J.J. (New Mexico 
Petroleum Recovery Research Cir.) pp 155-162 of Proceed- 
ings of the Permian Basin oil and gas recovery conference 
Dallas, TX; Society of Petroleum Engineers (1986). 
(CONF-860388—). 

From Permian Basin oil and gas recovery conference; Mid- 
land, TX, USA (13 Mar 1986). 

This paper describes a procedure for evaluation of an impor- 
tant aspect of the suitability of a reservoir for CO, flooding. The 
concern addressed is whether the attainable injection pressure will 
be sufficient to compress the CO: to the density required for effi- 
cient carbon dioxide flooding. The relevant factors--the required 
and fracture gradients--are reviewed briefly. Available data are fit 
to simple equations, and a formula is given which permits computa- 
tion of the estimated pressure margin in CO: floods. This is the 
excess of the attainable bottomhole injection pressure over the 
MMP, and it can be used as a figure of merit for this aspect of 
flood design. A reasonably high value of the pressure margin 
would need to be combined with other favorable factors to indicate 
that prospects were good for a successful CO: flood. Since the 
fracture pressure increases with depth faster than the required mis- 
cibility pressure, the operating pressure margin normally increases 
with depth. Graphical correlations are presented to permit a quick 
estimate of the potential for CO. flooding if only the reservoir 
depth and API gravity of the oil are known. 





39682 study using 
impure CO. and West Texas oil systems: Data base, correla- 
tions, and compositional simulation. Kovarik, F.S. (New 
Mexico Petroleum Recovery Research Ctr.). pp 163-176 of 
Proceedings of the Permian Basin oil and gas recovery con- 
ference. Dallas, TX; Society of Petroleum ioiteex (1986). 
(CONF-860388—). 

From Permian Basin oil and gas recovery conference; Mid- 
land, TX, USA (13 Mar 1986). 

This paper presents results from a study to improve the abili- 
ty to predict the impure CO2 minimum miscibility pressure (MMP). 
The MMP data base was obtained from laboratory slim tube runs. 
Rigorous criteria for MMP determinations were established. These 
data were correlated as a function of mole fraction of contaminants 
in CO:, as a function of injection gas pseudocritical properties, and 
using a modified Peng-Robinson equation of state, with average 
errors in the range of 2 to 6 percent. The COz impurities were No, 
Ci, C2, Cs, Cs. Concentrations of impurities varied from 0 to 30 
mole percent. Comparisons with literature data indicate that the 
correlations, although developed using only west Texas oils, can be 
generalized to include a wide spectrum of reservoir fluids. These 
correlations, when compared to others in the literature, are found 
to be superior for injection gas mixtures which contain nitrogen 
and methane contaminants. A compositional reservoir simulator de- 
veloped at ARCO was calibrated using slim tube and PVT data 
from the west Texas oil-CO. system. The model simulates recovery 
curves reasonably well and predicts the pure and impure CO: mini- 
mum miscibility pressures for west Texas oils to within 50-150 psi. 
—_ Effect of pore structure on miscible displacements 

in laboratory cores. Soa. R.E.; Specter, R.M.; Orr, F.M. 
(New Mexico Petroleum Recovery Research Cir.). pp 263- 
278 of Proceedings of the Permian Basin oil and recov- 


ery conference. Dallas, TX; Society of Petroleum Engineers 
(1986). een 860388—). 

From Permian Basin oil and gas recovery conference; Mid- 
land, TX, USA (13 Mar 1986). 


ations of pore structure in thin sections are related to 
the performance of stable, first-contact miscible displacements in 
reservoir cores and then to simulations of displacement perform- 
ance of CO: corefloods. Results of effluent composition measure- 
ments are reported for miscible displacements in seven core samples 
-- three sandstones and four San Andres carbonates, all from west 
Texas or eastern New Mexico. Those displacements are interpreted 
by fitting the measured effluent compositions to the Coats-Smith 
model, which represents the flow as occurring in flowing and stag- 
nant fractions, with mass transfer between them. Observations of 
thin sections, including measurements of pore size distributions and 
a simple measurement of spatial correlation of pore sizes, are also 
reported. Comparison of displacement results and thin section data 
indicates that wide pore size distributions and preferential flow 
paths are characterized in the Coats-Smith model by high disper- 
sion coefficients and iow flowing fractions. Simulations of the inter- 
actions of phase behavior and flow in non-uniform pore structures 
indicate that wide pore size distributions and preferential flow paths 
can significantly increase residual oil saturations in CO. floods over 
those for uniform pore structures. Thus, heterogeneities observable 
at the scale of a thin section have significant effects in laboratory 
core but much smaller effects in displacements at field scale. Large 
scale heterogeneities present in field floods probably cause similar 
increases in residual saturation in some fields, however. 


39684 The value of CO, to today's producer. Jankowski, 
D.J.; Wolsky, A.M. (Argonne National Lab.). pp 419-428 of 
Proceedings of the Permian Basin oil and gas recovery con- 
ference. Dallas, TX; Society of Petroleum Engineers (1986). 
(CONF-860388—). 
From Permian Basin oil and gas recovery conference; Mid- 
land, = USA (13 Mar 1986). 
cost of carbon dioxide, COs, is the principal component 
of the ao aa miscible flooding for enhanced oil recovery, EOR. 
This paper presents an engineering-economic framework that shows 
how to estimate the amount an EOR project can afford to pay for 
delivered CO:. This amount (here called “permissible cost”), de- 
pends on many factors, both geologic and financial. The authors 
show how the effects of these factors combine to produce the per- 
missible cost, with the emphasis on its sensitivity to flooding effi- 
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ciency, oil price, and internal rate of return. They use parameters 
given in the National Pertroleum Council's Enhanced Oil Recovery 
reports (1976 and 1984) to illustrate the results for two hypothetical 
reservoirs. These results display variability that should be expected 
from different fields. 


0204 Processing 


REFER ALSO TO CITATION(S) 39696 


39685 Some effects of vapor-liquid flow ratio on perform- 
ance of a trickle-bed reactor. Smith, C.M.; Satterfield, C.N. 
(Massachusetts Institute of Technology, Cambrid e). Chemi- 
cal Engineering Science; 41: No. 4, 839-843(1986). (CONF- 
860530—). Contract FG22-83PC60798. 

From 9. international symposium on chemical reaction engi- 
neering; Philadelphia, PA, USA (18 May 1986). 

Reactants and reaction intermediates of significant volatility 
will distribute themselves between the liquid and vapor phases to a 
degree determined by relative flow rates, liquid holdup and other 
variables. This in turn can affect conversion and selectivity. The ef- 
fects in the catalytic hydrodenitrogenation (HDN) of quinoline 
were noticeable but not marked because the overall HDN reaction 
is only marginally greater than zero order. The enhancing effect of 
H2S was the same in an all-vapor and a vapor-liquid system. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 39702 
0206 Health And Safety 

REFER ALSO TO CITATION(S) 39564, 39567 
0207 Marketing And Economics 


— ALSO TO CITATION(S) 39561, 39684, 39696, 39701, 40703, 40705, 
407: 


39686 (DOE/EI/19719—T1) EIA/State No.2 heating oil 
monitoring program, Minnesota, Winter 1985-1986. Final 
report. (Minnesota Dept. of Energy and Economic ‘Devel- 
opment, St. Paul (USA). Policy Analysis Div.). Jul 1986. 
Contract FC01-85EI19719. 38p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86013315. 

This project monitored retail and wholesale prices of No. 2 
fuel oil during the 1985-86 heating season, as well as levels of pri- 
mary stocks (terminal and refinery) and secondary inventories 
(retail distributors). Due to its northern location, Minnesota also 
used substantial amounts of lighter grade No. 1 fuel oil to mix with 
No. 2 fuel oil during the coldest part of the winter. Prices and 
stocks of No. 1 fuel oil are included in its periodic surveys. 


39687 (DOE/EIA—010%86/05)) Petroleum Supply 
Monthly, May 1986. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Oil and Gas). 24 Jul 
1986. 105p. NTIS, PC A06/MF AOI; 1 - GPO; GPO Dep. 
File Number DE86013547. 

Statistics address petroleum supplies, consumption refining 
operations, stocks, imports, exploration and development, prices, 
and forecasts for future demand. (PSB) 


39688 (DOE/EIA—0380(86/04)) Petroleum Marketing 
Monthly, April | 1986. (USDOE Panett Information Admin- 
ate, ee m, DC. Office of Oil and Gas). 30 Jun 
1986. 155p. » PC A08/MF AOl - GPO; GPO Dep. 
File Num yE8012859. 
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39689 (DOE/PE—0075) Product imports, energy securi- 
ty and the domestic refining industry. (USDOE Office of 
Policy, Planning and Analysis, Washington, DC. Office of 
Economic ysis). Jun 1986. 69p. NTIS, PC A04/MF 
AO0l; 1; GPO Dep. File Number DE86013427. 

This study examines the energy security threat posed by 
recent reductions in domestic refining capacity and by petroleum 
product imports. The study reviews refinery economics during 
price controls, and analyzes the effects of competition from the 
Middle East and North African refineries and the energy security 
effects of product import tariffs through 1988. The analysis indi- 
cates that total domestic refining capacity and the expected level of 
product imports will not pose an energy security threat to the US. 
No further significant net closures of refining capacity are expected 
through 1988. There is sufficient excess refining capacity in the US 
and in other major petroleum refining centers to refine the available 
crude oil in the event of a product supply disruption in the Middle 
East and North Africa. 


0208 Waste Management 


REFER ALSO TO CITATION(S) 41178 


39690 (DOE/BC/10826—1) Hydrofinishing of re-refined 
used lubricating oil. Bhan, O.K.; Tai, W.P.; Brinkman, D.W. 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). 31 Jan 1986. Contract AC22-84BC10826. 
85p. NTIS, PC A05/MF A01; GPO Dep. File Number 
DE86010849. 

This study was conducted to establish hydrotreating as an 
environmentally attractive and economically feasible waste oil re- 
refining final process step. The major emphasis of this study was on 
determining the feasibility of using heterogenous catalysts for po- 
lishing distilled used lube oil. Considerable attention also was fo- 
cused on reactor corrosion and plugging problems. Armak-840, a 
commercial Ni-Mo-AlbOs; catalyst, was determined to have the 
highest activity for product liquid color improvement and nitrogen 
removal among the catalysts we tested. Operating the hydrofinish- 
ing reactor at a temperature of 350°C, a pressure of 800 psig, and a 
space velocity of 1.0 hr~' produced liquids of acceptable chemical 
and physical properties. Guard-bed reactors containing high surface 
area alumina and operated in a temperature range of 285 to 295°C 
effectively removed all the metals and phosphorus present in the 
feed liquid. During the extended catalyst life-test study of the 
Armak-840 Ni-Mo-AlO; catalyst, severe loss in hydrodenitrogena- 
tion activity was observed after 300 hours of oil-catalyst contact. 
No such decay was observed for the product liquid color. It is 
argued that the catalysts had not reached their equilibrium activity 
during the 564 hours of operation. Ammonium chloride, a white 
crystalline material, formed in the hydrofinishing reactor by the re- 
action of ammonia and hydrochloric acid, deposited in the reactor 
exit lines causing severe reactor plugging. Accelerated lowering of 
the reactor effluent temperature causes the plug to disappear. This 
problem only occurred in the hydrofinishing reactor. Dark residues 
were formed in the guard-bed reactor at temperatures higher than 
310°C. Operating the guard-bed reactor in a temperature range of 
285 to 29°C suppressed the residue formation. 18 refs., 27 figs., 18 
tabs. 


0209 Environmental Aspects 


39691 (EGG—10282-2107) Biological assessment of the 
effects of petroleum production at maximum efficient rate, 
Neval Petroleum Heserve No. 1 (Elk Hil), Kern County, 
California, on the endangered San a kit fox, Vulpes 
macrotis cain. O*Farrell, T.P.; Harris, C.E.; Kato, T.T.; 
McCue, P.M. (EG and G Energy Measurements, Inc., 
Goleta, CA (USA). Santa Barbara tions). Jun 1986. 
Contract AC08-83NV 10282. 84p. NTIS, PC A05/MF A0O1; 
1; GPO Dep. File Number DE86012783. 

Between 1980 and 1986 DOE sponsored field studies to 
gather sufficient information to determine the status of the species 
on Naval Petroleum Reserve-1 and to evaluate the possible effects 
of MER. Transect surveys were conducted in 1979 and 1984 to 
document the distribution and relative density of fox dens. Radiote- 
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lemetry studies were initiated to provide information on reproduc- 
tive success, den use patterns, responses to petroleum field activi- 
ties, food habits, movement patterns and home ranges, and sources 
and rates of mortality. Techniques for conducting preconstruction 
surveys to minimize possible negative effects of MER activities on 
foxes plus a habitat restoration program were developed and imple- 
mented. DOE determined during this biological assessment that the 
construction projects and operational activities necessary to achieve 
and sustain MER may have adversely affected the San Joaquin kit 
fox and its habitat. However, the direct, indirect, and cumulative 
effects of MER will not jeopardize the continued existence of the 
species because: (1) results of the extensive field studies did not pro- 
vide evidence that MER effected negative changes in relative abun- 
dance, reproductive success, and dispersal of the species; (2) a suc- 
cessful policy of conducting preconstruction surveys to protect kit 
fox, their dens, and portions of their habitat was initiated; (3) the 
Secretary of the Interior did not designate critical habitat; (4) a 
habitat restoration plan was developed and implemented; (5) a mon- 
itoring program was implemented to periodically assess the status 
of kit fox; (6) a coyote control program was established with FWS 
to reduce predation on fox; and (7) administrative policies to reduce 
vehicle speeds, contain oil spills, restrict off-road vehicle (ORV) 
travel, and to prohibit hunting, trapping, livestock grazing, and ag- 
ricultural activities, were maintained to protect kit fox. 


39692 > pp vp) Remote sensing of oil on 
sea: lidar and passive IR experiments. eo F.; Cecchi, 
* Pantani, L.; Pippi, I.; Radicati, B.; Susini, C : Mazzinghi, 

Barbaro, A. Jun "1985. NTIS, PC ‘A12/MF A0l. 
(CONF. 8503243—). 

From EARSeL/ESA symposium on European remote sens- 
ing opportunities: system, sensors, and applications; Strasbourg, 
France (31 Mar 1985). 

A compact system for detecting and monitoring oil pollution 
on the sea from light aircraft using passive infrared remote sensing 
was developed. Lidar marine environment and pollution monitoring 
potential was assessed in the laboratory. The low-power airborne 
system is suitable for day and night operations in quite good weath- 
er. It performs a real time detection of the oil, a mapping of the 
spill, and an identification of its thickest parts. A suitable Lidar 
system can be composed by an XeCl excimer laser with small di- 
mensions, a low energy consumption, and 50 mJ energy per pulse. 
The detection system does not require an optical multichannel ana- 
lyzer, but it is possible to operate with only three interferential fil- 
ters: one for Raman scattering signal, the others for fluorescence 
signals, which are sufficient to identify the oil class. 


39693 (PB—86-184868/XAB) Development of a coastal 
oil-spill Smear model. Phase 1: analysis of available and pro- 
posed models, Interim report. Gundlach, E.R.; Reed, M.; 
Siah, S.J.; Kana, T.W.; Boehm, P.D. (Coastal ‘Science and 
Engineering, Inc., Columbia, SC (USA)). Mar 1986. 133p. 
(CSE—85- 86-R-08). NTIS, PC A07/MF AOl1. 

The report is a collaborative and multidisciplinary effort to 
determine the best combination of algorithms and models represent- 
ing surf zone currents and sediment transport, oil weathering, and 
oil/shoreline interactions for use in a unified, interactive coastal oil 
spill (Smear) model. The purpose of the Smear model is to produce 
stochastic predictions of oil spill composition, amount and spatial 
distribution across and along a beach as a function of time. The 
report is divided into six sections, three of which include the eval- 
uations of primary model components - surf zone current and sedi- 
ment transport models (Section 2), oil partitioning models (Section 
3), and oil/shoreline interactions (Section 4). 


39694 (PB—86-190337/XAB) Evaluation of the oil spill 
risk analysis as presented in St. George Basin Sale 89 EIS. 
(Jones and Stokes Associates, Inc., Bellevue, WA (USA)). 
31 May 1985. 102p. NTIS, PC A06/MF AO0O1. 

The report describes and evaluates the current approach to 
the oil-spill risk analysis as conducted for St. George Basin Sale 89. 
An oil spill trajectory analysis (OTSA) model was developed for 
the U.S. Minerals Management Service to calculate the risk of oil 
spills damaging environmentally sensitive resources. The purpose of 
the report is to review the Minerals Management Service oil-spill 
risk analysis as presented in the Lease Sale 89 EIS. 





39695 (PB—86-193950/XAB) Feasibility of dynamic 
models of the interaction of potential oil spills with bowhead 
and gray whales in the Bering, Chukchi, and Beaufort Seas. 
Reed, M.; Bowles, A.E.; Anderson, E.L.; Leatherwood, S.; 
S paulding, M.L. (Ap plied Science Associates, Inc., Wake- 
field, RI (USA)). yg 1984. 275p. NTIS, PC A12/MF AOl. 

Feasibility and design considerations for developing comput- 
er models of migratory bow-head and gray whales and linking such 
models to oil spill models for application in Alaskan Outer Conti- 
nental Shelf areas were evaluated. A summary of all relevant bo- 
whead and gray whale distributional and migration data were sum- 
marized and presented at monthly intervals. The data were, for the 
most part, deemed sufficient to prepare whale migration simulation 
models. A variety of whale migration conceptual models were de- 
vised and ranking was achieved by means of a scaling-weighted 
protocol. Existing oil spill trajectory and fate models, as well as 
conceptual models, were similarly ranked. 


39696 (PB—86-197472/XAB) Summary and evaluation of 
existing economic models of the petroleum-refining industry. 
Final report, July 1984-May 1986. Walton, A.L.; Brown, 
S.L. (Southern Cross Co., Pasadena, CA (USA)). Jan 1986. 
154p. NTIS, PC ‘A08/MF AOl. 

The petroleum-refining industry is a major source of air pol- 
lutants in California. To improve air quality, the refineries may be 
subject to air-pollution-control regulations by the ARB. To evalu- 
ate the economic impacts of such controls, ARB would need 
models of the petroleum refining industry. The contract searched 
the literature for existing models of the refining industry. It found 
104 citations of possible models. Of the 104 citations, 14 models 
were deemed applicable to regulatory analyses. The contractor de- 
scribed and evaluated these 14 models and made six recommenda- 
tions on the use and extention of two or three of these models de- 
pending on available resources at ARB. 


0230 Properties 
REFER ALSO TO CITATION(S) 39497, 39500 


39697 (DOE/BC/99880—12) Strategic petroleum reserve 
supporting research. ly technical report, January 1- 
March 31, 1986. Woodward, PW. (National Inst. for Petro- 
leum and Energy Research, Bartlesville, OK (USA)). 1986. 
Contract AC22-84BC99880. 1lp. NTIS, PC A02/MF AOl1; 
1; GPO Dep. File Number DE86013013. 

The basic objective is to provide technical support to the 
Strategic Petroleum Reserve Office (SPRO), through the Bartles- 
ville Project Office. This support includes routine analyses, experi- 
mental research, and technical consultation at the SPRO’s request. 
Accomplishments for this past quarter include: stable D, **S, and 
13C isotope ratio analyses for 27 samples of SPR crude oil; gas 
chromatographic simulated distillation (Sim-dis) of 74 SPR crude 
samples; sim-dis of sludge samples to check for bimodal distribu- 
tions; data for 8 comprehensive analyses have been entered into the 
Bonner and Moore “Crude Assay II” library; 25 samples which in- 
cluded both whole crudes and distillate fractions were chromato- 
graphed using Siemens dual-oven GC and PIANO software; sepa- 
ration of 4 sludge samples into acid, base, and neutral fractions by 
ion exchange chromatography; and proton and sodium-23 NMR 
measurements of sludge samples. 1 fig., 5 tabs. 


39698 (DOE/BC/99880—13) Strategic petroleum reserve 
supporting research. Quarterly technical report, April 1-June 
30, 1986. Woodward, P.W. (National a for Petroleum 
and Energy Research, Bartlesville, OK (USA)). 1986. Con- 


tract AC22-84BC99880. lip. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86012907. 

The basic objective is to provide technical support to the 
Strategic Petroleum Reserve Office (SPRO) through the Bartles- 
ville Project Office. This support includes routine analyses, experi- 
mental research, and technical consultation at the SPRO’s request. 
Inspection analyses were completed for 16 SPR crude oils. These 
analyses include gravity, sulfur, nitrogen, pour point, and viscosity 
determinations. Selected samples from this group will be analyzed 
by the more detailed comprehensive scheme. Comprehensive analy- 
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ses for three cavern composite samples were completed and report- 
ed. Comprehensive analyses for six additional cavern composites 
are nearing completion. A total of 426 analyses were performed for 
this project during this reporting period. 


39699 (NIPER—110) Stability, compatibility and related 
problems of additives in Navy distillate fuels derived from 
lower quality feedstocks. An interim report. Brinkman, D.W.; 
Stirling, K.Q.; Goetzinger, J.W.; Hefner, M.E.; Zagula, E.J. 
(National Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). Nov 1985. Contract FC22-83FE60149. 
37p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86013093. 

This report describes the initial phases of a study co-spon- 
sored by DOE and the US Navy to determine which antioxidant 
additives are most effective in delaying fuel degradation in a variety 
of straight-run middle distillate/light cycle oil blends. In this study, 
straight-run middle distillate products were blended with catalyti- 
cally cracked products at ratios of 85:15, 70:30; and 60:40, respec- 
tively. All of these blended fuels were immediately treated with 12 
or 24 ppM of one of 12 commercially available, proprietary, non- 
generic additives. Stability testing and fuel characterizations per- 
formed at four different laboratories were used to evaluate the addi- 
tives. Each laboratory used a different type of stability test. NIPER 
used its newly developed, small-scale Teflon cup test. Stability test- 
ing, as well as fuel characterization, is still in progress at all labora- 
tories. Beacuse of the high degree of stability of the neat fuels, 
there was no way to differentiate between the additives. This was 
probably due to the special handling of the samples. They were 
saturated with argon at each step of sampling and were never ex- 
posed to oxygen until they were filtered for the aging process. One 
laboratory found that a 15-minute purge with air greatly increased 
sedimentation when compared to testing a fresh sample with the 
ASTM accelerated D 2274 test method modified to run 40 hours. 
Thus, a pre-aging step may provide for a more realistic evaluation 
of the efficacy of the additives. This work must be verified at the 
lower temperature tests at other laboratories. 5 figs., 18 tabs. 


39700 Negative ion processes for the umambiguous iden- 
tification of polycyclic aromatics. Buchanan, M.V.; Wise, 
M.B. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, 
TN). American Chemical Society, Division of Gas and Fuel 
Chemistry, Preprints; 31: No. 1, 191-197(Apr 1986). (CONF- 
860425—). Contract AC05-840R21400. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The unambiguous identification of polycyclic aromatic hy- 
drocarbons (PAH) in a complex mixture is a difficult analytical 
problem. Combined gas chromatography/mass spectrometry is one 
of the most frequently used techniques for the analysis of PAH in 
complex mixtures due to its ability to separate components prior to 
detection by the mass spectrometer. Conventional electron impact 
ionization is often limited in its ability to identify PAH at the iso- 
meric level because PAH generally yield strong molecular ions 
with little or no fragmentation which would allow isomeric species 
to be differentiated. The presence of a particular isomer in a mix- 
ture can have have a profound effect on the mixture’s biological ac- 
tivity. For example, benzo(a)pyrene is a well-known potent carcino- 
gen, whereas its isomer, benzo(e)pyrene is relatively inactive. 
Therefore, it is important to be able to identify these compounds 
and even quantitatively determine their levels in the presence of 
each other in order to fully assess a mixture’s potential risk with 
respect to human health. A number of mass spectral techniques 
have been reported in recent years as a means of differentiating iso- 
meric PAH, including mixed charge exchange chemical ionization, 
pulsed positive and negative chemical ionization using mixed rea- 
gents, and metastable ion spectra. These methods rely upon com- 
paring the ratios of the observed ion intensities for the differentia- 
tion of the isomeric compounds. This would limit the usefulness of 
these techniques to compounds for which standards were available. 
Ideally, one would like an analytical technique which would not 
rely on the availability of authentic compounds. This is particularly 
true in the case of PAH and alkyl-substituted PAH, where thou- 
sands of isomers are possible, but relatively few are commercially 
available. 
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0240 Storage 


REFER ALSO TO CITATION(S) 39698 


39701 (GAO/RCED—85-115) Analysis of oil withdrawal 
and distribution tests for the Strategic Petroleum Reserve. 
(General Accounting Office, Washington, DC (USA). Re- 
sources, Community and Economic Development Div.). 8 
May 1985. 30p. US General Accounting Office, PO Box 
6015, Gaithersburg, MD 20877. File Number T185901760. 

Report to the Chairman, Subcommittee on Environment, 
Energy, and Natural Resources, Committee on Government Oper- 
ations, House of representatives. 

Periodic tests of the oil withdrawal and distribution capabili- 
ties of the Strategic Petroleum Reserve (SPR) would help demon- 
strate that the system will work in a crisis. GAO assessed the feasi- 
bility, cost, effectiveness, and oil market impact of several suggest- 
ed SPR test scenarios involving either oil sales or storage and ex- 
amined factors that should be considered in designing a cost-effec- 
tive test. GAO noted that the suggested tests are generally feasible. 
However, to provide the most confidence in total SPR system reli- 
ability, a test should involve a drawdown and distribution at maxi- 
mum sustainable capacities. Test costs could be minimized by stor- 
ing a maximum of withdrawn oil at SPR terminal sites and by simu- 
lating oil sales. GAO also noted that a combined sales/storage test 
could be: (1) designed to stress the SPR system by maximizing both 
oil withdrawal and distribution and (2) sustained as long as desired 
but would likely cost more than either a sales or storage test. 1 fig., 
4 tabs. 


39702 (PB—86-186251/XAB) Options for managing un- 
of petroleum products in Virginia. Hrezo, 


derground storage 
M.S.; a ae, M. (Virginia Polytechnic Inst. and State 


Univ., Blacksburg (USA). Virginia Water Resources Re- 
search Center). 1985. 106p. NTIS, PC A06/MF AO1. 

Leaking underground petroleum-storage tanks represent an 
increasing threat to the quality of Virginia’s groundwater. Along 
with septic systems and surface impoundments, underground stor- 
age tanks are listed as major sources of groundwater contamination 
in the state, and the number of complaints of groundwater contami- 
nated by petroleum has risen more than sevenfold since fiscal year 
1979, according to figures compiled by the Virginia State Water 
Control Board (SWCB). Particular areas of concern include lime- 
stone areas such as the Shenandoah Valley, where groundwater 
flow is sometimes in the feet-per-hour range, and the Coastal Plain 
where pollution of shallow aquifers also can spread quickly. 


39703 (SAND—86-0190) Experimental and _ theoretical 
studies of salt creep closure of the SPR Big Hill site wells 
106 through 110. Beasley, R.R.; Goin, K.L.; Preece, D.S. 
(Sandia National Labs., Albuquerque, NM oa May 
1986. Contract AC04-76DP007 9. 53p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86013239. 

An experimental program was carried out in several Big Hill 
wells to determine whether salt creep closure is likely to result in 
borehole size being reduced to that of the outside diameters of 
hanging strings in the wells. Measured creep closures were suffi- 
cient to indicate the need for a small leaching program to ensure 
the boreholes would not close into contact with the hanging strings 
in the event that large scale leaching is not implemented in the near 
future. Theoretical calculations of creep closure using the 
“SANCHO?” finite element computer program indicated radial and 
volumetric closures less than experimental values by factors of 4 
and 2.5, respectively. 20 refs., 19 figs., 4 tabs. 


0250 Combustion 
REFER ALSO TO CITATION(S) 39549 


03 NATURAL GAS 


REFER ALSO TO CITATION(S) 39570, 39571, 39572, 42427 


39704 (DOE/BC/10003—22, pp 129) Federal Power 
Commission: National Gas Survey. May 1981. NTIS, PC 
A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

On April 6, 1971 the Federal Power Commission authorized 
the establishment of the Supply-Technical Advisory Committee of 
the National Gas Survey. On December 21, 1971, the Commission 
established six Technical Advisory Task Forces for gas supply, or- 
ganizationally subordinate to the Supply-Technical Advisory Com- 
mittee. The six Technical Advisory Task Forces were designated 
Natural Gas Supply, Natural Gas Technology, Reformer Gas, Liq- 
uefied Natural Gas, Synthetic Gas-Coal and Regulation and Legis- 
lation. The Committee and Task Forces obtained the most current 
and reliable information available on the composition and posture 
of the Nation’s current and future potential for supplies of natural 
and synthetic gas both domestic and imported. The results of the 
work of these Technical Advisory Task Forces were published in 
Volume II of the Commission’s National Gas Survey, so that the 
analytical data and findings are available to the public. 


0301 Reserves 


REFER ALSO TO CITATION(S) 39524, 39573, 39574, 39575, 39640, 39654, 
39729, 39777, 39896 


39705 po ig 10003—22, pp 180) Depth-porosity 
lationships of the Anadarko Basin. Hefner, R.A. May i981. 
NTIS, Pe Als/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Porous reservoirs in pre-Tertiary continental basins contain- 
ing sediments of high rock strength are not affected by depth as are 
the more unconsolidated sands in young delta-associated basins. In 
any of Tertiary basins (Gulf Coast), where by far the majority of 
the early drilling and research was done, significantly diminished 
porosities are found with increasing depth and pressure. This is not 
the case for the Deep Anadarko Basin where 17% maximum poros- 
ity at 17,200 ft in sandstone reservoirs and 15% at 21,600 ft in car- 
bonate reservoirs have been measured. The Potential Gas Supply 
Committee estimates the deep remaining potential gas reserves for 
the area which includes the Anadarko to be 88 TCF. 


39706 (DOE/BC/10003—22, pp 262-263) Predicting re- 
serves and forecasting flow rates of relatively tight gas wells 
using limited performance data. Bennett, E.N.; Forberson, 
C.D. May 1981. NTIS, PC Al8/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The most commonly used methods to estimate gas initially in 
place (OGIP) and expected reserves are the pore volume volumet- 
ric determination and the material-balance method. The volumetric 
calculations are usually based on limited valid parameters, especial- 
ly drainage area, and for tight reservoirs these reserve calculations 
may not be realistic approximations. The best method for determin- 
ing OGIP and reserves for wells completed in relatively tight gas 
reservoirs is the material-balance method (extrapolation of pressure- 
cumulative production curves). This report presents a method for 
estimating and predicting flow rates in relatively tight, dry volu- 
metric gas reservoirs using limited semi-steady-state flow data and a 
stabilized backpressure curve. 
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0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 39524, 39574, = 39577, 39580, 39581, 
39582, 39583, 39584, 39585, 39586, 39587, 39588, 39589, 39590, 39591, 39592, 
39593, 39594, 39595, sean 39597, 39598, 39599, 39600 39601, 39602, 39603, 
39604, 3 39608, 39609, 39610, 39611, 39612, 39613, 39614, 
39615, 39616, 39617, 30618 39619, a 39622, 39623, 39624, 39625, 39626, 

10, 39632, 3 oat coe 39635, 39636, 39637, 39638, 


5, 8, 41666, 41785, 
41787, 41790, 41792, 41800, 41801, 42802, 41808, 41810, 41811, 41814, 41816, 
41817, = 41819, 41820, 41821, 41822, 41823, 41824, 41825, 41826, 41827, 

41828, 41829, 41830, 41833, 41834, 41835, 41836, 41837, 41854, 41857, 41861, 
41862, 41864 41865, 41867, 41868, 41869, 41870, 41881, 41882, 41897 


39707 (DOE/BC/10003—22, pp 312) Report on a seis- 
mography survey conducted in Rio Blanco County, Colorado. 
May 1981. NTIS, PC Ai8/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

A seismography survey utilizing digital magnetic recording 
was conducted in T3S-R98W in south-central Rio Blanco County, 
Colorado, during October 1970. The purpose was to determine if 
subsurface faulting was present over the Piceance Creek Prospect. 
An indication of possible faulting is suggested in Sections 17 and 
20, T3S-R98W. 


39708 (DOE/BC/ —— pp Wreee Frontier 
Deltas of the western Green River Basin, DeCha- 
denedes, J.F. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western sands project: abstracts information system. 

The Upper us Frontier Formation in western Wyo- 
ming is composed of siliceous clastics and coals deposited in a zone 
of transition from a western fluviatile to an eastern marine environ- 
ment. An average shoreline position lies close to the present east 
edge of the Overthrust Belt. East of this shoreline are two deltaic 
sandstone complexes, here named the LaBarge and Cumberland 
deltas. The Greater LaBarge Field Frontier Sandstones, containing 
ultimate gas reserves of over 1.8 trillion cu ft, form a stratigraphic 
trap covering about four townships. The trap consists of porous 
nearshore sandstone surrounded by impermeable marine shale. The 
Second Frontier Sandstones form a delta composed of multiple 
channel and bar sands, draped across a structural platform. The 
overlying First Frontier consists of two offshore sand bars trending 
north-northwest across the western portion of the field. Fifty miles 
south of LaBarge, the outcropping Second Frontier Sandstones 
thicken locally 200 ft, indicating a fluviatile-paludal depocenter. 
This depositional sequence is interpreted as leading eastward into a 
marine deltaic system, termed the Cumberland Delta. In both the 
LaBarge and Cumberland areas the Frontier interval thickens in 
proportion to increasing sandstone content. 


39709 (DOE/BC/10003—22, pp 330-331) Beecher 
Island Field Yuma County, Colorado. Lockridge, J.P. May 
1981. NTIS, PC Al8/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Beecher Island Field is located on a low relief anticlinal 
closure on the eastern flank of the Denver Basin in Yuma County, 
Colorado. The field was discovered in 1919 but commercial devel- 
opment did not commence until 1972. Biogenic gas is produced 
from chalk with high porosity but low permeability at the top of 
the Smoky Hill Member of the Cretaceous Niobrara Formation at a 
depth of 1500 to 1800 ft. There are 21 gas wells, each on a 640 acre 
unit. Nineteen of these wells have been stimulated with a foam frac- 
turing treatment and will deliver from 100 to 300 MCFGD. Cumu- 
lative production as of December 31, 1976 was 598,000 MCF. 


39710 (DOE/BC/ ianaae hy mS Barrier bar sands 


in the Second Frontier F River Basin, Wyo- 
ming. Hawkins, C.M. May 198 1981.” NTIS, PC Ai8/MF AO1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Core samples of the Second Frontier Formation from sever- 
al gas fields on the Moxa Arch exhibit many transgressive-regres- 
sive depositional cycles as a result of the oscillatory nature of Cre- 
taceous sea level. During one of these regressions, a shoaling se- 
quence of sediments was deposited, now recognized as the second 
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bench sandstone of the Second Frontier Formation. The prograda- 
tional nature of sedimentation leading to the building of barrier bar 
sequences is recognizable in gas well log characteristics from the 
area as well as in cores. Subtle changes in porosity and other gener- 
alized log curve shapes can be recognized and correlated with core 


(DOE/BC/10003—22, pp 337-338) Tight gas sand 
inventory of Wyoming. Miller, DN. Jr.; VerPloeg, A.J. May 
1981. NTIS, PC A18/MF AOl1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The findings of this investigation indicate that the Greater 
Green River, Wind River, and Big Horn Basins contain several 
thousands of feet of gas-charged, but impervious, sedimentary rocks 
within the Fort Union and Hoback Formations most of the Mesa- 
verde Group and individual sandstone units in the Lower Creta- 
ceous that require massive hydraulic fracturing in order to become 
reservoirs of economic significance. At some future date there may 
be sufficient subsurface data to included parts of the stratigraphic 
section in the deeper parts of the Powder River and Hanna Basins, 
but for the present adequate data is lacking. 


39712 (DOE/BC/10003—22, pp 343) Green River and 
Lower Uinta Formation subsurface stratigraphy in western 
Uinta Basin, Utah. Picard, D.M. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This paper summarizes subsurface stratigraphic information 
in the western part of the Uinta Basin, and relates the various 
Green River and Lower Uinta Formation units to other potions of 
the basin, especially the central Uinta Basin section. 


39713 (DOE/BC/10003—22, pp 344) Origin of and con- 
ditions for shallow accumulation of natural gas. Rice, D.D. 
May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The origin, migration, and accumulation of hydrocarbons 
need to be understood for more effective exploration of new re- 
sources. Crude oil and natural gas were considered to have had a 
common origin, ignoring the fact that natural gas is not everywhere 
associated with crude oil and that many of the most significant ac- 
cumulations of natural gas are completely independent of crude oil 
accumulations. This physical separation of gas and oil accumula- 
tions is related to their different modes of origin within the general- 
ly recognized three stages of thermal maturation of organic matter 
in sedimentary rocks; immature, mature, and post-mature. The gas 
formed in the first stage is referred to as biogenic gas to emphasize 
the fact that biological processes are responsible for its formation. 
Although the gases formed in the immature and post-mature stages 
are similar in gross composition, the gases have distinct characteris- 
tics which allow them to be distinguished. 


39714 (DOE/BC/10003—22, pp 355) Development of 
shallow gas reserves in low-permeability reservoirs of Late 
Cretaceous age, Bowdoin Dome area, north-central Montana. 
Nydegger, G.L.; Rice, D.D.; Brown, C.A. May 1981. 
NTIS, PC A18/MF nets File Number DE82001604. 

In Western gas ont sone abstracts information system. 

Natural gas %. currently being developed and produced in 
the Bowdoin Dome area from shallow, low-pressure, low-perme- 
ability reservoirs. Reservoirs are dominantly thin, discontinuous, 
shaly siltstone and sandstone which cannot be distinguished on con- 
ventional logs, require stimulation to provide commercial flow 
rates, and necessitate more sophisticated evaluation methods than 
conventional reservoirs. 


39715 (DOE/BC/10003—22, pp 358) Detection of gase- 
ous hydrocarbon accumulations by seismic interference pat- 
terns and lateral velocity variations. Buskala, M.A. May 
1981. NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Seismic interference, of noise, is recorded simultaneously 
with reflected energy and becomes an intrinsic part of a record sec- 
tion. The interference is generally from two sources; one generated 
near or at the surface by the energy source, and the other in the 
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subsurface, returning a wave form known as a diffraction. Seismic 
interference will often form an area of disturbance that can be rec- 
ognized and outlined on the seismic cross-section. The width and 
shape of the oval interference pattern and the intensity of the dif- 
fractions can approximate that portion of the section where gas ac- 
cumulation may be expected. The pattern cannot delineate the 
number of sands containing gas, nor does it imply any specific 
quantity of gas. This technique has been used successfully with the 
Lower Fort Union section in the Wind River Basin. 


39716 (DOE/BC/ 10003—22, ai BKM 361-362) Well log appli- 
cations in rock mechanics, Se May 1981. NTIS, PC 
A18/MF AO01. File Number DEE2001604 

In Western gas ee enous abstracts information system. 

In dealing with sul problems concerning 
rock mechanics, the determination » aanaias in-situ physical properties of 
rocks has assumed great importance. In recent years, various tech- 
niques have been applied in correlating the log-derived parameters 
with mechanical behavior of the rocks. These techniques have 
found applications in the petroleum, mining and construction indus- 
tries. 


39717 (DOE/BC/10003—22, pp 368-369) Uinta Basin 
lenticular sandstone reservoir characteristics. Boardman. 


? 
C.R.; Knutson, C.F. May 1981. NTIS, PC A18/MF AO1. 
File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Previous analysis of production curves, from tight gas sand 
wells in the Uinta Basin, Utah, identified three types of perform- 
ance - wells in the Uinta Basin, Utah, identified three types of per- 
formance - linear, intermediate and near radial. Six wells were se- 
lected, covering his distribution, and an attempt was made to deter- 
mine dynamic reservoir gas volumes, and to compare these produc- 
tion volumes with volumes calculated from several different lentic- 
ular sand models. Volumes of the 29 tight gas sandstones present in 
these six wells were approximated by using long term pressure 
buildups to calculate present pressures (and permeabilities). Then 
reservoir volumes were calculated using p/z vs cumulative produc- 
tion plots extrapolated to zero pressure. The average reservoir 
volume is interpreted to be about 240,000 cu ft per ft of net pay. 
Apparent reservoir permeabilities, assuming radial flow, range from 
.009 to .052 millidarcies and actual sandstone matrix permeabilities 
are interpreted to range from .06 to .21 millidarcies. 


39718 (DOE/BC/10003—22, pp 371-372) Remote char- 
acterization of tight gas formations with a new NMR logging 
tool. Jackson, J.A.; Brown, J.A.; Crawford, T.R. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A new Nuclear Magnetic Resonance logging technique 
under development at Los Alamos National Laboratory has charac- 
teristics which afford several operating and measurement advan- 
tages in tight western gas sand formations over existing nuclear 
magnetic logging tools. Among these are (1) elimination of the 
need to condition borehole fluids prior to logging a hole, (2) — 
sensitivity per unit sample volume, (3) shorter instrumental 
prema plete: sagihanenen Notoncenlinm mcg sean 
technique has been laboratory tested in tool geometry. A prototype 
tool utilizing permanent magnets is under construction and design 
has started on advanced tools using superconducting magnets. 


39719 (DOE/BC/10003—22, 372) NMR measure- 
ments on Western Gas Sands core. wn J.A.; Brown, L.F.; 
Jackson, J.A. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Proton longitudinal relaxation measurements have been made 
on several Western Gas Sands core samples. These water-saturated 
specimens show a distributed relaxation time reflecting the distribu- 
tion of pore sizes in the sandstone matrix. Mercury porosimeter de- 
terminations of the pore-size distributions correlate well with the 
Nuclear Magnetic Resonance (NMR) measurements, and in addi- 
tion show a correlation between bulk porosity and pore size. The 
NMR signal strength is shown to be related to porosity and water 
saturation, in all but one case. 


39720 ee 10003—22, pp 372) — for the high 
frequency inoutaan 


its implications on 
lectric Pa ie May 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
The electric response of wet reservoir rocks is primarily due 
to the motion of ions within the pore structure. Electric fields pin 
some ions at matrix-fluid interfaces, and they contribute to the bulk 
dielectric properties of the rock. The geometry of the pore struc- 
ture influences these properties and information concerning it, as 
well as the water content of the rock, can be inferred from multiple 
frequency dielectric measurements. Taken together, this information 
may allow a prediction of the flow properties of the rock. 


39721 gm 10003—22, pp 378) NMR determina- 
of western tight gas sands. 
.K.; Seevers, D.O. May 1981. 

NTIS, PC A18/MF AOI. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Samples of fine-grained sandstone from the Colorado Inter- 
state Gas Exploration Natural Buttes No. 21 core, Uinta Basin, 
Utah were studied using pulsed nuclear magnetic resonance (NMR) 
and standard mineralogical techniques. This study indicates the 
NMR technique is useful for determining porosity of saturated 
western tight gas sands. However, it is proposed that a network 
model be adopted in place of the common parallel flow model that 
for predicting permeability. The parallel flow model, whose success 
is based on clay-free rocks, does not accurately reflect the fluid- 
flow properties in these low-permeability reservoir rocks. The pore 
geometry of tight sandstones is very complex due to the presence 
of authigenic carbonate and clay minerals. When combined with 
the network model, an understanding of the relationship between 
these mineral constituents and the pore assembly extend NMR as an 
accurate means of predicting fluid flow through relatively imper- 

meable sandstones. 


39722 (DOE/BC/10003—22, pp 56) Savery Anticline, 
Carbon County, Wyoming. Beer, W.; Repp, H. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Savery Anticline is in effect the east end of the Cherokee 
Ridge, a feature separating the Washakie and Sand Wash Basins. It 
is a faulted, west-plunging nose, apparently unclosed although the 
faulting is complex and makes subsurface correlation difficult. The 
stratigraphy is marked by Pennsylvanian strata resting upon Pre- 
cambrian, a thinner than normal Mesozoic section in the area and 
an igneous intrusive body 800 ft in thickness within the Mancos 
Shale. Miocene sediments blanket the area and increase the difficul- 
ties of surface mapping. Gas production has been found in the Me- 
saverde and the field is a compound stratigraphic trap, possibly af- 
fected by faulting. 


39723 (DOE/BC/10003—22 - PP 59) Characteristics, his- 


pe development of Dakota Gas Field, San 

juan Basin, New Mexico. Deischl, D. May 1981. NTIS, PC 
A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Gas production from the Basin Dakota Field of New Mexico 
is a major contributor to the total production of the San Juan Basin 
gas field. The Dakota sediments are of lowermost Upper Creta- 
ceous age and consist of a sandstone-shale sequence about 300 ft 
thick at an average depth of 7000 ft. The majority of the Dakota 
gas accumulations are stratigraphically controlled with structural 
accumulations present in Colorado. Hydrodynamic forces are be- 
lieved to be essential in preventing the escape of the gas from the 
central portion of the San Juan Basin. Low porosities and permea- 
bilities characterize the Dakota Sandstones, and fracturing is essen- 
tial for effective development of this reservoir. Since the Dakota 
discovery well for the Basin Dakota Field was drilled in 1947, 
there has been a large number of wells drilled resulting in substan- 
tial oil and gas production. The productive limits of gas production 
from the Basin Dakota Field have not yet been established and an 
active stepout program is in progress (at the writing of this paper). 
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39724 SS Pe Hoback area, 
northern Green River Basin. W: Ma 1981. NTIS, PC 
A18/MF AO1. File Number DE82001604. 


In Western gas sands project: abstracts information system. 


This paper provides a short description of the area west of 
the Pinedale Anticline in the northwest corner of the Green River 
Basin. It is an area in which few wells have been drilled and little is 
known about the subsurface geology. Two wells have been drilled 
near the western margin of the area; Sinclair’s No. 1 Granite Creek 
Unit and Richfield and Cities Service No. 1 Cliff Creek Unit. Both 
were drilled into the Hoback Formation. The No. 1 Cliff Creek 
Unit had a flow of gas during drill stem test. 


39725 (DOE/BC/10003—22, pp 72-73) Brief report on 
and gas production of Washakie Wyo- 
ming. Hodges, LT. 4 1981. NTIS, PC A18/MF ADL. 
File Number DE82001604. 
In Western gas sands pro pane: chenaees: Deetien meee. 
The stratigraphy of the Washakie Basin and the WGSP for- 
mations of interest are described. The report also provides gas pro- 
duction data for specific fields in the basin. Additionally, the pro- 
duction history of the formations, controlling factors, and general 
concentration of fields with respect to the basin are discussed. The 
report also describes recent well stimulations. Information is pro- 
vided for multiple fracs, frac sizes, amount of proppant used, and 
gas flow (IPF). 


39726 (DOE/BC/10003—22, pp 73) _ coe a = _ 
Cotton Valley Lime (Gilmer Limestone) 0! 
Hodges, L.T. Ma — NTIS, PC A18/MF AC AOL File 
Number DE82001 
In Western oe project: abstracts information system. 
The Cotton iiug Bdoe Giente> bo on Utes Dineniie ah 
northeast Texas, northwest Louisiana, and southwest Arkansas. The 
underlying Smackover and Gilmer Limestone Formations are also 
of interest. The Cotton Valley Group contains low porosity and 
sands with sorhe permeable and porous blanket-strand 


cous, temperature stable gel systems using multiple staged fracs. 


39727 (DOE/BC/10003—22, pp 75) ee oe con- 
pa > cretaceous sedimentation and potential gas 
western South Dakota. Shurr, G. May 1981. NTIS, 
PC A’ AI8/MF AO: A01. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
This report provides an assessment of lineaments in western 


ae oo) rae sat 


ederel S70 Noo 1 aud Federal 2962 No 1, Phillige 
County, Montana. a, H.; Blackmon, P.; Rice, D. May 


981. NTIS, PC Al8/MF AO}. File Number DES2001604. 
In Western sands abstracts information system. 
Wiscinen mele te Cdaabae ot eat Ga ee 

two wells in Phillips County, Montana. These wells are located in 

the Bowdoin gas field in north-central Montana. The gas is pro- 
ility reservoirs at shallows depths. The in- 

was published to aid in improving recovery technology 

i ion. The units of interest are the Gammon 

Shale, Niobrara Formation, Carlile Shale, and the Greenhorn For- 
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39729 (DOE/BC/10003—22, pp 79-80) Potential for 
major natural gas resources in shallow, low-permeability res- 
ervoirs of the Northern Great Plains. Rice, D.; Shurr, G. 
May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

An evaluation of the natural gas resources in shallow, low- 
permeability reservoirs of the Northern Great Plains is presented. 
The study area includes parts of eastern Montana, western North 
and South Dakota, and northeastern Wyoming. The paper describes 
the regional stratigraphic and structural framework of the area; dis- 
cusses the original and characteristics of shallow natural gas; char- 
acterizes those facies which are present, describes the types of res- 
ervoirs in each facies, and shows the regional distribution of the 
facies; and compares the area with western Canada where similar 
facies produce natural gas and estimates the gas resources of the 
area by using western Canada as an analog. Based on the analog 
with western Canada, it is concluded that the area may contain in 
excess of 100 Tcf of natural gas. 


39730 (DOE/BC/10003—22, pp 83) Proposal to support 
en eee 


to be performed by Producing Enterprises, Inc. May 
1981. NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western - sands project: abstracts information system. 

Terra Tek, Inc. proposes to perform fracture containment 
analysis services for Gas Producing Enterprises in connection with 
the Natural Buttes, Utah massive hydraulic fracturing project. 
These services are in connection with joint ERDA demonstration 
projects and will include in-situ stress determination, mechanical 
property measurements on core samples and fracture analysis. Re- 
sults from the Terra Tek tests and services will provide technical 
data concerning the mechanical characteristics of the reservoir and 
will provide an important description of the reservoir in which the 
massive hydraulic fracture is to be conducted. 


39731 a 10003—22, pp 88) a of Me- 
saverde Group and occurrence of natural gas in northwest 
Colorado. Kiteley, L. May 1981. NTIS, PC Al8/MF AOI. 
File Number DE8200 are 

In aa ae roject: abstracts information system. 

Upper us rocks in southern Moffat 

cuiiin an Colorado indicate that sediments of the Mesaverde Group 
were deposited in deltaic and interdeltaic environments. This is 
characteristic of deposition in small distributaries, river-mouth bars, 
extensive longshore bars, and adjacent coastal swamps. As many as 
five cycles of transgression and regression have been recognized in 
the Upper Mancos, Mesaverde, and Lower Lewis. In the Sand 
Wash Basin 12 fields produced from this sequence. Most of the pe- 
troleum is at depths-of less than 2,440 m. 


39732 (DOE/BC/10003—22, pp 90-91) Influence of dia- 
genetic reactions on reservoir properties of the Neslen, 
Farrer, and Tuscher Formations, Uinta Basin, Utah. Keighin, 
W. May 1981. NTIS, PC Al8/MF A0l. File Number 
DE82001604. 

In Western sands ject: abstracts information system. 

Thirty-eight “core ante at alluvial sandstones and silt- 
stones from the Neslen, Farrer, and Tuscher Formations of the 
Upper Cretaceous Mesaverde Group from the Southman Canyon 
Field, southeastern Uinta Basin, Utah, were studied in thin section 
and by scanning electron microscopy. Extensive diagenetic modifi- 
cations of the reservoir rocks have occurred, some of which signifi- 
cantly improved reservoir properties. Although early carbonate 
cement and authigenic clays are common, later dissolution and 
leaching at depth have created significant amounts of secondary po- 
rosity. Successful exploration programs are facilitated by recogni- 
tion of diagenetic factors which influence the reservoir. 


39733 Sale ee mor pp 112) a 
sources in shallow, seen northern Great "Plains. 
Rice, D.D.; Shurr, G.W. "a “1981. NTIS, PC A18/MF 
AO1. File Number DE82001604. 


investigations 
Siavey in oaepenalion vith the Wagnanns etna: a a 
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to analysis of recent exploration from similar facies in western 
Canada, indicate that major natural gas resources are entrapped in 
low-permeability reservoirs at depths less than 4,000 ft in the north- 
ern Great Plains. The study area is situated in eastern Montana, 
western North and South Dakota, and north-eastern Wyoming, and 
covers an area of approximately 120,000 square miles. The shallow 
gas is the product of the immature stage of hydrocarbon genera- 
tion. The gas is generated by the breakdown of organic matter by 
anaerobic bacteria and is referred to as biogenic gas. The gas is as- 
sociated with sediments deposited in a marine environment. It was 
probably generated locally because it is entrapped in tight reser- 
voirs which are in close communication with organic-rich source 
rocks. Biogenic gas is currently produced from the Bowdoin Field 
in north-central Montana. 


118-119) Rio Blanco 


39734 (DOE/BC/10003—22, p 
8 S, PC Al8/MF AO1. 


outcrop investigations. May 1981 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Surface studies were conducted on the Fort Union and Me- 
saverde outcrops a few tens of miles to the east and west of the 
basin center to generate data to select a reasonable model of subsur- 
face reservoir conditions. Areas selected were as close to the 
Project Rio Blanco sites as topography and access would allow. 
The Fort Union-Mesaverde sandstone bodies in the central Pi- 
ceance Basin appear to be predominately fluvial channel fill depos- 
its with some point bar sands. The most common observed thick- 
ness was between 20 to 30 ft and the mean length/thickness ratio 
(L/H) was 35 for all of the observed sand body lenses. Length/ 
width ratios (shape of body in plan view) are expected to be 2.4/1 
or larger based upon an evaluation of the type of sandstone deposi- 
tional environment that produced the Fort Union-Mesaverde reser- 
voir rocks. The channel fill sandstones probably have widths in the 
order of 350 ft and lengths that generally would be more than 1,000 
ft. The point bar type sandstones would be expected to have 
lengths in the order to 3,000 + ft and widths in the order of 1,200 
ft. 


39735 eae ng Senet 
ity in the Mesaverde Formation, Field area, n.w. Col- 
orado. Knutson, C.F.; Maxell, ae Millheim, K. May 1981. 
NTIS, PC A18/MF AO. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Reservoir performance is strongly effected by rock charac- 
teristics. The geometry of the sandstone bodies in the Cretaceous 
Mesaverde Formation of northwestern Colorado provide insight 
into the performance characteristics of reservoirs similar to those 
‘encountered at Rulison Field. The Mesaverde is comprised of inter- 
bedded sandstones, shales, and coals of flood plain, coastal swamp, 
and near shore origin. The depositional environments resulted in 
lenticular sandstone units that have limited areal extent. Continuous 
sandstone lenses were traced on photos, and the length, thickness, 
orientation of the plane of the outcrop with respect to north, and 
the X. Y. coordinates of the lens centers were measured. These 
data were statistically analyzed using factor analysis, multiple re- 
gression analysis and analysis of variance techniques. The sand con- 
tinuity data were used to construct a reservoir model which result- 
ed in an elliptical sand lens with kh and phi h decreasing from the 
center to the edges. Flow and buildup tests plus production data 
from wells yielded results consistent with the above model that was 
derived from the results of the outcrop study. 


157) Sandstone continu- 


39736 ae ee ee 161) Medio Field, San- 
doval County, New Mexico. Ostrander, R.E. a 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604 

In Western gas sands project: iniiis Uintetiin ee. 

The Medio field, also known as the Torreon-Entrada or 
Media Field, located in Sandoval County, New Mexico consists of 
an anticlinal nose plunging approximately N 30°W. The Pennsylva- 
nian-Cretaceous igraphy is discussed as it relates to type log 
markers. The history of the development of the field is also re- 
viewed. The producing zones are the Jurassic Entrada Sandstone 
(since abandoned) and the Cretaceous Gallup Sandstone. 
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39737 (DOE/BC/10003—22, pp 164) Relation of coastal 
and submarine topography to Cretaceous . Silver, 
C. May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The Cretaceous sediments of the San Juan Basin are primari- 
ly transgressive and regressive marine deposits. Coastal deposits 
separate nonmarine floodplain deposits from the seaward marine 
near-shore sands and offshore muds. Upper Cretaceous marine sedi- 
mentation in the basin extends from the base of the Dakota Sand- 
stone through the Mancos and Lewis Shales to the top of the Pic- 
tured Cliffs Sandstone. Both the transgressive and regressive depos- 
its were laid down during continuous subsidence of the basin. 
Major gas accumulations in the basin are contained in formations 
related to Littoral and Beach Deposits. Recent. gas discoveries 
within sandstone lenses wholly contained within the Lewis and 
Mancos Shales appear to be sand bars formed as offshore features. 
The concepts of offshore mids, shoal platforms, bottom current 
trends and diastems are fundamental to an understanding of the sub- 
surface stratigraphy and finding of hydrocarbons. 


39738 (DOE/BC/10003—22, pp 172) er of the de- 
velopment of the Pictured Cliffs the San Juan 
Basin of northwestern New Mexico. Brown, CE. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This paper traces the Sea of gas development of the Pic- 
tured Cliffs Formation from the discovery well through the current 
drilling activity (1973) including the formation age, stratigraphic 
position, lithology, mode of deposition, completion methods and 
their effect on the development and production statistics of the var- 
ious pools in the San Juan Basin. 


39739 (DOE/BC/10003—22, pp 177-178) Geometry of 
producing Mesaverde Sandstones, San Juan Basin. Hollen- 
shead, C.T.; Pritchard, R.L. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Within the San Juan Basin the sandstone zones that occur at 
the top and bottom of the Mesaverde Group were not deposited as 
a continuous blanket sand. These sandstone units exhibit a definite 
geometric pattern of distribution. Sandstone beds of the Point 
Lookout Formation (Lower Mesaverde) were deposited as a shore- 
line phase of a seas regressing northeastward. Sandstone bodies of 
the Cliff House Formation (Upper Mesaverde) represent the shore- 
line deposits of a sea transgressing southwestward at a later date. 
The shoreline along which these sands were deposited moved rap- 
idly across some areas. The successive vertical and lateral positions 
of the various Cliff House and Point Lookout shorelines have been 
established. Those positions where the shoreline stabilized for rela- 
tively long periods of time are apparent in the form of steps that 
can be traced across the central part of the San Juan Basin. Excel- 
lent examples of major steps in the Cliff House shoreline can be 
seen in surface exposures in the southeast and northwest parts of 
the San Juan Basin. Those exposed at the surface in the northwest 
part of the basin exhibit a similar strand-line trend and in general 
correlate with the steps found in the subsurface. Within the San 
Juan Basin large quantities of gas have been produced from these 
sandstones at the top and bottom of the Mesaverde. The accumula- 
tion of gas is stratigraphic in nature and has no relationship to 
closed structure. 


39740 (DOE/BC/10003—22, pp 189) Preliminary report 
of euhedral tourmaline crystals 


authigenic, in a productive gas 
reservoir of the Tiger M 


Ridge Field, ontana. 
Gautier, D.L. May 1981. NTIS, PC Al8/MF AOl. File 
Number DE82001604. 
In Western gas sands project: abstracts information system. 
Cesena of eettiganio. ou tourmaline occur in a core 
from a productive shallow gas reservoir in the Tiger Ridge field, 
Montana Overgrowth on detrital tourmaline grains have been re- 
ported by many authors, but only one report is known of discrete 
euhedral crystals, and these were interpreted as having a detrital 
origin. The tourmaline occurs acicular or prismatic crystals, 10 to 
120 microns in length, usually in intergranular pore spaces. The 
crystals display distinctive optical properties and typical tourmaline 
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morphological development. Their formation appears to be con- 
trolled by access to larger pore spaces. The Upper Cretaceous 
Eagle Sandstone, in which the tourmaline occurs, displays abundant 
evidence of instrastratal alteration, and the tourmaline crystals are 
often associated with authigenic quartz and clays. Detrital grains of 
tourmaline are also present, and most display evidence of authi- 
genic overgrowths similar to the euhedral crystals. The authigenic 
tourmalines probably exert several negative effects upon reservoir 
quality. Waters associated with Bearpaw Mountains volcanism are a 
likely causative agent in the formation of the authigenic crystals. 
This hypothesis apparently presents several constraints involving 
the timing of tourmalinization and gas emplacement in the Tiger 
Ridge Field. 


39741 (DOE/BC/10003—22, pp 214) Laramide sedi- 
ments along Wind River thrust, Wyoming. Berg, R.R. May 
1981. NTIS, PC A18/MF AO1. File Number 1E82001604. 

In Western gas sands project: abstracts information system. 

The Wind River Mountains of west-central Wyoming are 
bounded on the southwest flank by a thrust fault which dips 20° 
northeast and has a maximum vertical displacement of 35,000 ft. 
Seismic data show the magnitude and character of the fault zone. 
The fault originated from an overturned basement fold which was 
subsequently broken and thrust toward the southwest. Uplift of the 
mountain began by folding during the Late Cretaceous, continued 
throughout the Paleocene, and culminated in thrusting at the end of 
the Paleocene. Nonmarine sediments in the Green River Basin adja- 
cent to the uplift were deposited without interruption in a domi- 
nantly quiet-water environment, but as uplift progressed, an increas- 
ing number of coarse clastics were derived from the mountain 
flank. After thrusting, early Eocene fluvial sediments from the 
uplift spread basinward. Gas occurs at Pinedale in tight sandstones 
of the Paleocene Hoback Formation in a basin facies. 


(DOE/BC/10003—22, pp 227) Preliminary re- 
and diagenetic studies of low-permeability 


age, Piceance Creek Basin, 
northwestern Colorado. Seaton, & P.L.; Johnson, R.C. May 
1981. NTIS, PC Al8/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
This report presents preliminary results of a mineralogic and 
diagenetic study of some low-permeability sandstones from meas- 
ured surface sections and cores obtained from drill holes in the Pi- 
ceance Creek Basin in northwestern Colorado. These sandstones 
are in the nonmarine upper part of the Mesaverde Formation of 
Late Cretaceous age and are separated from overlying Lower Ter- 
tiary rocks by a major regional unconformity. Secondary porosity 
is present as modic intra- and intergranular porosity as well as mi- 
croporosity among authigenic clay particles. Although present lo- 
cally in most sandstone units, it is particularly common in upper- 
most sandstone units and is interpreted to have formed primarily as 
a result of weathering during the time represented by the Creta- 
ceous-Tertiary unconformity. A complex diagenetic history, partly 
related to the overlying unconformity, appears to be responsible for 
transforming these sandstones into potential gas reservoirs. 


(DOE/BC/10003—22, pp 228) Self and transfer 
of coaxial coils for interrogating borehole forme: 


self and transfer impedances to accurately calibrated during 
design, and self-consistently measured during downhole interroga- 
tion. The frequency range of 10 to 100 MHz is allowable if the 
borehole diameter is less than 20 cm and a water-based mud is not 
Ho lowever, economical considerations and practical operations 
necessary to log boreholes filled with water-based 

cases the analytical models are applicable only when 

frequencies are lower than 50 MHz. 
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39744 (DOE/BC/10003—22, pp 234) Measurement of 
formation characteristics for western tight sands, Sampath, 
K.; Randolph, P.L.; Byrnes, A.P. May 1981. NTIS, PC 
A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

An attempt was made to determine if measurements of gas 
permeabilities at low confining pressures is accompanied by blow- 
by along the surface of the core (Mobil PCU F31-13G) exposed to 
the rubber sleeve in testing. The results indicate that while perme- 
ability may well be strongly dependent on net confining pressure at 
low net confining pressures, there is no significant annular slip be- 
tween the core and the rubber sleeve used to confine the core. To 
study the effect of partial water saturation on the gas slippage 
effect, effective gas permeability was measured at different water 
saturations as a function of mean pore pressure for cores from Pa- 
cific Transmission Supply Co. Well 24-19 Federal S19. An increase 
in partial water saturation results in reducing gas slippage. 


39745 (DOE/BC/10003—22, pp 236) Preliminary pore 
structure analysis of tight sandstones using computer-proc- 
essed photomicrographs. Duda, L.E.; Pitman, J.K. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The complexity of pore networks in fine-grained low-perme- 
ability sandstone makes accurate modeling of fluid-flow properties 
difficult owing to the lack of quantitative information concerning 
the pore structure. Many such sandstones in the Uinta Basin, Utah, 
are reservoirs for large amounts of natural gas. A method to digi- 
tize and quantify pore networks of fine-grained rocks using the ap- 
parent pore space observed in photomicrographs of thin sections 
has been developed. By digitizing numerous photographs, statistical 
data are generated. Pore structure data include such parameters as 
the pore size and shape, anisotropy of the pore arrangement within 
the rock matrix, and pore connectivity. Specimens obtained from 
CIG Exploration, Inc., Natural Buttes 21 cores were used to deter- 
mine pore anisotropies of tight sandstones. Statistical-shape param- 
eters, derived from the measured perimenters and areas of the 
pores, suggest that most of the pores within each sample are tabular 
rather than tabular in shape. 


39746 (DOE/BC/10003—22, pp 239) Reconnaissance 
paleomagnetic study of the Mesaverde Formation, Piceance 
Creek Basin, Colorado. Van Alstine, D.R.; Gillett, S.L. May 
1981. NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A paleomagnetic study was undertaken to determine the fea- 
sibility of orienting drill core (CA-77-2) from the Mesaverde For- 
mation of western Colorado. If the Mesaverde sediments have re- 
corded past directions of the geomagnetic field, paleomagnetism 
may be used to restore drill core to its original azimuthal orienta- 
tion. Moreover, if the. geomagnetic field reversed its polarity during 
deposition of these Late Cretaceous sediments, then magnetic time- 
markers may be preserved that would be useful for magnetostrati- 
graphic correlation and basin analysis. From this study, it appears 
that the Mesaverde Formation contains a record of the Late Creta- 
ceous geomagnetic field. However, the steep (70-80°) magnetization 
may be an artifact of drilling. The lower third of the Mesaverde 
appears to have predominantly normal magnetic polarity. 


(DOE/BC/10003—22, pp 245-246) Effects of 
physical and chemical diagenesis on a , low-perme- 
ability sandstones, Mesaverde Group, 
K. May 1981. NTIS, PC’ Alg/MF AOl. File 
Number DE82001604. 
In Western gas sands project: abstracts information system. 
Examination of sandstones from core samples spanning a 
110-m interval of Upper Cretaceous Mesaverde Group indicates 
that physical compaction of labile rock fragments and chemical dia- 
genesis greatly modified the original lithology. These modifications 
reduced porosity (to less than 10%) and permeability (generally to 
less than 0.5 md at surface conditions). Local silty lamina further 
reduce vertical permeability. The sandstones are predominantly 
feldspathic litharenites composed of monocrystalline and polycrys- 
talline quartz, igneous, metamorphic, and fine-grained sedimentary 
rock fragments, and small amounts of potassium and plagioclase 
feldspars. Cementing agents include quartz overgrowths, authigenic 
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low-albite on plagioclase, intergranular calcite and dolomite, and 
authigenic clays. Following compaction and deformation, leaching 
of feldspars and rock fragments produced secondary porosity, 
which includes most measured porosity in these sandstones. 


39748 (DOE/BC/10003—22, 247) Overpressured, 
low-permeability gas reservoirs in wo 'Cheonn River, Washakie, 
and Great Divide Basins, southwestern Wyoming. Spencer, 
C.W.; Law, B.E. May 1981. NTIS, PC A18/MF A011. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Upper Cretaceous and Lower Tertiary tight (< 0.1 md) gas- 
bearing reservoir rocks were deposited in fluvial, deltaic, and mar- 
ginal marine environments. The marginal marine sandstones are 
generally better sorted and generally have slightly better porosity 
(<10%) and permeability than fluvial and fluviodeltaic reservoirs. 
The greatest thickness (> 10,000 ft) of gas-bearing intervals is in 
the fluvial sequences in the Upper Cretaceous Mesaverde Group 
and Lance Formation and the overlying Lower Tertiary Fort 
Union Formation. Broad areas of the deeper Washakie, Great 
Divide, and Green River Basins have reservoir pressures in excess 
of 0.5 psi/ft and, locally, pressures are higher than 0.8 psi/ft. The 
thermal maturation level of organic matter in cores and cuttings 
from six deep wells drilled in the Washakie and Green River Basins 
has been determined. Overpressuring occurs in sequences of tight 
sandstones enclosed in humic-rich shales and/or in association with 
coals having present-day temperatures greater than 190°F. The 
190°F isotherm ranges in depth from about 9000 to 11,500 ft. The 
overpressuring appears to be due mainly to pressure maintenance 
caused by present and recently active generation of natural gas in 
organic-rich sequences subjected to temperature levels greater than 
190°F. 


39749 (DOE/BC/10003—22, pp 250) Stratigraphic 
measured sections of the Upper Cretaceous Mancos Shale 
(upper part) and Mesaverde Group (lower part), Moffat 
County, Colorado. Kiteley, L.W. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Twelve section of the uppermost part of the Mancos Shale 
and the lower part of the Mesaverde Group (Illes Formation) have 
been measured in northwestern Colorado as part of a study of 
depositional environments of tight gas-bearing reservoirs in the 
Sand Wash Basin of the Greater Green River Basin. The deposi- 
tional model derived from this study indicates that most reservoirs - 
shallow shelf sand bars barrier beaches, delta margin sands, distrib- 
utary and fluvial channels - are discontinuous but nevertheless sys- 
tematic and predictable, and that reservoir quality is related to 
depositional environment. Most gas production in the Sand Wash 
Basin has been from stratigraphic traps on small anticlines at shal- 
low depths. This production is only marginally economic because 
of low-permeability and lenticularity of reservoirs. Gas production 
from these reservoirs has been improved somewhat by hydraulic 
fracturing. 


39750 (DOE/BC/10003—22, pp 254-255) Log derived 
rock for use in well stimulation design. Anderson, 
T. Walker, T. May 1981. NTIS, PC Al8/MF AO1. File 
Number DE82001604. 

hey somal penal ny yject: abstracts information system. 

Well logs w h present the full wave train of the acoustic 
signal show variations in both compressive and shear arrivals with 
lithological changes. This information, along with elastic constants, 
which can be derived from the logs, can be used in the design tech- 
nique available for well stimulation planning. This information has 
been successfully applied in selection of completion intervals that 
could be successfully stimulated at pressures below wellhead limita- 
tions. Additionally, this data could be applied to the prediction of 
fracture height and of the fracture closure or sand embedment 
problem where productivity increases from well stimulation are 
only temporary. 


39751 (DOE/BC/10003—22, pp 258) Analysis of isoch- 
ronal testing in heterogeneous reservoirs. Hartsock, J.H.; 
Wentworth, E.G. May 1981. NTIS, PC A18/MF A01. File 
Number DE82001604. 
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In Western gas sands project: abstracts information system. 

The behavior of heterogeneous natural gas reservoirs during 
isochronal testing was investigated. This is accomplished by solving 
numerically the differential equation which describes the unsteady- 
state flow of a gas in porous media. Log-normally distributed 
random numbers are generated to simulate the permeability distri- 
bution. Four different constant production rates are imposed to rep- 
resent stabilized flowing conditions with each flow period inter- 
rupted by a suitable shut-in period. Varying amounts of afterpro- 
duction are permitted during the shut-in periods. The combined ef- 
fects of heterogeneities, after production, and length of shut-in time 
between flow tests on the character of the resulting back-pressure 
curve are then analyzed. For low-permeability reservoirs, the short 
duration of the flow periods during isochronal testing limits investi- 
gation to only a small part of the drainage radius of the well. Based 
on this study, isochronal testing of heterogeneous gas reservoirs can 
be considered valid only when the well has been shut-in for at least 
as long as it was produced. 


39752 (DOE/BC/10003—22, pp 264-265) Geologic fac- 
tors for gas accumulation. Weimer, R.J. May 1981. NTIS, 
PC Ai8/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Natural gas accumulations are the result of the combined 
geologic factors of source rock, path and time of migration, reser- 
voir rock, seal, trap and preservation. When these factors are 
present in ancient sedimentary rocks, natural gas may occur in any 
structural position in ancient basins, tops of flanks of anticlines, or 
bottoms of synclines. Source and reservoir rocks are most impor- 
tant factors. Gas originates from organic material and may form 
early as biogenic gas, or much later after temperature increase with 
depth of burial as thermogenic gas. Reservoir rocks in close prox- 
imity to source rocks are most likely to be filled with gas. The most 
common reservoir rocks are ancient stream channels, shoreline and 
marine sandstones and limestones. 


39753 (DOE/BC/10003—22, pp 265) Niobrara gas play: 
exploration and development of a low-pressure, low- 
ability gas reservoirs. Brown, C.A.; Crafton, J.W. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Niobrara Gas Play, which was first discovered in 1912, 
extends over parts of eastern Colorado, western Kansas and west- 
ern Nebraska. It was made possible by an adequate economic incen- 
tive in the form of an increased wellhead price for gas sold in inter- 
state commerce, and technologically more effective completion 
methods. The Niobrara is a chalk reservoir producing biogenic gas 
generated in-situ displaying high porosity and very low permeabil- 
ity. The reservoirs are shallow structural traps which consistently 
exhibit transitional water saturations. Successful, efficient, problem- 
free completion methods and in-field evaluation guidelines have sig- 
nificantly reduced drilling and completion time and minimized cost. 
Improvements in fracture stimulation techniques and increased 
treatment sizes continue to improve Niobrara well performance in a 
manner consistent with that observed in other low-permeability res- 
ervoirs. To adequately predict the performance of a fractured Nio- 
brara well with relatively short production histories requires the 
use of sophisticated simulation, testing and evaluation procedures. 


39754 Se pp 266-267) ee 
diagenesis of some nonmarine U; 


environments and pper Creta- 
ceous reservoir rocks, Uinta Utah. Keighin, C.W. 
Fouch, T.D. May 1981. NTIS, PC A1l8/MF AOl. File 
Number DE82001604. 

In Western gas sands ee abstracts information system. 

Natural gas is produced from y created pore 
space developed in stratigraphic traps in nonmarine sandstones of 
the Upper Cretaceous Neslen, Farrer, and Tuscher Formations of 
the Mesaverde Group in the eastern part of the Uinta Basin. Porosi- 
ty and permeability in these rocks are quite low and highly vari- 
able. Channel-form beds in the Neslen were formed in small, mean- 
dering streams on a coastal plain, and those of the overlying lower 
part of the Farrer represent more numerous and larger meandering 
streams with common straight segments. The Tuscher and the 
upper part of the Farrer were formed as part of an anastomosing 
complex of mixed braided and meandering streams that combined 
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to preserve a thick sequence of sandstone units. Boundaries be- 
tween these formations are gradational, as are the boundaries be- 
tween depositional settings. The sandstones, studied in this section 
and by x-ray diffraction and scanning electron microscopy (SEM), 
are predominantly moderately well sorted very fine to fine-grained 
sublitharenites and litharenites. Chemical diagenesis had a greater 
influence on the sandstones than did mechanical compaction. Disso- 
lution formed secondary porosity, which appears to be responsible 
for the favorable reservoir characteristics of some of the sand- 
stones. 


39755 (DOE/BC/10003—22, pp 291-292) Spectralog ap- 
plications in formation evaluation. Hotz, R.F.; Fertl, 
W.H. May 1981. NTIS, PC Ai8/MF A011. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

An open and cased hole gamma ray spectral logging device 
provides broad problem-solving capability in complex formation 
evaluation. Application of Spectralog data may be qualitative or 
quantitative. Qualitative data include stratigraphic correlation, rec- 
ognition of rock types of different facies, high permeability and 
fracture identification, and location of watered-out intervals. Quan- 
titative data include reservoir shaliness determination, source rock 
characterization of argillaceous formation, and evaluation of potash 
and uranium deposits. 


39756 (DOE/MC/20422—2044) FY 1985 USGS annual 
report. Law, B.E. (Geological Survey, Denver, CO (USA)). 
May 1986. Contract AI21-83MC20422. 166p. NTIS, PC 
A08/MF AO01; 1; GPO Dep. File Number DE86001089. 

The objectives of US Geological Survey (USGS) work are 
to conduct geologic research characterizing tight gas-bearing se- 
quences in the western United States. The USGS research during 
the last few years has been in the Greater Green River, Piceance 
Creek, and Uinta Basins of Wyoming, Colorado, and Utah. Addi- 
tional critical objectives are to provide geologic research support 
for ongoing Multiwell Experiment engineering, petrophysical, log- 
analysis, and well-testing research. During FY-85, 33 papers, maps, 
and abstracts were published that included a wide range of topics. 
Of particular interest are two USGS Open-File Reports of geologi- 
cal studies conducted at the DOE Multiwell Experiment Site 
(MWX), Piceance Creek Basin, Colorado (Spencer and Keighin, 
1984), and the Pinedale anticline, Green River Basin, Wyoming 
(Law, 1984). Because similar kinds of work were conducted in 
these two areas, the results offer the opportunity to evaluate the ap- 
plicability of processes important in gas generation and accumula- 
tion. Excerpts of the studies covering stratigraphy, petrology, min- 
eralogy, geophysics, rock mechanics, borehole geophysical-log in- 
terpretation, and well-data diagnostics are included in this report. 
The specific studies are authored by several USGS scientists and 
are cited in the references. The report is in four parts: (1) multiwell 
experiment studies; (2) Pinedale anticline studies; (3) other Pi- 
ceance-Uinta Basin results; and (4) other Greater Green River 
Basin results. 69 figs., 8 tabs. 
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REFER ALSO TO CITATION(S) 39604, 39605, 39606, 39610, 39618, 39646, 
39658, 39660, 39661, 39662, 39670, 39672, 39675, 39756, 39775, 39777, 39810, 
39811, 39812, 39813, 39819, 39820, 39821, 39837, 39885, 39902, 41900 


39757 (DOE/BC/10003—22, pp 342) Well log analysis 

in the Cretaceous gas sands of northern Montana. Campen, 

E.B. May 1981. NTIS, PC A18/MF AOl1. File abe 
DE82001604. 


In Western gas sands project: abstracts information system. 

The fact that the responses of neutron and density logs in 
gas-bearing formations differ from those in oil- and water-bearing 
formations has prompted the acceptance of these logs in many areas 
as standard for the analysis of clean or shaly gas sands. Using these 
two logs, along with gamma ray and resistivity logs, the various 
permeable beds in a well can be accurately evaluated. A more com- 
plete interpretation of the reservoir is provided by the SARA- 
BAND computer-oriented technique. Results provided by this anal- 
ysis include formation porosity, saturation, permeability index, and 
shale-, clay-, and sand-volume fractions. Experience indicates that 
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good interpretation results are achieved, and that the subsequent 
completions are therefore improved. 


39758 eee 10003—22, pp 62) Influence of vertical 
fracture in ve and observation wells on the inter- 
ference tests. Mou. N. N.; eeaianen R.; Cinco-Ley, H. May 
1981. NTIS, PC A18/MF A0l1. File Number DE$2001604. 

In Western gas sands project: abstracts information system. 

This paper reviews pressure behavior at an observation well 
which is intercepted by a vertical fracture. The active well as as- 
sumed to be either unfractured or intercepted by a fracture parallel 
to the fracture at the observation well. It is shown that a vertical 
fracture at the observation well has a significant influence on the 
pressure response at that well and therefore that wellbore condi- 
tions at the observation well must be considered. New type curves 
that can be used to determine the orientation of the fracture at the 
observation well are presented. The conditions under which the 
fracture at the observation well influences an interference test are 
delineated. This information should be useful in designing and ana- 
lyzing tests. The pressure response curve at the observation well 
will not reveal the existence of a fracture. The existence of the frac- 
ture would have to be known a priori or from independent meas- 
urements such as single well tests. 


39759 (DOE/BC/10003—22, pp 62) Pacific Creek deep 
test, Superior Oil Company No. 1 Unit, section 27, T.27N., 
R.103W., Sublette County, Wyoming. Jenkins, C. May 1981. 
NTIS, PC Al8/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The history of the Superior Oil Co. No. 1 Unit of the Pacific 
Creek deep test in southwest Wyoming is discussed. During the op- 
eration, many new records were set including a new record well 
depth, casing cemented at 19,675 ft, a drill stem test successfully 
completed of the interval 19,765 to 20,521 ft, and ten logs were ob- 
tained to provide an uninterrupted composite log. The drilling pro- 
cedure and geologic aspects of structure, stratigraphy and lithology 
are described. It is concluded that the Pacific Creek venture result- 
ed in considerable technological know-how which contributed to 
the understanding of the geology of southeastern Wyoming. 


(DOE/BC/10003—22, pp 78-79) Pre-MHF build- 
f 


up Rio Blanco natural gas federal No. 498-4-1. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report contains the analysis of the pre-MHF tests for 
the Federal 498-4-1 Well. The conclusions are as follows: The cal- 
culated transmissibility (kh) from the p and p? plots is about 0.8 and 
0.5 md-ft, respectively. The BATS log indicated that 21% of the 
perforated pay zone did not contribute to pre-MHF production. 
Had all the perforated pay zones contributed to production, the kh 
values would have been in the range of 0.97 and 0.61 md-ft. If the 
abrupt slope change is real, actual reservoir kh is greater than indi- 
cated above. Because of the multilayer character of the reservoir 
and the real probability of contrasting skins in each layer, all kh 
real probability of contrasting skins in each layer, all kh values in 
this report should be considered to be pessimistic. 


39761 (DOE/BC/10003—22, pp 119) Project Rio 
Blanco reservoir report. May 1981. NTIS, PC A18/MF AOl1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A feasibility study entailed an examination of the Fort Union 
Formation and the upper portion of the Mesaverde Formation. 
Two wells, Fawn Creek Government No. 1 and Scandard Draw 
No. 1 were selected for recompletion and testing to obtain more 
detailed information on the reservoir characteristics of these two 
units. Also, several logs were run, surface studies of the sand out- 
crop were made to determine orientation and extent of sand lenses, 
an seismic surveys were run to determine the location of any geo- 
logic discontinuities. This report covers the well testing and recom- 
pletion histories on both wells, the evaluation of net gas sand based 
on the new logs, a report of the outcrop study, and the seismic 
survey report. 
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39762 (DOE/BC/10003—22, pp 123) Predicting reserves 
and forecasting flow rates of aa a ieee ee 
limited performance data. Bennett, E.; Forgerson, C.,;. 
1981. NTIS, PC Ai8/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
A method for obtaining original gas-in-place and reserves for 
relatively low liquid-recovery wells in volumetric gas reservoirs is 
presented. The method uses semisteady-state flow test data and cur- 
rent gas reservoir engineering technology along with a stabilized 
backpressure curve. A plot of compressibility-corrected static well- 
head pressures versus cumulative production will reasonably define 
a straight line that can be used to determine original gas-in-place 
and reserves for relatively dry gas wells. A modified isochronal 
test, followed by one rate and two rate stabilized flow tests if the 
most practical and satisfactory method of obtaining stabilized 
backpressures on new wells and oil wells, respectively. 


39763 (DOE/BC/10003—22, pp 124) Rio Blanco mas- 
sive hydraulic fracture. May 1981. NTIS, PC A18/MF AO. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report presents the bit, mud, casing and cementing pro- 
grams used in the RB-MHF-3. A mud logging service was used 
below 5,500 ft and gas monitoring was continuous above 6,190 ft. 
Ten cores were cut. Five drill stem tests were run in the Fort 
Union section and none in the Mesaverde section. 


39764 (DOE/BC/10003—22, pp 124) Importance of ab- 
normal formation Fertl, W.; Chilingarian, G. May 


pressures. x 
1981. NTIS, PC A18/MF AO1. File "Number DE$2001604. 
In Western gas sands project: abstracts information system. 
Detection and quantitative evaluation of overpressured for- 
mations are critical to exploration, drilling, and production oper- 
ations involving hydrocarbon resources. Experience indicates a sig- 
nificant correlation between the presence and magnitude of forma- 
tion pressures and the sand/shale ratio. Distribution of oil and gas is 
related to regional and local subsurface pressure and temperature 
environments. Knowledge of the expected pore pressure and frac- 
ture gradients is the basis for efficiently drilling wells with correct 
mud weights, for properly engineered casing programs and comple- 
tions. Data are given on worldwide occurrence of abnormal-pres- 
sure regions. 


39765 (DOE/BC/10003—22, pp 196) Reservoir evalua- 
tion of the Old Squaw’s Crossing Uinta Basin, Utah. Alcock, 
E.D.; Knutson, C.f.; Millheim, K.K. May 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 
In Western sands project: abstracts information system. 
The Wasatc’ to Mipenesty-seulian. tm tiie comb al Go Os 
Squaw’s Crossing and Hope units in the Uinta Basin of northeastern 


Utah contains an impressive volume of gas-in-place. However, the . 


recovery to date from wells drilled in the area has been low. Low 
recoveries are attributed to low sand permeability, lack of good 
sand continuity, and less than optimum development strategy, in- 
cluding wide spacing and poor stimulation techniques. Analysis of 
production and well data indicates that gas-in-place figures vary 
from 41 to 222 billion cu ft per section; average recoveries on a per 
section basis vary from 4.4% for the Wasatch to 3.5% for the Wa- 
satch and Mesaverde for the majority of the wells with two good 
wells estimated to produce 27 to 37% of the gas-in-place per sec- 
tion in the sands in which they are completed; pressure buildup 
analyses in the sands in which they are completed; pressure buildup 
analyses indicated normal gradients and permeabilities in 
the range of 0.07 to 0.09 md; and wells that would produce more 
than 1 MMCED after one month of production will generally re- 
cover between one and three billion cu ft of gas in a 20-year 
period. 


39766 (DOE/BC/10003—22, pp 197) Western Gas 
Sands Project Logging Program. May 1981. NTIS, PC A18/ 
MF AO1. File Number a project: 

In Western gas sands 

The Wester Gas Sands F 
Gitep-aulletied ta tho taien Gon teenies. Aattetniten cope 
program and testing program, it is designed to provide more accu- 
rate resource assessment and reservoir evaluation of the western gas 
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sands. The logging program is a concerted effort by DOE, national 
laboratories and industry to provide reliable resource characteriza- 
tion and engineering data for tight gas sands. The general approach 
will be to integrate geology, petrophysics, and engineering to pro- 
vide improvements in logging technology. This document identifies 
basic logging problems in the western basins; the data base that has 
been generated to date in WGSP related wells; tasks that will be 
undertaken by research laboratories and government agencies in 
solving these problems; plans for field operations; and mechanisms 
for technology transfer. The appendices include a discussion of im- 
portant open hole and cased hole logging services; a log quality 
control checklist designed specifically for WGSP use; logging job 
deliverables; a log data sheet; and a nomenclature list. 


39767 (DOE/BC/ May 1581 pp 201) Western gas sands 
project, core program. May 1981. NTIS, PC ‘A18/MF AOl. 
File Number 1DE82001604- 
In Western sands project: abstracts information system. 
As part of the resource assessment and reservoir analysis in 
the evaluation of gas production from the western basins, the core 
program provides input data needed for gas recovery estimates, 
well spacing and stimulation technology. The US Geological 
Survey is doing the majority of the resource assessment and has the 
lead role in identifying areas where cores are needed. This docu- 
ment provides for the activities required for field coring operations 
laboratory operations, applicable logging programs and testing. 
Core sites are in parts of the Northern Great Plains, Green River 
Basin, Uinta Basin and Piceance Basin. 


39768 oN aa 10003—22, pp 259) ioe ° to locat- 
ing new wells in heterogeneous, gas producing fields. Coats, 
K.H. May 1981. NTIS, PC AI8/MF A0l1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

A method is described for estimating producing gas field 
performance for any specified number and locations of wells. The 
method is basically a two-dimensional numerical calculation of 
semi-steady state flow in a gas field and can be used to determine 
an optimal drilling schedule for remaining field development. The 
schedule is optimal in the sense that the locations are determined so 
that a few wells are drilled at each successive stage of depletion as 
necessary to maintain a specified total field producing rate. The 
technique can also be used to estimate gas field performance under 
alternate spacings, to examine lease-line drainage and to determine 
the degress of drainage or depletion of different portions of a field. 


39769 \ pare se 10003—22, pp 265) Conduct and anal- 
ysis of well tests for determination of gas reservoir param- 
eters. McFarlane, R.C.; Grave, D.J. May 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: ee ee eae 

This paper describes and reviews a number of basic 
ase to sansa wale elena ieee oath tae 
ervoir reserve values. The most commonly used deliverability test 
in use today is probably the modified isochronal technique while 
the most common reserves estimating procedures are volumetric 
and material balance techniques involving cumulative production 
extrapolations. The results of these tests are used for developing 
forecasts of gas deliverability rates for optional investment plans. 


39770 ot ae 10003—22, pp 269) Removal of water 
formations. 


blocks from gas-producing Eakin, J.L.; Miller, 
J.S.; Eckard, W.E. May 1981. NTIS, PC A18/MF Aol. 
File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Research by the Bureau of Mines on the removal of capil- 
lary water blocks from producing formations was concluded after 
demonstrating in the laboratory and proving in the field the appli- 
cability and limitations of the alcohol-surfactant method. Laborato- 
ry experiments revealed that methanol assisted by a surfactant was 
the most satisfactory method for removing persistent water blocks 
from core samples. As the testing progressed, methanol was found 
to be an excellent mild surfactant to remove water and oil-water 
blocks if the blocking oil resembled kerosene or diesel oil. During 
the field-test program it was shown that the productivity of some 
wells can be restored to their original values by this method. Liquid 
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carbon dioxide was used as a liquid-displacing medium in lieu of 
natural gas. The neutron-logging technique was a useful formation- 
evaluation tool for indicating the changes in liquid saturation. 


39771 (DOE/MC/21353—2060) Use of multi-drain wells 
to more effectively extract natural gas from lenticular sand 
reservoirs: a feasibility study. Regenhardt, C.; Dean, J.; Han- 
cock, J. (EG and G/Washington Analytical Services 
Center, Inc., Morgantown, WV (USA)). Jan 1986. Contract 
AC21-85MC21353. 60p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE86001090. 

The purpose of this study was to determine the feasibility of 
the multi-drain well method in tight, lenticular formations. Al- 
though directional drilling is more costly than conventional vertical 
drilling, this practice could triple well production. The proposed 
drilling plan may be more cost efficient than drilling three separate 
wells with less than 320-acre spacing because it would save the 
costs of site surveys, rig setup, purchase of the surface lease area, 
and gas pipeline hookups for two additional well sites. This feasibil- 
ity study was conducted on the Piceance Basin area, mainly be- 
cause of the availability of geological information. The results of 
this study will generally apply to other regions with tight, lenticu- 
lar sand, depending upon the similarity in the total percentage of 
sand lenses in the area and the lens dimensions and orientations. 
Appendix A discusses the geology of the eastern Uinta Basin in 
eastern Utah, and the applicability of this study to the area. Appen- 
dix B provides calculation of expected production increase due to 
angle of drilling. 18 refs., 30 figs., 14 tabs. 


39772 Method and apparatus for purification of high N2 
content gas. Yao, J.; Chen, J.J.; Elliot, D.G. (to D M Inter- 
national, Inc., Tulsa, OK). US Patent 4,588,427. 13 May 
1986. Filed date 13 Mar 1985. vp. 

A method is described for separating nitrogen from methane 
in a gaseous mixture including nitrogen and methane, comprising 
the steps of cooling the gaseous mixture to'a temperature below the 
boiling point of methane but above the boiling point of nitrogen, 
feeding the cooled mixture to a nitrogen-methane cryogenic frac- 
tionator to provide methane condensation, injecting into the frac- 
tionator a distillative aid including a liquid material selected from 
the group consisting of ethane, propane, isobutane, normal butane 
and mixtures thereof to increase the critical pressure for the mix- 
ture sufficient to reduce product recompression costs, to increase 
the relative volatility of nitrogen to methane, and to aid condensa- 
tion by absorbing a portion of the methane, passing a bottoms frac- 
tion from the nitrogen-methane cryogenic fractionator including a 
mixture of distillative aid and liquid methane to a regenerator, heat- 
ing the mixture of distillative aid and liquid methane in the regener- 
ator to form an overhead stream of methane and a bottoms fraction 
of distillative aid, cooling and returning the bottoms fraction of dis- 
tillative aid for the above injection into the nitrogen-methane cryo- 
genic fractionator sufficient to provide condensation of methane 
which results in a reduced circulation rate for the distillative aid, 
withdrawing methane from the regenerator as product, and with- 
drawing nitrogen overhead from the nitrogen-methane cryogenic 
fractionator. 
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REFER ALSO TO CITATION(S) 39489 


0305 Health And Safety 


39773 (PB—86-201654/XAB) Endview radiation from 
LNG (liquefied natural gas) trench fires. Final report, August 
1985-March 1986. Mudan, K.S. (Little (Arthur D.), Inc., 
<eaen. MA (USA)). Mar 1986. 66p. NTIS, PC A04/ 


The objective of this project is to develop a thermal radi- 
ation model for accurately predicting incident radiation flux levels 
as a function of crosswind distance from LNG trench fires. 
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0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 39561, 40705 


39774 (DOE/EIA—0130(86/05)) Natural Gas Monthly, 
May 1986. (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). 18 Jul 1986. 167p. 
NTIS, PC A08/MF AO1; 1 - GPO; GPO Dep. File Number 
DE86013548. 

Current data on natural and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
United States are provided for each year from 1980 through March 
1986 with monthly data for the most recent 3 years. Some data are 
also given by state or city; somedata are also given for previous 
years. Operating and financial data for major interstate natural gas 
pipeline companies, as well as data on filings, ceiling prices, and 
transportation under the Natural Gas Policy Act of 1978, are also 
included. Explanatory notes, a discussion of data sources, and a 
glossary are included. Three reports previously published as sepa- 
rate annuals are now published in this report. The three are: "Un- 
derground Natural Gas Storage in the United States (DOE/EIA— 
0239). “US Imports and Exports of Natural Gas” (DOE/EIA— 
0188), and “Main Line Sales of Natural Gas to Industrial Users” 
(DOE/EIA—0129). Featured article for this month is “US Imports 
and Exports of Natural Gas—1985”. 34 tabs. 
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REFER ALSO TO CITATION(S) 39659, 39664, 39665, 39666, 39667, 39668, 
39669, 39671, 39673, 39674, 39709, 39725, 39726, 39745, 39763, 39766, 39767, 
40263, 41891, 41894, 41898, 41899, 41900 


39775 (DOE/BC/10003—22, pp 311) Project Rio 
Blanco data report, production testing, alternate reentry hole 
RB-AR-2. May 1981. NTIS, PC A18/MF AO1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

After completion of reentry drilling through the emplace- 
ment well, RE-E-01, into the top chimney, drawdown testing was 
performed and a total of 98 million standard cu ft of dry chimney 
gas withdrawn. Upon completion of testing, it became apparent 
that no significant evidence of gas flow existed between the top and 
the two lower chimneys. In order to more fully evaluate the experi- 
ment, an alternate reentry hole was directionally drilled into the 
lower chimney region from a surface location offset 1200 ft from 
the emplacement well. The offset and directional option was 
chosen so that the hole would enter the lower chimney region 
without intersecting the fractured area in the upper zones. Data in- 
cluded in the report consists of: gas and water production summa- 
ries; gas, water and radionuclide production and injection disposal; 
temperature and pressure histories; gas composition; and tracer 
analysis. 
39776 (DOE/BC/10003—22, pp 340-341) Project 
Wagon Wheel. Martin, W.B.; Shaughnessy, J. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Pinedale Unit is located in the northeastern portion of 
the Bridger Basin. To date a total of ten wells have been drilled 
(1969) within the unit area. Strata of Paleocene and Upper Creta- 
ceous ages, to the depths penetrated, have thus far resisted com- 
mercial stimulation by conventional methods. This is true of other 
wells drilled for the purpose of producing these strata in adjacent 
areas. Under an agreement with the Atomic Energy Commission 
and the Department of the Interior, El Paso Natural Gas Company 
is to evaluate the Pinedale area as a site for the application of nu- 
clear stimulation to as yet an undetermined depth. The project has 
been designated Wagon Wheel. 


39777 (DOE/BC/10003—22, pp 341) Tight gas reser- 
voirs, unconventional gas sources. May 1981. NTIS, PC 
A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 
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This report discusses the size of the tight gas resource in the 
US; the method used to appraise resource size, production rates and 
ultimate recoverable gas; economic appraisal and calculation meth- 
ods for tight gas exploration and development; production rates and 
additions resources; exploration and production technology; devel- 
opment of advanced technology; and comparison with other stud- 
ies. 


39778 (DOE/BC/10003—22, pp 348-349) Natural 
Buttes Utah massive hydraulic fracturing project. Spencer, 
W.E. May 1981. NTIS, PC A18/MF AOl1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

A massive hydraulic fracturing program is planned for eight 
wells in the Natural Buttes Field, a marginal gas field in the Uinta 
Basin of eastern Utah. The project is expected to cost $5.1 million, 
including five new wells. ERDA will contribute $2.2 million to the 
project. Different combinations of type and volume of fluid as well 
a size and amount of proppant will be used in an effort to find the 
combination that results in the best gas flow characteristics. 


39779 (DOE/BC/10003—22, pp 349-350) Mapping deep 
hydraulic fractures with surface tilt instrumentation. Wood, 
M. D.; Holzhausen, G.R. May 1981. NTIS, PC CAIS/ME 
AO1. File Number DE82001604. 

In Western ect: abstracts information system. 

The FRAC-MAP/sup ee method of determining the spa- 
tial geometry of hydraulically induced fractures has been applied in 
a variety of sites in treatments ranging up to 8000 ft in depth and 
with injected volumes up to 1 million of fluid and 1 million Ibs of 
proppant. The technique isolated the exceedingly small deformation 
fields (naho-radians at microhertz frequencies) generated at the sur- 
face by commercial hydraulic-fracture treatments from prevalent 
broad-band high-amplitude noise. The residual signals are then ana- 
lyzed to determine fracture azimuths for deep, massive hydraulic 
fractures. The method is commercially feasible because it is mobile, 
deployable in inexpensive near-surface boreholes, and does not 
interfere with treatment procedures at the wellhead. It has been 
successfully used to map fractures in low-permeability oil and gas 
zones at depths of 8000 ft. Accuracies of fracture azimuth within 
five degrees have been achieved for many wells with an independ- 
ent means of determining azimuth. 


39780 (DOE/BC/10003—22, pp 350) Development of a 
wireline tool for in-situ stress measurement by hydraulic frac- 
Jones, A.H.; Abou-Sayed, A.S. May 1981. NTIS, PC 

A18/MF AO0O1. File Number DE82001604. 

In Western sands pro abstracts information system. 

Tis « colleuaeny deadiees seco ot oats os 
Terra Tek, Inc., to develop a wireline tool for in-situ stress meas- 
urements by hydraulic fracturing. In addition, a laboratory and ana- 
lytical study are underway to determine the feasibility of in-situ 
stress measurement through the casing (via perforation). This pro- 
gram could fill the gap that currently exists in the commercial ap- 
plication of in-situ stress determination as a design tool for MHF 
stimulation of tight formations. The first part of the paper discusses 
the aspects of the wireline tool, while the second part deals with 
the measurements of in-situ stress through casing perforations. 


39781 (DOE/BC/10003—22, pp 350-351) Technology 
and economics of gas recovery from tight sands. Elkins, L.E. 
. NTIS, PC A1i8/MF AOl. File Number 


ap Srestate senenete geaiens ject: abstracts information system. 
This report concerns analysis of tight gas sands which 
have an in-situ gas permeability ranging from -1 md to .001 md. 

speculative basins and portions of basins where produc- 
tion is proven, a tight gas resource of 409 Tcf has been identified. It 
is estimated that annual production rates, affected by technologic 
advances and price growth, could be around 2 Tcf per year in 1985 
increasing to 7 - 7-1/2 Tcf per year by the 1990's. The technology 
advancements related to better methods for resource characteriza- 
tion, lateral and vertical control of massive hydraulic fracture ex- 
tension by design, and the ability to design fracture programs to 
expose lenticular pays existing within a thousand or more feet from 
the wellbore but not penetrated by the well programmed to drain 
the area. Parallel with these major objectives are improvements in 
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fracture fluid design, proppants, and post fracture production per- 
formance analysis. 


39782 ae 10003—22, pp 351) Interim economic 
analysis of natural from tight formations in se- 
lated nensine atin. Sep 1981. NTIS, PC A18/MF AOl1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This study was conducted by TRW Energy Systems under 
subcontract to CER Corporation to provide systems engineering 
and planning support in areas of technology transfer, economic 
evaluations and project planning in support of the Department of 
Energy’s Western Gas Sands Project (WGSP). This document pro- 
vides a description of the economic analyses have been conducted 
over the past year and the results that have been obtained to date. 
Detailed analyses of gas production from the Wattenberg Field in 
the Denver Basin and from the Washakie Subbasin are presented. 
This is an Ongoing effort which will be periodically updated over 
the lift of the WGSP as additional data become available, especially 
as new projects are undertaken and improved stimulation methods 
tested. Consequently, the work conducted to date has been heavily 
oriented toward methodology development. 


(DOE/BC/10003—22, Pe 353) Fracture a 
transient tests in low 


-permeability gas 
examples. Holditch, S.A.; Lee, 2 Wd. 
NTIS, PC A18/MF AOI. 


tion with pressure 
ervoirs. Part II: field 


May 1981. 
DE82001604. 


File Number 


Part I has been illustrated using field data from 13 gas wells. In 
general, it is found that by using all available techniques, including 
finite difference history matching an adequate reservoir description 
can normally be obtained if both production data and long-term 
pressure buildup data are available for analysis. A variety of reser- 
voirs were analyzed during this investigation. A majority of the 
wells were located in deep sandstone or limestone reservoirs with 
in-situ permeabilities less than 50 microdarcies. Also, most of the 
wells were completed in a single-layer reservoir. In multi-layered 
reservoirs, the analysis of the drawdown and buildup data can be 
more complicated than the examples presented. The best method of 
analyzing buildup data from low-permeability gas wells containing 
long hydraulic fractures is by finite difference history matching of 
both the production and long-term (14+ day) pressure buildup 
data. 


(DOE/BC/10003—22, 359-360) Energized 
fracturing with fifty percent carbon cain indie fer hy- 
drocarbon recovery. Black, H.N.; Landsford, R.W. May 
1981. NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

For several years carbon dioxide (CO2) has been added to 
fracturing fluids at concentrations of 100 to 500 cu ft per barrel to 
assist in post-treatment cleanup. In some instances, this has eliminat- 
ed swabbing after treatment. A new technique increases the con- 
centration of liquid CO: to 50% of the total injected volume ap- 
proximately 3000 cu ft per barrel. Distinguishing features of this 
technique are improved fluid loss efficiency, higher injection rates, 
and possible increased proppant concentrations. This highly ener- 
gized fracturing fluid generally contains 50% gelled potassium 
chloride water and 50% liquid COs using total treatment volumes 
of 20,000 to 60,000 gals and up to 6 Ibs of proppant per gal of fluid 
at the proportioner. This system is compatible with additives which 
may be required to control problems related to clay swelling and 
migration, and paraffin and/or scale deposition. This hydraulic frac- 
turing technique has resulted in improved oil and gas production in 
the Permian Basin. 


39785 (DOE/BC/10003—22, pp 374) Analysis of hy- 
draulic fracturing problems. Osborne, M.W.; McLeod, H.O. 
Jr.; Schroeder, H.D. May 1981. NTIS, PC A18/MF AOl. 
File Number DE82001604. 

In Western gas sands project: information system. 

Fracturing formations deeper than 10,000 ft at temperatures 
greater than 200°F with cross-linked gels created a variety of spe- 
cial problems in south Texas and Anadarko Basin wells. Engineer- 
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ing analysis of these problems resulted in modifications of fluids 
systems, treatment design, and fracturing operations. These changes 
eliminated premature shut-downs of fracturing treatments and im- 
proved stimulation ratios. 


39786 (DOE/BC/10003—22, pp 384) Western Gas 
Sands Project, status report. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report is a compilation of the Western Gas Sands 
Project which are being undertaken in the low-permeability gas 
sands in the West. Resource assessment activities reported consist 
only of those conducted by the USGS in Denver. Laboratory R & 
D activities have been directed toward new tools and instrumenta- 
tion systems, rock mechanics experiments, mathematical modeling 
and data analyses. These activities have been performed by the na- 
tional laboratories. Field R & D is primarily a joint government/ 
industry effort involving MHF experiments. 


39787 (DOE/BC/10003—22, 387) Western Gas 
Sands Project status report. May 1 BI. NTIS, PC A18/MF 
AO01. File Number DE82001604. 

: abstracts information system. 

@ progress of the major govern- 
aanvasaania efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during February 
1978. Only new developments occurring during this reporting 
period are discussed. Refer to previous status reports for on-going 
effort results. Petrographic examination, cross-section construction 
and other studies are continuing in the Uinta and Piceance Basins 
by the USGS. El Paso Natural Gas Company has supplied addi- 
tional well data from the Pinedale Wyoming area. Mitchell Energy 
Company's proposal to conduct an MHF test in the Cotton Valley 
Limestone gas reservoir in Texas has been approved. 


39788 (DOE/BC/10003—22, pp 388) Western 
Sands Project status report. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

ee ee ee See abstracts information system. 

This report summarizes le progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during May 1977. 
Only new developments occurring during this reporting period are 
discussed. Refer to previous status reports for on-going effort re- 
sults. Active field tests and demonstrations continue in the Piceance 
and Uinta Basins. The Mobil F-31-13G Well was perforated in 
Zone 5 and a third fracture treatment has been completed. 


39789 (DOE/BC/10003—22, pp 389) Western Gas 
Sands Project status report. May 1981. NTIS, PC Al8/MF 
A01. File Number DE82001 604. 

In Western gas sands project: abstracts information system. 

This report summarizes fe progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during May 1978. 
Only new developments occurring during this reporting period are 
discussed. Refer to previous status reports for on-going effort re- 
sults. The USGS is continuing geological and geophysical studies in 
the four primary study areas. Two flights were made in preparation 
for low-level oblique photography. 


39790 (DOE/BC/10003—22, pp 390) Western Gas Sand 
Project status report. on 1981. NTIS, PC A1l8/MF AOl1. 
File Number DE82001604 

In Western gas sands projec: abstracts information system. 

This report summarizes the progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during August 1978. 
Only new developments occurring during this reporting period are 
discussed. Refer to previous status reports for on-going effort re- 
sults. One of the largest MHF treatments to date was performed on 
Gas Producing Enterprises’ Well No. CIGE 2-29. Low-level ob- 
lique photography of Tertiary and Cretaceous rocks in the Rock 
Springs Uplift area was completed by the USGS and core from the 
Paine Well in Montana was sampled for petrographic analysis. 
Bartlesville Energy Technology Center continued work on the im- 
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proved pressure coring system. The Mitchell Energy Well, Muse- 
Duke No. 1 has reached total depth and was logged. 


39791 (DOE/BC/10003—22, Pp Fi] . one Gas 


Sands Project status report. May 1 
A01. File Number DE82001604. 
ys abstracts information system. 
e progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during September 
1978. Only new developments occurring during this reporting 
period are discussed. Refer to previous status reports for on-going 
effort results. The USGS completed 1978 field work in the Sand 
Wash and Green River Basins. The design phase for the pressure 
coring system has been completed and work is progressing on the 
fabrication and testing of the improved system through BETC. 
Mobil fractured Zone 8 of the PCU 31-13 Well and shut in for the 
winter. Sandia's mineback program evaluated the Hole No. 6 For- 
mation interface fracture experiment. 


39792 (DOE/BC/10003—22, pp 391) Western Gas 
Sands Project status report, November 1-30, 1978. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The WGSP Status Report summarizes November 1978 
progress of the government-sponsored project directed toward in- 
creasing gas production from low-permeability gas sands « the 
western US. The USGS in Denver continued resource assessment 
in the four WGSP primary basin areas. National Labeaneny and 
Technology Center activities generally progressed on schedule 
during this reporting period. BETC continued work on the effects 
of interface conductivity on electric logging, logging techniques 
and interpretations and rock-fluid interactions. Lawrence Liver- 
more Laboratory (LLL) continued theoretical and experimental re- 
search on hydraulic fracturing. Sandia Laboratories participated in 
two follow-on experiments in the Amoco Wattenberg Field north 
of Denver, Colorado, which are directed toward hydraulic fracture 
characterization. Sandia also received representative core samples 
from the Natural Buttes Unit No. 21 well for standard core analy- 
ses and impedance analysis as part of the ongoing study of electro- 
magnetic effects in reservoir rocks. The Mitchell Energy Well, 
Muse-Duke No. 1, was massively hydraulically fractured with 2.8 
million Ibs of sand and 891,000 gals of gel (a record volume of 
sand). Early producing rates indicate that the treatment was suc- 
cessful. Zone 9 of the Mobil PCU No. 31-13G Well was completed 
and along term flow test of the zone started. Sandia’s Mineback 
program was centered around the investigation of the containment 
of hydraulic fractures. 


39793 (DOE/BC/10003—22, 
Sands Project status —, a 
AO01. File Number DE8200 


391-392) Western Gas 
81. NTIS, PC A18/MF 


In Western gas sands project: abstracts information system. 

This report eammnists 4 progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during December 
1978. Only new developments occurring during this reporting 
period are discussed. CER Corporation 1 assisted in the 
coring and logging of two wells; a Twin Arrow well, C & K 4-14 
on the Douglas Creek Arch, Colorado and a Pacific Transmission 
Supply Well, Federal No. 24-19 in Sublette County, Wyoming. The 
USGS completed a brief report on the production of natural gas 
from the Upper Cretaceous Neslen, Farrer and Tuscher Formations 
of the Mesaverde Group in southeastern Uinta Basin. The im- 
proved pressure coring system, being developed by Sandia and 
Maurer Engineering for BETC, is progressing on schedule. Law- 
rence Livermore Laboratory continued work on the analysis of a 
constant length quasi-static fracture when approaching and pene- 
trating a well-bonded interface between two materials. Sandia Lab- 
oratories collected and analyzed electrical potential data during a 
MHF treatment on Amoco Oil Company’s Gordon Turkey Farm 
Well D-1 and obtained no positive indication of a fracture. Work 
on the Sandia Mineback project involved continued evaluation of 
the Hole No. 6 Formation Interface Fracturing Experiment and 
analysis of the problem on containment of hydraulic fractures at 
geologic formation interfaces. 
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39794 (DOE/BC/10003—22, 392) Western Gas 
Sands Project status report. aa 1581. NTIS, PC A18/MF 
A01. File Number DE82001604 

In Western gas sands project: abstracts information system. 

This report summarizes progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during January 1979. 
Only new developments occurring during this reporting period are 
discussed. Refer to previous status reports for on-going effort re- 
sults. Bartlesville Energy Technology Center continued work on 
fracture conductivity, rock-fluid interaction, and log evaluation and 
techniques. Lawrence Livermore Laboratory continued theoretical 
and experimental work on hydraulic fracturing mechanics and anal- 
ysis of well test data. Sandia Laboratories is doing exploratory 
coring at the Nevada Test Site to determine the general shape of 
hydraulic fractures in the Interface Test Series. M.D. Wood, Inc. 
began a new contract for analysis and documentation of all past 
DOE supported tiltmeter data and to map hydraulic fractures in 
low-permeability Western gas reservoirs. The DOE well test facili- 
ty is scheduled to set up and test bottom hole pressure and temper- 
ature of Miller No. 1, Wattenberg Field, Colorado, in February. 
Gas Producing Enterprises completed assessment of damage to 
sample permeability caused by the intersection of fracturing fluids 
with the host rock. Zone 9 of the Mobil well PCU No. 31-13G was 
shut-in during January and will be opened to sales on February 1. 


39795 (DOE/BC/ po gt 88 Pe vis ae nee Gas 


Sands Project status a 
A01. File Number DE8200 

In Western gas sands ae : abstracts information system. 

This report summarizes e progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production form 
low-permeability gas sands of the western US during February 
1979. Only new developments occurring during this reporting 
period are discussed. Refer to previous status reports for on-going 
effort results. Bartlesville Energy Technology Center continued 
work on fracture conductivity rock-fluid interaction, and log eval- 
uation techniques. Theoretical and experimental work on hydraulic 
fracturing mechanics and analysis of well test data continued at 
Lawrence Livermore Laboratory. Sandia Laboratories completed 
preparations for the NTS evaluation test of the borehole seismic 
system. M.D. Wood, Inc. monitored the formation of.a hydraulic 
fracture in the Wattenberg gas field, Weld County, Colorado. 
Measurement of bottom-hole pressure in the Miller No. 1 and Spra- 
gue No. 1 wells for the CIG cyclic gas injection project continued. 
Efforts to clean out Mobil’s PCU F31-13G well continued. 


39796 Se a 394) Western 

Sands Project status a 1. NTIS, PC A18/MF 
A01. File Number DE82001604 

op Wisete ge 80 00 : abstracts information system. 
This report summarizes progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
low-permeability gas sands of the western US during April 1979. 
Only new developments occurring this reporting period are dis- 
cussed. Refer to previous status reports for on-going effort results. 
Bartlesville Energy Technology Center continued work on fracture 
conductivity, rock-fluid interaction, and log evaluation and inter- 
ae ad acer ee 
lic fracturing mechanics and analysis of well test data continued at 
Lawrence Livermore Laboratory. The CER Corporation RB-MHF 
3 final report has been distributed. Gathering of bottom-hole pres- 
sure data from the Miller No. 1 well and Sprague No. 1 well in the 
Wattenberg Field, Colorado continued. Fracturing fluid/rock inter- 
actions tests have been completed by Terra Tek for Gas Producing 
Enterprises, Inc. on sandstone horizons in the lower Mesaverde. 
Fishing operations on the Mobil PCU F31-13G well were unsuc- 


ine the behavior of the hydraulic fracture at the interface. 


39797 (DOE/BC/10003—22, Ae Gas 
A eee er 1. NUS, PO A18/MIF 
A01. File Number DE8200 
wae oe eee : abstracts information system. 
Tite sapent emmniioe progress of the major govern- 
ment-sponsored efforts undertaken to increase gas production from 
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low-permeability gas sands of the western US during June 1979. 
Only new developments occurring during this reporting period are 
discussed. Refer to previous status reports for on-going effort re- 
sults. Bartlesville Energy Technology Center continued work on 
fracture conductivity, rock-fluid interaction, and log evaluation and 
interpretation techniques. Experimental and theoretical work on hy- 
draulic fracturing mechanics and analysis of well test data contin- 
ued at Lawrence Livermore . Cyclic gas injection began 
again on CIG’s Sprague No. 1 well. The DOE well test facility was 

to Vernal, Utah for minor repairs and storage. The 
GPE wells, Natural Buttes Units 9, 14 and 18 flowed to sales. At- 
tempts to kill the Mobil PCU F31-13G well failed. Exploratory 
coring of the Sandia Hole No. 6 Formation Interface fracture ex- 
periment resumed in June. 


39798 eee a oe 
Sands Project status report. May 15 
A01. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
A second coring operation began in August on the PTS well 
No. 22-12 Federal in Rio Blanco County, Colorado, to recover Me- 
saverde core. The PTS well No. 24-19 Federal in Sublette County, 
Wyoming, was logged in August. Work on fracture conductivity, 
rock-fluid interaction, and log evaluation and interpretation tech- 
niques continued at Bartlesville Energy Technology Center. Law- 
rence Livermore Laboratory continued experimental and theoreti- 
cal work on hydraulic fracturing mechanics and analysis of well 
test data. Los Alamos Scientific Laboratory worked on developing , 
NMR methods to define fluid saturation, porosity, and 
of western gas sands at in-situ conditions. M.D. Wood, Inc. was in- 
volved in design and site preparation for two hydraulic fracture 
mapping jobs in the Cotton Valley Trend in Texas. Testing and 
analyses of the borehole seismic system and borehole hydrophone 
system continued at Sandia Laboratories. Cyclic injection of dehy- 
drated natural gas and production in Colorado Interstate Gas 
Company’s Miller No. 1 and Sprague No. 1 wells continued. The 
Gas Producing Enterprises, Inc. wells, Natural Buttes Units 9, 14, 
18 and 20 flowed to sales. The Mitchell Energy Corporation Muse- 
Duke No. 1 was shut-in for a 15-day pressure buildup test. Hydrau- 
lic fracture containment experiments and activities in the multi-frac 
test series continued at the Nevada Test Site for Sandia Laborato- 
ries’ mineback program. 


396-397) Western Gas 
81. NTIS, PC A1l8/MF 


39799 (DOE/BC/10003—22, pp 397) Western Gas 
ee Ee eee 1. NTIS, PC A18/MF 
A01. File Number DE82001604 

In Western sands project: abstracts information system. 

Bartlesville ee tinek ecamies wah on 
rock-fluid interaction and advanced logging techniques. Lawrence 
Livermore Laboratory continued experimental and theoretical 
work on hydraulic fracturing mechanics and analysis of well test 
data. Los Alamos Scientific Laboratory continued work on perme- 
ability and porosity determination of core samples and i 
support studies. Sandia Laboratories continued work on their EGR 
Instrumentation and Diagnostic Program. Cyclic, gas injection con- 
dnc ot Cdleunty Seuunite Ges Gammeae’ Waller Tes. 1 and 
Sprague No. 1 wells. The DOE Well Test Facility is continuing to 
provide technical support to the Gas Research Institute/Rio Blanco 
Natural Gas MHF experiment. The Mitchell Energy Corporation 
Muse-Duke No. 1 was opened after a 28-day shut-in period. The 
hydraulic fracturing containment experiment continued for. the 
Sandia-mineback program. 


39800 (DOE/BC/10003—22, pp 399) Western Gas 
Sands Project status report, December 1-31, 1979. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western sands . information system. 

The WGSP’ Status = summarizes December 1979 
progress of the government-sponsored project directed toward in- 
creasing gas production from the low-permeability gas sands of the 
western US. The USGS continued work toward resource assess- 


ment in the four primary areas. Coring of the Rainbow Resources 
No. 1-3 Federal Well, Sweetwater County, Wyoming, was initiated. 
Research continued at the National Laboratories and Energy Tech- 
nology Centers on improvement of enhanced gas recovery. Work 
on improved coring systems, logging studies, in-situ permeability 
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and rock-fluid interaction continued for BETC. LASL continued 
nuclear magnetic resonance studies, and at Sandia Laboratories nu- 
clear magnetic resonance testing continued on eleven cores. 
Twenty-three coreholes have been completed at the Sandia Hole 
No. 6 Formation interface fracture experiment at the Nevada Test 
Site. 


(DOE/BC/10003—22, pp 399-400) Western Gas 
Sands Project, January 1-31, 1980. May 1981. NTIS, PC 
A18/MF A01. File Number DE82001604. 
In weeny sands project: abstracts information system. 
The WGSP Status ‘Raport summarizes January 1980 
progress of the government-sponsored project directed toward in- 
creasing gas production from the low-permeability gas sands of the 
western US. The USGS continued activities in the four primary 
basin areas of interest in the WGSP. Coring and logging of Rain- 
bow Resources No. 1-3 Federal Well, Sweetwater County, Wyo- 
ming, was completed during January. A site for the Multi-Well Ex- 
periment is being sought. BETC continued studies on logging, 
coring, in-situ permeability and rock-fluid interaction. Experiments 
on fractional effects on crack growth across unbonded interfaces 
continued at Lawrence Livermore Laboratory. Sandia Laboratories 
continues to map fractures and their orientations by use of the 
Borehole Seismic System. The DOE Well and Test Facility was 
moved to Wattenberg field to monitor well tests at the Colorado 
Interstate Gas Company cyclic injection site. Sixteen minifracs 
were conducted at the Nevada Test Site in conjunction with Sandia 
Mineback program. 


39802 (DOE/BC/10003—22, pp 400) Western Gas 
Sands Project status report, February 1-29, 1980. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The WGSP Status Renont summarizes the progress during 
February 1980 of the government-sponsored project directed 
toward increasing gas production from low-permeability gas sands 
of the western US. The National Laboratories and Energy Tech- 
nology Centers continued research and experiments toward en- 
hanced gas recovery. The field test and demonstration program 
continued with various activities, including test data collection by 
the DOE Well Test Facility at CIG's Miller No. 1 site. The USGS 
continued the stratigraphic analysis of the Greater Green River 
Basin. 


39803 (DOE/BC/10003—22, pp 400-401) Western Gas 
Sands Project status report, March 1-31, 1980. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The March 1980 progress of the government-sponsored 
project directed towards increasing gas production from low-per- 
meability gas sands of the western US is summarized. A site for the 
multi-well experiment was approved by the industry review com- 
mittee; drilling is expected by mid-summer. BETC continued work 
on fracture conductivity, rock-fluid interaction, and log evaluation 
and interpretation techniques. Lawrence Livermore Laboratory 
continued experimental and theoretical work on hydraulic fractur- 
ing mechanics and analysis of well test data. Analysis of data ob- 
tained from a test of the borehole seismic unit by Sandia Laborato- 
ries continued. The DOE Well Test Facility continued bottom-hole 
pressure buildup measurements at the Colorado Interstate Gas 
Company Miller No. 1 Well. 


39804 (DOE/BC/10003—22, pp 401) Western Gas 
Sands Project status April 1-30, 1980. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The progress of the government-sponsored project directed 
towards increasing gas production from the low-permeability gas 
sands of the western US, is summarized. activities contin- 
ued for the multi-well experiment. BETC continued formation eval- 
uation studies. Theoretical analyses continued at Lawrence Liver- 
more Laboratory for fracture growth across frictional interfaces 
and fluid flow in a fracture. Studies have begun at LASL on NMR 
signals coming from fluids in porous media. Analyses continued of 
information gathered from Sandia's fracture experiment in Grayson 
County, Texas. Tests using the DOE Well Test Facility were com- 
pleted for the Colorado Interstate Gas Company cyclic dry gas in- 
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jection experiment. At the NTS, Sandia is conducting minifracs to 
determine in-situ stresses. 


39805 (DOE/BC/10003—22, pp 402) Western Gas 
Sands Project status report, May 1-31, 1980. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Status Report summarizes the progress of government- 
sponsored project directed towards increasing gas production from 
low-permeability gas sands. Planning activities for the multi-well 
experiment continued in May. BETC continued formation evalua- 
tion and reservoir simulation studies. LLL continued calculations of 
fracturing near interfaces. LASL focused work on the permanent 
magnet system for NMR logging. Results of the 3-D seismic reflec- 
tion survey were presented by Sandia Laboratories. Production and 
injection experiments continued for the Colorado Interstate Gas 
Company Miller No. 1 and Sprague No. 1 Wells. The DOE Well 
Test Facility was transported to Las Vegas for repairs and modifi- 
cations. In-situ testing continued at the Nevada Test Site for the 
Sandia Mineback program. 


39806 (DOE/BC/10003—22, pp 402) Western Gas 
Sands Project status report, June 1-30, 1980. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The progress of the government-sponsored project during 
June 1980 that is directed towards increasing gas production from 
the low-permeability gas sands is summarized. Northwest Explora- 
tion declined use of their site for the multi-well experiment; addi- 
tional sites are being contemplated. Experiments began at BETC 
designed to examine fracture closure and crushing strength of baux- 
ite. At LLL, work is progressing on the code to calculate fluid 
motion in an expanding propagating crack. 


39807 (DOE/BC/10003—22, pp 405) Western Gas 


Sands Project, project plan document FY 1979. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Western Gas Sands Project (WGSP) is directed toward 
performing the research, development and demonstration necessary 
to advance the technology of stimulating natural gas production 
from low-permeability reservoirs in the western US to where com- 
mercial development by private industry is possible. This document 
presents the project plan for FY 1979, in which the project activi- 
ties are identified by element, work package and work unit. Interre- 
lationships between activities are also indicated as well as the 
budget and performers associated with each activity. 


39808 (DOE/BC/10003—22, pp 405) Western Gas 
Sands Project, project plan document FY 1980. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Western Gas Sands Project (WGSP) is directed toward 
performing the research, development and demonstration necessary 
to advance the technology of stimulating natural gas production 
from low-permeability reservoirs in the western US to where com- 
mercial development by private industry is possible. This document 
presents the project plan for FY 1980, in which the project activi- 
ties are identified by element, work package and work unit. Interre- 
lationships between activities are also indicated as well as the 
budget and performers associated with each activity. 


39809 (DOE/BC/ “i pp 405-406) Western Gas 
Sands Project, project plan document FY 1981, May 1981. 
NTIS, PC A18/MF ‘AOI. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The purpose of the WGSP is to encourage and supplement 
industrial efforts in developing technology and demonstrating the 
feasibility of economically producing natural gas from low-perme- 
ability western reservoirs. The project has two broad goals involv- 
ing technology improvement and uncertainty reduction. One of the 
major accomplishments to be expected in FY 1981 is to initiate field 
efforts for the MWX by drilling, coring and logging three wells in 
the Piceance Basin. 
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39810 (DOE/BC/10003—22, pp 407) Western Gas 
Sands Project, quarterly basin activities report. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The quarterly basin activities report is a summation of three 
months drilling and testing in the Greater Green River Basin, 
Northern Great Plains, Piceacne Basin and Uinta Basin. The sum- 
mary of information on each study area is divided into two sec- 
tions. The core program identifies industry activity within the core 
sites and relates the status of the core acquisition. The second sec- 
tion details drilling and testing operations and tabulates production. 
Newly staked and completed wells are listed and located. 


39811 (DOE/BC/10003—22, pp 408) Western Gas 
Sands Project, quarterly basin activities report. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The quarterly basin activities report is a summation of three 
months drilling and testing in the Greater Green River Basin, 
Northern Great Plains, Piceance Basin and Uinta Basin. The sum- 
mary of information on each study area is divided into two sec- 
tions. The core program identifies industry activity within the core 
sites and relates the status of core acquisition. The second section 
details drilling and testing operations and tabulates production. 
Newly staked and completed wells are listed and located. 


39812 (DOE/BC/10003—22, pp 409) Western Gas 
Sands Project, quarterly basin activities report. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The quarterly basin activities report is a summation of three 
months drilling and testing in the Greater Green River Basin, 
Northern Great Plains, Piceance Basin and Uinta Basin. The sum- 
mary of information on each study area is divided into two sec- 
tions. The core program identifies industry activity within the core 
sites and relates the status of core acquisition. The second section 
details drilling and testing operations and tabulates production. 
Newly staked and completed wells are listed and located. 


(DOE/BC/10003—22, pp 410) Western Gas 
Sands Project, ly basin activities report. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
The quarterly basin activities report is a summation of three 
months drilling and testing in the Greater Green River Basin, 
Northern Great Plains, Piceance Basin and Uinta Basin. The sum- 
mary of information on each study area is divided into two sec- 
tions. The core program identifies industry activity within the core 
sites and relates the status of core acquisition. The second section 
details drilling and testing operations and tabulates production. 
Newly staked and completed wells are listed and located. 


39814 (DOE/BC/ eee pp 73) Field evaluations of 
reservoir May 1981. NTIS, PC A18/MF AOl. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A monthly progress report for activities conducted by CER 
Corp. under contract to the Gas Research Institute is presented. It 
provides a list of planned activities for August and September, 
1979, a description of DOE associated activities (utilization of the 
DOE mobile well test facility comparative tests on two brands of 
sintered bauxite proppant, coring of 280 feet of the Mesaverde, ne- 
gotiation of four coring/logging field projects, and ordering of a 
new field laboratory trailer tailored to suit field operations). An ap- 
pendix summarizes potential active projects to be performed for 
GRI. 


(DOE/BC/10003—22, pp 74) Stimulation of gas 
erde F Piceance 


Colorado. Fitch, J.L. May 
1981. NTIS, PC Ai8/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 


A series of monthly technical describe progress on 
the MHF tests cost-shared by DOE and Mobil Research and De- 
velopment Corp. at Piceance Creek Unit Well No. F31-13G during 
March 1977 to October 1977. In March through June, the well was 
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spudded, two intervals were cored, drilled and logged to 10,800 ft, 
and perforated. Fracture stimulation and flow testing were also per- 
formed. The well was shut-in for pressure buildup. Between July 
and October, Zone-1 was sealed and four new sands were perforat- 
ed which didn’t meet the requirements for MHF. Zone-3 (above 1 
and 2) with two good sand units was perforated and fractured. 
Sand buildup in the casing presented problems, after which the well 
was shut-in for pressure buildup. 


39816 (DOE/BC/10003—22, pp 75) Phase II report and 
second monthly technical letter report. May 1981. NTIS, PC 
A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

During October 1975, perforating, measuring bottom hole 
pressure, breakdown, pre-fracture production testing fracturing and 
well cleanup for the second experiment - pursuant to a cost-shared 
contract with DOE (ERDA) to conduct MHF tests in the Greater 
Green River Basin - have been accomplished. This report includes 
a detailed description of all field work performed and the technical 
results obtained. It also describes current problems with proposed 
corrective action, work forecast for the next quarter and subject in- 
ventions and patent applications. 


39817 (DOE/BC/10003—22, pp 84) Demonstration of 
massive hydraulic fracturing to stimulate gas production from 
the Mesaverde Formation, Piceance Colorado. Fitch, 
J. May 1981. NTIS, PC Ai8/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Mobil Research and Development corporation and the 
ERDA have contracted to jointly fund a project to demonstrate 
the efficiency and economics of massive hydraulic fracturing 
(MHF) in large, low-permeability gas reservoirs. This project is a 
continyation of work begun by Mobil in 1971. One well has been 
drilled and fractured. The first frac treatment sanded-out but the 
second frac treatment was mechanically successful. Gas permeabil- 
ity was found to be lower than expected and the well is now aban- 
doned. Future effort involves the drilling, testing, and fracturing of 
a new well in the Piceance Creek gas field. The site appears favor- 
able for a successful demonstration of MHF and as many as six frac 
stages are contemplated. Drilling and initial testing is scheduled for 
the fall of 1976. 


39818 (DOE/BC/10003—22, pp 84) Simplified perform- 
ance prediction method for vertically fractured gas wells. 
Strubhar, M.; Fitch, J. Uhri, D. May "1981. NTIS, PC Al18/ 
MF AOl. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A procedure is outlined for calculating the performance of a 
vertically fractured gas well contained within a square drainage 
area. Constant production rate and the constant well pressure cases 
are included. Because it is not a numerical simulator, calculations 
can be performed practically on small computers. Predicted com- 
parisons with published reservoir simulator results and with actual 
production data from two massive hydraulically fractured wells 
were made. Agreement in both comparisons was very good. 


39819 eee 10003—22, pp 84-85) Second monthly 
technical letter report. May 1981. NTIS, PC A18/MF AO1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

During October 1975, perforating, measuring bottomhole 
pressure, breakdown, pre-fracture production testing, fracturing and 
well cleanup for the second experiment in the Pinedale Unit have 
been accomplished. Field work accomplished and technical results 
thereof are described in the report. 


39820 (DOE/BC/ ag p 85) Third monthly tech- 
nical letter report. May 198 S, PC A18/MF AOI. File 
Number DE82001604. 

In Western gas sands p : abstracts information system. 

Production testing of the I II experiment in the Pinedale 
Unit No. 5 well continued throughout the month of November, 
1975. In addition, (1) wireline logs were obtained to determine sand 
level in the wellbore and the sandstones fractured that were con- 
tributing to production (2) graphical presentations of data obtained 





03 NATURAL GAS 
0309 Artificial Stimulation 


during well cleanup were prepared, and (3) the quantity of sand re- 
covered was determined. 


39621 (DOE/BC/10003—22, pp 85) Fourth monthly 
technical letter report. May 1981. NTIS, PC A18/MF AOL. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

During the month of December 1975, sand was cleaned from 
the wellbore to below the deepest perforations fractured in the 
Phase II experiment in the Pinedale Unit No. 5 Well. Production 
testing continued until December 23, 1975, when the tubing in- 
stalled after cleanup plugged and production ceased. Production 
test data for the month is presented in tabular form. 


39822 (DOE/BC/10003—22, pp 86) ral to support 
the planned massive hydraulic fracture to be performed by 
Pacific Transmission Supply Company in the Uinta Basin. 
May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

This proposal outlines a program of Terra Tek assistance in 
the demonstration hydraulic fracturing project to be performed by 
pacific Transmission Supply Company. Terra Tek will perform ex- 
perimental activities at the well site where strain relaxation tests 
will be performed on freshly recovered core and low rate forma- 
tion breakdown tests will be performed for evaluation of the direc- 
tion and magnitude of pre-existing stresses in the pay zone and ad- 
jacent strata. In the laboratory, physical and mechanical properties 
of rock samples and effects of the proposed frac fluid and proppant 
on the rock will be determined at simulated in-situ conditions, 
Terra Tek will make recommendations as to the applicability of the 
proposed treatment and follow through the project to production 
evaluation. 


39823 (DOE/BC/10003—22, pp 86) Mesaverde hydrau- 
fracture stimulation northern Piceance Basin - 


lic progress 
report. Chancellor, R. May 1981. NTIS, PC Al8/MF AO1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Information gained from massive stimulation projects in the 
northern Piceance Basin was used to design a massive hydraulic 
fracture for a 130 ft thick Mesaverde Group interval. Pre-frac log 
interpretations indicated individual sandstone units in the zone to be 
gas productive with variable reservoir characteristics. The subject 
well flowed 55 Mcfpd after perforating. Hydraulic fracturing was 
done with jelled KC1 water and sand and, after 12 post-frac days, 
the flow rate was 800 Mcfpd. After one month, the flow rate 
dropped to 200 Mcfpd and stabilized at 130 Mcfpd. These results 
are similar to those for two previous fracs performed in the well. 
The KC1 approach to drilling and completing Mesaverde wells in 
this area appears to offer economically successful stimulation ratios. 


39824 (DOE/BC/10003—22, pp 92) Projected reservoir 
performance, Rio Blanco Project. van Poolen, H.K. May 
1981. NTIS, PC A1l8/MF AOl1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Data from three wells were analyzed to determine basic res- 
ervoir parameters and to predict reservoir performance after nucle- 
ar stimulation is completed. Log analyses of RB-E-01 indicate an 
average porosity of 9.4%, average gas saturation of 56% and a net 
pay of 421 ft. Reservoir performance was predicted using a single- 
layer model with an average permeability of 0.0212 md. Cumulative 
production after 25 years was 19.9 BCF for 640-acre spacing. A 
two-layer model using the calculated values for the Fort Union and 
the Mesaverde gave a 25-year cumulative production of 17.9 BCF. 
Additional predictions are also included. 


39825 (DOE/BC/10003—22, pp 102) Project Rio 
Blanco final report, reentry and of RB-E-01 
Well. May 1981. NTIS, PC A18/MF AOl. File Number 
DES&2001604. 

In Western sands pro abstracts information s 

The first ao of the Rae Diam nuclear Sun aon. 
sisted of the simultaneous detonation of three nuclear explosives at 
different depths within the Fort Union and Mesaverde Formations. 
After a five-month waiting period, a reentry well was completed 
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into the gas-filled chimney associated with the upper explosive, and 
the reservoir testing and evaluation began. The field activities relat- 
ed to this reentry drilling and chimney pressure drawdown are the 
subject of this report. Site layout and site activities including daily 
drilling logs are described in some detail. Pressure data obtained 
from the reservoir testing are presented along with the conclusion 
that there appears to be no flow communication between the top 
chimney and lower ones. Radiological protection and documenta- 
tion of radioactive effluents was provided and the methods and 
documentation of radioactive effluents was provided and the meth- 
ods and results are described in detail. 


39826 (DOE/BC/10003—22, pp 103) Technical submis- 
sion (RFP) No. 261-76-5. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This document is the technical volume of a response by Rio 
Blanco to an ERDA RFP. Rio Blanco has drilled, cased and ac- 
complished certain completion work on three wells in the Piceance 
Basin. Rio Blanco requests government funds for use in further 
completion work on the wells. The proposed experimental work is 
designed primarily to effect, through massive hydraulic fracturing, 
commercial deliverability of gas and secondarily, to acquire specific 
geologic and engineering information leading to consistently suc- 
cessful interpretation of in-hole log surveys. The experiment in- 
cludes six MHF treatments together with the pre- and post-frac 
monitoring necessary to yield best comparative data with work pre- 
viously accomplished. Each of the proposed treatments is planned 
in detail and daily drilling reports and other documentation related 
to each of the three wells are provided. 


39827 (DOE/BC/10003—22, pp 105) Rio Blanco mas- 
sive hydraulic fracture project definition. May 1981. NTIS, 
PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A Federal Power Commission feasibility study assessed the 
possibility of economically producing gas from three Rocky Moun- 
tain basins; the Green River Basin, the Piceance Basin, and the 
Uinta Basin. These basins have potentially productive horizons. 
The producing sands are of such low permeability and heterogene- 
ity that conventional methods have failed to develop these basins 
economically. It is determined that if effective well stimulation 
methods can be developed, as much as half the resource can be re- 
covered. The two possible underground frac methods are nuclear 
explosive fracturing and massive hydraulic fracturing (MHF). Two 
nuclear explosive frac projects have been fielded in the Piceance 
Basin. CER proposed a joint Government-industry demonstration 
program to test the effectiveness of massive hydraulic fracturing. 


39628 (DOE/BC/10003—22, pp 105) Explosive fractur- 
ing demonstration, Hampshire Gas Company wells Nos. 10 
and 18. May 1981. NTIS, PC A18/MF AO1. File Number 
DE82001604. 

In Western sands project: abstracts information system. 

Hampshire Gas Company entered into a cooperative Agree- 
ment with the US Bureau of Mines to participate in an explosive 
fracturing experiment. Hampshire's responsibilities under the agree- 
ment were to furnish three wells in the August-Little Capon Field 
and to have a representative available for consultation. Hampshire 
further executed a Cost-Reimbursement contract with the Bureau 
to provide the preparatory service work prior to the explosive 
placement and detonation, provide the services necessary to clean 
out each well after the test and to accomplish the production eval- 
uation before and after the test. This report is a summary of the 
work accomplished by Hampshire in the discharge of its obligations 
under the above agreement. 


39829 (DOE/BC/ a pp 106) Pacific Transmis- 
sion Supply Co. Sand Ridge II Mesaverde massive hydraulic 
fracture project, Uinta County, Utah, final report. Beardsley, 
D.E.; Allen, B.W. a 1981. NTIS, PC A18/MF A0O1. File 
Number DE82001604 

In Western gas sands project: abstracts information system. 

Pacific Transmission Supply Company and DOE contracted 
to evaluate the Mesaverde Formation in the northeast Uinta Basin 
for ability to economically produce gas after massive hydraulic 
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stimulation. The contract stated that stimulation would be conduct- 
ed only upon confirmation of certain minimum reservoir conditions. 
Reservoir conditions were determined by drillstem testing, logging, 
coring, mini-fracturing and laboratory tests of cores. A test well 
was drilled to 9,282 ft. Eight zones were perforated and tested. All 
zones showed both gas and water, and analysis indicated that none 
of the zones met the minimum reservoir requirements. Therefore, 
no stimulation was performed. 


39830 (DOE/BC/10003—22, pp 107) Pinedale Unit 
MHF experiments - final report. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information s 

Three MHF capaianene have been performed in a tight res- 
ervoir in the Northern Green River Basin. A total of 894,190 gals 
of fluid and 2,715,000 Ibs of sand were pumped in three stages in 
two wells with the limited entry technique. Fluid viscosities were 
designed to give propped lengths of 1,000 - 1,500 ft. A high prop- 
pant concentration was used to assure that production would be 
limited to reservoir characteristics, rather than fracture conductivi- 
ty. Resulting production to date has been only about one-fifth that 
projected in the National Gas Survey report. Evaluation of the pro- 
duction capability and the cost of the treatment indicates that the 
stimulation technique employed is not commercially feasible at this 
time for the reservoir conditions tested. 


(DOE/BC/10003—22, pp 108) Massive hydraulic 
fracturing well Federal No. 498-4-1, Rio Blanco County, Col- 
orado. van Poolen, H.K.; Ishteiwy, A.A.; Chancellor, R.E. 
May 1981. NTIS, PC A1l8/MF AO0Ol. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

This project involves an MHF treatment of a previously un- 
stimulated Mesaverde interval in a well in northwest Colorado. The 

ing occurred as designed. A total of 775,000 Ibs of sand and 
276,000 gals of gelled water was injected. After eight days of swab- 
bing and a fluid recovery of 46%, the well began continuous flow. 
After four months of production and fluid recovery of 82%, the 
gas production rate stabilized. The post-frac to pre-frac production 
ratio is 2:1. The results showed that revision of interpretive meth- 
ods and/or logging programs is required if consistency in selected 
zones most productive of gas and most receptive to stimulation is 
to be achieved; injecting large volumes into short vertical intervals 
appears economically unattractive in this area; and properly de- 
signed moderate volume multiple fracs may achieve commercial de- 
liverability. 


39832 (DOE/BC/10003—22, 
May 1981. 
DE82001604. 

In Western gas information system. 

Tas dane inact uvdeeh kekaiie homamamat ene ae. 
bearing sandstone strata in the Pinedale Unit No. 5 Well. The ex- 
periment involved simultaneous fracturing and propping of the two 
strata. This report describes the various steps in conduct of the ex- 
periment and presents data obtained under headings descriptive of 
the chronological order of field activities. 


108) Phase I report. 
NTIS, PC Ajl8g AOl. File Number 


39833 (DOE/BC/10003—22, pp 109) Reservoir and eco- 
nomic analysis federal 498-4-1, zone 1 and 2. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western sands oa abstracts information system. 

Rio Blanco Natural Gas pany’s Well 498-4-1 was drilled 
through the Wasatch, Fort Union and Mesaverde Formations. 
Completions were in the Mesaverde Group. The well has been 
flow-tested and pressure buildups run to define reservoir and pro- 
duction parameters. Commercial exploitation was estimated from 
testing Two commingled flow tests were run with the 
final flow rate of the first test stabilized. The second flow test did 
not stabilize due to cyclic fluid and gas production. An adequate 
method for liquid removal will be required to maintain maximum 
gas production rates. The well should be produced against a mini- 
mum amount of backpressure. 


39834 (DOE/BC/10003—22, pp 109) Frac procedure 
Natural Buttes No. 18, Uinta , Utah. Hunt, M. May 
1981. NTIS, PC Al8/MF AO1. File "Number DE82001604. 
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2 ee : abstracts information system. 
This report consists o treatment details and decline 
curves for Natural Buttes. No. 18 Well. 


39835 (DOE/BC/10003—22, pp 109-110) Sineiation of 
gas production by massive hy Mesaverde 
Formation. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Mobil proposes to continue massive hydraulic 
(MHF) in the Mesaverde Formation, Piceance Basin, Colorado. 
Primary purpose is to demonstrate economic feasibility of MHF. 
The site proposed is the Piceance Creek Gas Field in Rio Blanco 
County. The Mesaverde Formation has a shows of gas 
from tests of several zones. A successful MHF demonstration 
would encourage efforts to develop the large gas resources be- 
lieved to be present in low-permeability reservoirs. Two tests of 
well stimulation by nuclear fracturing and MHF experiments have 
failed to demonstrate feasibility. These formations still offer poten- 
tial as indicated by its structural position and by shows of gas in 
two nearby wells. The company will employ a fracturing technique 
which has proven to be mechanically and commercially successful 
in low-permeability reservoirs in other areas. 


39836 (DOE/BC/10003—22, pp 110) Laboratory and 
field Limestone Formation in Muse-Duke Well No. 1. Brech- 
tel, C.E.; Ahmed, U.; Abou-Sayed, A.S. May 1981. NTIS, 
PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Lab and field measurements to evaluate the massive hydrau- 
lic frac treatment on Mitchell Energy Co. Muse-Duke No. 1 Well 
were performed on three zones: Bossier Shale, Cotton Valley Lime- 
stone and Anhydrite Formation. Under in-situ conditions pertinent 
mechanical properties were determined. Results indicate that the 
underlying Limestone-Anhydrite Formations favor frac contain- 
ment. Due to the top of the limestone formation having a higher 
elastic moduli than the middle, the fracture growth upward could 
be limited by not perforating this top zone. Eventually the whole 
limestone formation would be fractured due to upward migration. 
The use of heavy frac fluids would reduce the rate of upward frac 
migration. So the use of foams in treating the limestone formation 
in Muse Duke No. 1 Well should be avoided. 


39837 (DOE/BC/10003—22, pp 110-111) a 
fluid rock interaction of Cotton Valley Lime F 
Ahmed, U.; Buchholdt, L.; Abou-Sayed, A.S. May 1981, 1981. 
NTIS, PC A18/MF AOl. File Number ”DE82001604. 

In Western gas sands project: abstracts information system. 

Laboratory analyses were performed on cores from Mitchell 
Energy Corporation Muse-Duke Well No. 1, located in the Cotton 
Valley Lime Formation of Limestone County, Texas, to determine 
fracturing fluid interaction with the host rock. All tests were con- 
ducted at simulated in-situ conditions. Three fracturing fluids were 
evaluated and tests were done to assess fracturing fluid damage to 
the rock permeability and the cleanup efforts required to return the 
host rock to the initial permeability. Irrespective of the initial per- 
meability, post-treatment permeability was in the tenths of micro- 
darcies range. Initial permeability of the rock treated with two of 
the fracturing fluids was recovered in less than two hours; with the 
third, post-fracture permeability appeared to stabilize at 60% of the 
initial permeability. 


39838 (DOE/BC/10003—22, 
project status report. May 1981. 
File Number DE82001604. 


111) Western gas sands 
S, PC Al8/MF AOl. 


— abstracts information system. 
progress of the major govern- 
ment-sponsored efforts to increase gas production from low-perme- 
ability gas sands of the western US during October 1978. Only new 
developments occurring during this reporting period are discussed. 
A Technology Implementation Plan meeting was held to initiate 
implementing Enhanced Gas Recovery working group activities. 
Fiscal year 1979 projects initiated by USGS and the Energy Tech- 
nology Centers and National Laboratories are progressing as sched- 
uled. The USGS has expanded the boundaries of the Northern 
Great Plains Province to include the entire states of North and 
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South Dakota. The Mitchell Energy Muse Duke No. 1 flowed at 
2,100 MCFD and preparations were made to fracture the well with 
approximately 1,000,000 gals of fluid and 3,000,000 Ibs of sand. 
Terra Tek completed analyses of cores taken from this well. 


39839 eae a ” BB 111-112) Western gas 
sands project, core program. Ma 1. NTIS, PC A18/MF 
A01. File Number DE#2001604.. 


In Western es sands project: abstracts information system. 

The WGSP Program provides resource assessment and 
reservoir analysis data for evaluating the potential for gas produc- 
tion from the western tight sand basins. Also the program provides 
resource development information needed for gas recovery esti- 
mates, well spacing determinations and studies of improving stimu- 
lation technology. The USGS has the lead role in identifying areas 
where cores should be obtained. The Department of Energy, or 
one of its contractors, has and will continue to negotiate agree- 
ments and/or contracts with interested companies for coring, log- 
ging, and testing in appropriate intervals in selected wells. 


39840 (DOE/BC/10003—22, pp 113) Ecological consid- 
erations for Project Wagon Wheel and hydraulic fracturing 
activities. Whicker, F.; Alldredge, A.; Fisser, H.; Post, G. 
May 1981. NTIS, PC Ai8/MF AO0l. File Number 
DE82001604. 


In Western gas sands project: lnete eines ae 

Environmental studies were conducted for El Paso Natural 
Gas Co. in connection with a proposed nuclear fracturing experi- 
ment and two massive hydraulic fracturing experiments which were 
to be used to test the feasibility of stimulating natural gas flow in 
sandstone formations of low perteability. The present report ex- 
tends the baseline documentary information relative to Project 
Wagon Wheel through 1975 and summarizes observations on the 
massive hydraulic frac experiment at Pinedale Unit Well No. 5. The 
extension is from two previous reports concerned with pre-event 
biospheric inventories, impact analysis and mitigation for the pro- 
posed nuclear frac experiment, and also observations made from an 
environmental impact viewpoint on a massive hydraulic frac experi- 
ment for Well No. 7. The studies described in this and previous re- 
ports have been suspended indefinitely. 


39841 (DOE/BC/10003—22, pp 113) Ecologic aie 
ations for Project Wagon Wheel and hydraulic 
tivities.. Whicker, F.; Alldredge, A.; "Fisser, G.; Post, G. 


May 1981. 
DE82001604. 
In Western sands pro abstracts information system. 
This report vs Soieaandines eo activities during 1974 which 
were not completed in time to include in the Phase I Report. This 
document contains data and observations from the vegetation, 
aquatic, and mammalian studies for the purpose of pre-event docu- 
mentation for Project Wagon Wheel. Also additional information is 
to document ecological impacts of hydraulic frac experi- 
ments in the Pinedale Unit near the Wagon Wheel site. 


39842 (DOE/BC/10003—22, pp 114) Semi-annual 
for the unconventional gas recovery program. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This document is the second semi-annual report describing 
the technical progress “of the US Department of Energy (DOE) 
projects directed at gas recovery from unconventional sources. The 
period of October 1, 1978 through March 31, 1979 is covered. This 
report is divided into five parts - a summary and a section devoted 
to each of the four unconventional resources: (1) coalbed methane 
recovery, (2) eastern gas shales, (3) western gas sands, and (4) 
geopressured aquifers. Each resource selection presents information 
which serves as an introduction to that project as well as technical 
progress and status of the activities for each project's primary ele- 
ments. 


NTIS, PC AI8/MF AOl. File Number 


39843 etter ed 10003—22, pp — Chemical explo- 
sives fracturing field demonstrations - final report. May 1981. 
NTIS, PC A18/MF ree File Number DE82001604. 
In Western gas yject: abstracts information system. 
The Petrolesn Techad ap Lenpecisien’s Siae ahendiel en. 
plosive fracturing system was field tested in two Oriskany sand 
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wells and one Devonian Shale well. The field tests were sponsored 
by ERDA. Prior to the field demonstrations, a safety and hazards 
analysis of the system and planned test program indicated that the 
risks were insignificant. The field demonstrations have been com- 
pleted with only minor problems being encountered. Evaluation of 
results shows that the PTC system can safely manufacture and 
inject a liquid chemical explosive into natural gas-bearing forma- 
tions. The detonation in one well did increase the flow characteris- 
tics by a factor of 1.66. No improvement was seen in second well. 
Marked improvement was seen in the Devonian well in that gas 
production increased threefold and the formation’s capacity to 
produce increased tenfold. 


39844 (DOE/BC/10003—22, pp 117) Enhanced recovery 
of unconventional gas, the methodology - volume III (of 3 vol- 
umes). May 1981. NTIS, PC A18/MF AOl1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The study of Enhanced Recovery of Unconventional Gas 
consists of three volumes, of which this is the third. It describes the 
analytic approach and methodology used in the study; specific 
methodology used in the examination of specific resources - proved 
and inferred reserves of conventional gas, tight gas sands, Devonian 
Shale, gas occluded in coal seams, and solution gas in geopressured 
aquifers. Enhanced Gas Recovery research strategies and estimates 
of their potential that results from this study are designed to over- 
come the problems that have contrained the development of the un- 
conventional sources of natural gas. 


39845 (DOE/BC/10003—22, pp 117) Reservoir proper- 
ties affecting matrix acid stimulation of sandstones. McCune, 
c.; Ault, J.; Dunlap, R. May 1981. NTIS, PC A18/MF AO1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The results of a high-pressure, high-temperature matrix-aci- 
dizing laboratory study of 20 sandstones was used to derive general 
criteria for predicting acidizing response. The results were also 
used to develop a single correlation for relating reservoir properties 
such as permeability, porosity, and mineral composition to the aci- 
dizing response. Generally, low-porosity, low-permeability, well 
consolidated sandstones of high compressive strength were found 
to be the best matrix acidizing candidates. 


39846 (DOE/BC/10003—22, pp 118) Enhanced reco 
of unconventional gas. May 1981. NTIS, PC Al8/MF ‘AOL. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Part I of the Executive Summary of the study of enhanced 
gas recovery serves to assist public decision makers select among 
the many choices by ing three strategic questions: (1). how 
severe is the need for future supplies, (2) What is the economic po- 
tential of providing a portion of future supply through enhanced re- 
covery, (3) Is it more cost-beneficial to use price, public R & D, or 
a combination of both to stimulate the potential. Part II provides 
further analysis of these three questions and a framework for de- 
signing a cost-effective DOE research and development program to 
stimulate industry. Part III provides a review of the methodology 
and acknowledgements. 


39847 (DOE/BC/10003—22, pp 119-120) Permeability 
of Fort Union Formation sandstone samples: project Rio 
Blanco. Quong, R. May 1981. NTIS, PC A18/MF A01. File 
Number DE82001604. 

See ae ae» project: abstracts information system. 

Project Rio Blanco is a proposed experiment in nuclear stim- 
ulation of low-permeability gas-bearing sandstone in the Piceance 
Basin. A part of the preshot technical studies is the determination 
of the in-situ permeability of the sands to be stimulated. Results 
presented here are based on core-sample measurements. The pur- 
pose is to determine the influence of various parameters on perme- 
ability and the effect of these parameters on the prediction of in-situ 
values. Results indicate that permeability within a formation highly 
variable and strongly influenced by both confining pressure and 
water saturation. Correlations linking permeability with physical 
properties, such as porosity, do not fit the observed behavior. 
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39848 (DOE/BC/10003—22, pp 120) Project Rulison 
feasibility study. May 1981. NTIS, PC A18/MF AO1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report is a feasibility study on the use of underground 
nuclear explosives to stimulate the massive Mesaverde gas sand of 
the Rulison Field in the Piceance Basin of Colorado. Based upon an 
extensive coring, logging, and testing program, the Rulison Field is 
a valid site for nuclear stimulation experiment. The success of such 
an experiment will be a major step in developing full-scale commer- 
cial applications of nuclear stimulation techniques that will result in 
the development of large quantities of presently non-commercial 
gas reserves. It is proposed that a more sophisticated device than 
planned for other nuclear stimulation experiments be employed in 
the Rulison project. Two nuclear devices would be used, separated 
by about 1000 ft vertically and fired simultaneously. The tandem 
arrangement is designed to stimulate an extremely thick zone of 
greater depths than have been heretofore considered. 


39849 (DOE/BC/10003—22, pp 120-121) Project oe 
son - site evaluation pre-shot - reservoir report. Mann, R 
Moffatt, E.L.; Bray, B.G. May 1981. NTIS, PC Aie/Mi 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report covers the long term pre-shot testing of the ex- 
ploratory well R-EX (Hayward 25-95) at the Rulison site, the reser- 
voir evaluation based on the test data, and predictions of the per- 
formance of both conventional completions and nuclear stimulated 
wells. The predictions were calculated using a radial, unsteady state 
gas flow computer model with the formation properties and several 
different production environments. Core data, well analyses and hy- 
drologic testing results are not included herein. The results of the 
hydrologic testing of the well have been reported in the open file 
literature by USGS. 


39850 peed 10003—22, pp 121) ae and 
permeability dev in the tight gas sands of the eastern 
Uinia Basin, Utah. Knutson, C.F.; Boardman, C.R. May 
1981. NTIS, PC A1l8/MF AOl1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The relationships between reservoir characteristics and flow 
regimes exhibited by 21 Uinta Basin gas wells have been investigat- 
ed. The reservoir sands represent fluvial, lake margin, and lacus- 
trine deposits. Production data were analyzed to determine the type 
of flow for each well. This analysis indicated that one well exhibits 
radial flow, 13 wells linear flow, and seven wells indeterminate 
flow regimes. Log curve patterns were determined and correlated 
to flow type. It appears that log patterns may be useful in qualita- 
tively distinguishing low continuity sands from moderate continuity 
sands. Correlation of surface linear feature orientation and sand lens 
orientation in outcrops indicates that relating frac orientation to 
lens geometry cannot be effectively predicted without a good tech- 
nique to predict lens orientation. Completion strategies to optimize 
frac efficiency are suggested. 


39851 (DOE/BC/10003—22, pp 122-123) LLL gas stim- 
ulation program quarterly progress report January through 
March 1978. Satan, WI: dedbe Anderson, G.D.; Shaffer, R.J.; 
Montan, D.N.; Haimson, B.; Cleary, M.P. May 1981. NTIS, 
PC A18/MF AOI. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report summarizes the LLL Gas Stimulation programs 
during the second quarter of fiscal year 1978. Some model calcula- 
tions of local and distant effects of the hydraulic fracturing process 
have been performed and analyses of surface deformation effects in 
a layered medium above a fracture have been completed. A theo- 
retical and laboratory analysis of effects of layering and interfaces 
on hydraulic fracturing indicate that stress concentration factors at 
the tips of a fracture are significantly affected by differences in me- 
chanical moduli across an interface. Additionally, frictional charac- 
teristics of the interfaces strongly affect propagation. Dislocation 
models are being applied to crack propagation across an interface. 
Experiments are underway to determine effects of stress magnitudes 
on fracture orientation in porous basalt. 
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39852 (DOE/BC/10003—22, pp 123) Rio Blanco mas- 
sive hydraulic Phase II: organization. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Rio Blanco Massive Hydraulic Fracture (MHF) experi- 
ment consists of three phases: Phase I, a design phase resulting in a 
Project Definition, Phase II, an organizational phase; and Phase III, 
a field execution phase. Phase I has been completed with both the 
Government and industry participating. During Phase II, CER 
Geonuclear Corp., under AEC Contract, solicited industrial sup- 
port, obtained the necessary permits, made the necessary contrac- 
tual agreements, and arranged for an experimental site. This report 
describes the results of the Phase II effort and outlines the oper- 
ational plan for Phase III of the experiment. 


39853 (DOE/BC/10003—22, pp 125) Gasbuggy preshot 
summary report. Holzer, F. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

As part of the Gasbuggy preshot work, two gas wells were 
drilled and completed approximately 190 and 300 ft from the em- 
placement hole. The total gas-in-place is calculated to be 5.8 billion 
cu ft (bcf) per 160 acres. In-situ permeabilities from buildup tests 
are between 0.01 and 0.02 md. In the first well about 50% of the 
gas came from single fracture in the Pictured Cliffs Reservoir, and 
most of the remainder came from bedding planes in the higher 
Fruitland zone. In the second well, most of the gas came from a 
fracture near the top of the Pictured Cliffs. In view of the complex 
flow pattern, reservoir characteristics derived from flow tests must 
be considered as apparent values only. The Gasbuggy nuclear ex- 
plosion at the’base of the Pictured Cliffs is expected to create a 
chimney between 330 and 400 ft high with a radius of 78 ft. Frac- 
turing should extend radially about 400 ft. No flooding of the chim- 
ney with water is expected. 


20086 (DOE/BC/10003—22, pp 126) Reservoir stimula- 
tion: right diagnosis elusive. Lenzini, D. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The most recent tests on reservoir stimulation demonstrate 
that geological diagnostic capability still is not advanced enough to 
successfully determine what sands need to be stimulated and how 
much. Development of an effective method of diagnosing low per- 
méability requires extensive testing and research by government 
and industry before stimulation success can be assured. Several case 
histories are presented. 


Large fracture 
treatments may unlock tight Part 1 and 2. Hol- 
ditch, S.; Morse, R. May 1981. NTIS, PC Al8/MF AOl. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The purpose of this two-part paper is to explore the possibil- 
ity of using extremely large fracture treatments to capture gas from 
tight zones by increasing the pressure gradient a long distance from 
the wellbore. Part 1 deals with the approach to the study and Part 
2 deals with the results of a numerical model study. The numerical 
model results show that frac treatment doesn’t have to be much 
larger than present treatments to give good results. Optimum frac- 
ture length would depend on an economic analysis which involves 
analysis of reservoir properties, cost of drilling additional wells, and 
cost of fracture treatment. 


39855 (DOE/BC/10003—22, pp 137) 
reservoirs, 


39856 (DOE/BC/10003—22, pp 137) Stimulation of low 
permeability gas wells in the Rocky Mountain area. Carney, 
M.; Wieland, D. May 1981. NTIS, PC A18/MF AO1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

This paper concerns low-permeability gas wells in the 
Rocky Mountain area that have to be stimulated to be economical. 
Because of low formation pressures and/or low permeability, con- 
siderable care must be taken to choose the proper fluid for a stimu- 
lation treatment. Fluid inhibition, capillary forces, frac fluid impuri- 
ties, and formation composition are some of the more critical fac- 
tors that have to be considered. This paper discusses the approach 
to the evaluation of low-permeability formations as to the type of 
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frac or acid stimulation fluid to use, new fluids for this type of frac 
or acid stimulation fluid to use new fluids for this type of problem, 
and provides field stimulation results for the different fluids used. 


39657 (DOE/BC/10003—22, pp 146) ae of fracture 

w-permeability 
y, J. aoe 1981. 
200 1604. 


and reservoir parameters on recovery from lo 
gas reservoirs. Lemon, R.; Patel, H.; Dem: 

NTIS, PC A18/MF AO1. File Number D! 

In Western gas sands project: abstracts i information system. 

Many reservoir properties and hydraulically induced fracture 
parameters affect the pressure production behavior of a well. The 
effect of different reservoir properties such as permeability, hydro- 
carbon porosity, well spacing, reservoir pressure and different verti- 
cal fracture parameters such as fracture penetration, fracture per- 
meability, fracture width, fracture porosity on the pressure produc- 
tion behavior of a well is investigated using a single-phase two-di- 
mensional reservoir simulator which utilizes a direct solution 
method. Depending on the reservoir properties, there are unique 
fracture parameters which optimize the recoverable gas for a given 
time period. The study indicates that the recovery factors for low- 
permeability gas reservoirs are sensitive to the effective fracture 
length. The fracture conductivity above about four darcys does not 
contribute measurably to the 30-year recovery nor does the fracture 
width for the same set of reservoir parameters. Fracture orientation 
on 320-acre spacing can change recovery by a factor of two. 
Curves are presented which can be utilized in establishing the an- 
ticipated benefits for different fracture treatment designs. 


39858 (DOE/BC/10003—22, pp 147) Another ngs 
cant step in the evolution of stimulation treatments in the 
Muddy J Sand - Wattenberg Field. L. May 1981. 
NTIS, PC A18/MF A0O1. File Number D. 32001604. 

In Western gas sands project: abstracts information system. 

This paper involves stimulation treatments in the tight 
Muddy J Sand Formation of the Wattenberg Field. New develop- 
ment has centered on the changing of fluid type, fluid volume, 
proppant size and techniques of proppant scheduling with the result 
of much improved productivity. Presented is a brief history of stim- 
ulation treatment development over the life of the field, the se- 
quence of evaluation of treatment variables, and some of the mo- 
tives for the alterations. The paper includes general treatment data 
and comparisons in productivity on three of the test cases which 
represent pivotal steps in the ultimate evolution of the new treating 
approach. All data, wells and results pertain to properties owned 
and operated by Amoco Production Company. 


39859 (DOE/BC/10003—22, pp ae Effect of fracture 
azimuth on production with application to the W: 
Gas Field. Smith, M.B. May 1981. NTIS, PC A18/MF AO1. 
File Number DE82001604. 

In Western gas roject: abstracts information system. 

The application $n of MHF detons to create deeply pene- 
trating fractures in low-permeability formations requires knowledge 
of fracture azimuth for optimum field development. A great deal of 
attention has been focused on field methods for determining azi- 
muth but as yet there has been no quantitative estimation as to how 
critical this data will be. This need is addressed here and an approx- 
imate method is presented for calculating the potential for pressure 
interference due to variations in fracture azimuth. This method, 
which is based on theoretical pressure contours around a fracture 
seul, b wend 40 atediy tee Wemeshorg Geo Pulld. Tt is noted thet the 
effect of azimuth on recovery can be significant. 


39860 es pp 150-151) Analysis o 
fractured gas well using reservoir simulation. Holditch, SAS 
Laufer, WL. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

a. Seen ge sent one : abstracts inf 

This paper wes used to it gas 
sendin Hataiite Medineuegueanatl netmaniaat aaa ioe 
coal seams, and to produce a realistic interpretation of in-situ reser- 
voir conditions by use of computer history matching and geologic 
data. The model is applied for sensitivity analyses of a given reser- 
voir to determine parameters such as well spacing and fracture 
treatment size. Continuous sand reservoirs were easily simulated, 
while lenticular reservoirs were more complicated due to discontin- 
uous members. The model was also applied to the Devonian Shale, 
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and results indicated that it is a highly fractured reservoir. It is 
stated that numerical models can be used to simulate continuous 
tight gas sand and lenticular gas reservoirs to properly analyze well 
data and also to perform sensitivity analyses of reservoir param- 
eters. 


39861 (DOE/BC/10003—22, pp 153) Increased deep 
fracturing activity eyed in Wind ‘River Basin’s Madden Deep 
Unit. Gannan, L. May 1981. NTIS, PC A18/MF AOl1. File 
Number DE82001604. 

In Western sands project: abstracts information system. 

A massive ing treatment of well victor 1-14 in the 
Madden Deep Unit at 20-031-99 ft in depth near Lost Cabin, Wyo- 
ming in the Wind River Basin was recently completed (1980). 
Treatment consisted of 340,000 Ibs of sintered bauxite, 40,000 Ibs of 
100 mesh sand and 298,560 gals of YF400 (Dowell) fracturing fluid 
through 11 perforations in the Shannon Member (silty sandstone) of 
the Cody Formation at an average pressure of 12,000 psi. Bottom- 
hole static temperature is 350 ‘'F. The treatment was designed to 
produce a fracture penetrating 1,530 ft from the wellbore. As of 
mid-May, five wells have been fractured in this unit, all in excess of 
16,000 ft. 


39862 (DOE/BC/10003—22, pp 155-156) In support of 
the planned massive hydraulic fracture to be performed by 
Pacific Transmission supply company in the Uinta Basin. 
Buchholdt, L.; Ahmed, U.; Abou-Sayed, A.; Jones, A. May 
1981. NTIS, PC Al8/MF A0Ol1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Laboratory analyses were performed on cores taken from 
PTS Well No. 23-25 Federal, Uinta Basin, Utah. Fracturing fluid 
interaction with the host rock under simulated in-situ conditions 
was investigated for a number of candidate fluids. For these par- 
ticular rock samples the damage caused by the fracturing fluid (ir- 
respective of kind) was directly dependent on the initial permeabil- 
ity of the sample - the higher the initial permeability, the higher 
was the damage caused by the fracturing fluid. The damaged per- 
meability recovery rate was also dependent on the initial permeabil- 
ity apart from the amount of back flow pressure. The higher the 
initial permeability, the higher was the damaged permeability re- 
covery rate. Therefore, in order to assess which fracturing fluid 
causes the minimum damage, tests should be performed on cores 
with identical initial permeability. Flow conductivity through 
propped and unpropped fractured specimens were determined 
under simulated downhole stress and temperature conditions. The 
unpropped fracture conductivity was strongly affected by the con- 
fining stress. Conductivity of the fracture showed very little reduc- 
tion with application of confining pressure. For any particular sand 
size the flow conductivity was dependent on the proppant concen- 
tration. 


30063  (DOE/BC/10003—22, pp 156) History of Mesa- 
verde t in the San Juan Basin. Pritchard, R.L. 
May 1981. NTIS, PC A18/MF AOl. File 

DE82001604. 


In Western gas sands project: abstracts information system. 

The Mesaverde Group consists of the basal regressive 
marine sandstone of the Point Lookout Formation followed by the 
nonmarine Menefee Formation and capped by the transgressive 
sandstones of the Cliff House Formation. Production is primarily 
from the sandstones of the Cliff House and Point Lookout. The res- 
ervoir rocks have relatively low porosity and permeability but are 
fractured. Modern completion practices involve hydraulic fractur- 
ing utilizing sand-water treatment. Zones showing evidence of po- 
rosity are so treated except those known to be water bearing. 


39864 (DOE/BC/10003—22, pp 156-157) Evaluation of 
Gestene Gomteiematt within Ge Ceetemnte fend. Bechtel, 
L.; Abou-Sayed, A.; Jones, A. May 1981. NTIS, PC A18/ 
MF AOI. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

An in-situ stress measurement conducted in PTS Well 23-25 
Federal in the Red Wash Field indicates that at a depth of 9,032 ft, 
within the upper portion of the Mancos Formation, the stress state 
can be correlated with the fracture pressure gradient determined by 
the Schlumberger Synergistic Log System, at the same depth. As- 
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suming this correlation is consistent over the entire interval logged, 
the FPG log has been used to evaluate the potential for containing 
a hydraulic fracture in the Castlegate Sandstone. The containment 
calculation indicates that if the bottom hole testing pressure does 
not exceed 7000 psi plus any expected drop across the perforations, 
the fracture should be contained within the Castlegate Sand. 


39865 (DOE/BC/10003—22, pp 157) Strain-relaxation 
measurements in the Mesaverde and Mancos Shales, Uinta 
Basin, Utah. Swolfs, H.; Lingle, R.; Thomas, J. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report describes the results of field work performed at 
the PTS 23-25 Federal (Red Wash Field) well site to assess the sub- 
surface stress conditions in Lower Cretaceous rocks and to evaluate 
the potential for creating and containing a massive hydraulic 
fracture(s) within the Castlegate Sandstone. The results of this 
work yielded the following: 1. The stress states in the Mesaverde 
and Mancos Shales are very similar and approach lithostatic condi- 
tions. 2. The preferred direction of fracture extension in the rock 
units tested is N 60°-65°W, which is parallel to the average strike 
of the gilsonite dikes of the Uinta Basin, Utah. Because no core has 
been obtained from the Castlegate Sandstone, a comparison be- 
tween the stress states in the barrier shales and the pay sandstone 
has not been possible. 


39866 (DOE/BC/10003—22, pp 158) Drilling and frac- 
turing improvements for low-permeability gas wells in western 
Canada, tie i; 5 ee” H.; Beecroft, W.; Pamplin, L. 
May 1981. Al8/MF A0Ol. File Number 
DES2001604. 

In Western gas sands project: abstracts information system. 

Laboratory and field research have resulted in better drilling 
and fracturing fluids for the Cretaceous, water sensitive, gas-pro- 
ducing formations of western Canada. This successful application is 
a combination of potassium chloride water and an organic clay sta- 
bilizer which is used both in drilling and hydraulic fracturing oper- 
ations. Improved results were reported when the new fluid was 
used in conjunction with carbon dioxide for faster cleanup. Labora- 
tory tests, field applications and results are discussed. 


39867 (DOE/BC/10003—22, pp 159) Larger frac treat- 

ments considered for Basin Dakota. Roundree, R. May 1981. 
NTIS, PC A18/MF AO01. File Number DE82001604. 

In Western gas sands P may yject: abstracts information system. 

This article reviews feasibility of large fracture treat- 
ments for the Basin Dakota Formation to improve production from 
tight gas sands of the San Juan Basin. Opinions from operators such 
as Merrion & Bayless, Amoco, Conoco, Mobil, and El Paso Natural 
Gas Co. are given on proppant and fluid types for large stimulation 
treatments. Goals are to obtain slower rates of decline, better drain- 
age and deliverability utilizing well spacing, type and amount of 
proppant fluid and ratioed amounts of proppants. Considerations 
are also given to foam treatments. 


39868 (DOE/BC/ oS pp 173) Real gas pseudo- 
time - a new function for pressure of MHF 

gas wells. Agarwal, R.G. May 1981. NTIS, PC Al8/MF 
AOL. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A new time function has been defined which considers vari- 
ations of gas viscosity and compressibility as a function of pressure, 
which in turn is a function of time. This function appears to be 
similar to the real gas pseudo-pressure, which takes into account 
the variations of as viscosity and real gas deviation factor as a func- 
tion of pressure. This function has aided in post-treatment pressure 
buildup analysis of fractured (including MHF) gas wells by type 
curve analysis. Results of computer simulated pressure buildup 
analysis indicate that the use of the function provides satisfactory 
values of computed fracture lengths in fractured gas wells. 


39869 (DOE/BC/10003—22, pp 173-174) Effect sand 
handling equipment has on prop sand quality. Wendorf, C.L.; 
Burke, R.F.; Garbis, S.J. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 


The effect of sand handling equipment on the quality of 
propping sand has been investigated. Early results have indicated 
that sand size is not significantly changed on its trip from the sup- 
plier to the wellhead. In addition, conductivity tests on 20/40 prop 
sand indicates some particle size variation from current specifica- 
tions can occur without causing significant reduction in conductivi- 
ty. Tests were done to study the effect particle-size distribution has 
on sand permeability at increased overburden stresses. 


39870 (DOE/BC/10003—22, pp 174) Determination of 
principal stresses and confinement of fractures in 
Cotton Valley. Rosepiler, M.J. May 1981. NTIS, PC A18/ 
MF AOl. File Number DE82001604. 

In Western sands pro abstracts information 

The fracturability otf meee is controlled 1 voles 
elastic mioduli and principal stresses within the earth. By calculating 
these moduli and stresses, the tendency for a fracture to propagate 
through various strata can be predicted. The principal stresses can 
be calculated from density and acoustic logs. Overburden pressure 
is obtained by integrating density logs. Principal stresses are also 
calculated from acid or fracture treatments. The horizontal princi- 
pal stresses are a function of Poisson's ratio which in turn is a func- 
tion of lithology. Since the horizontal principal stresses are higher 
in shales than sands, overlying shales should tend to confine the 
vertical growth of fractures. F; i should be limited 


racturing pressures 
so as to take advantage of the sand-shale closure stress differential. 


39871 (DOE/BC/10003—22, pp 174) Methods to better 
determine hydraulic fracture Dobkins, T.A. May 
1981. NTIS, PC Al8/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Temperature surveys are generally the most reliable method 
for estimating fracture height at the wellbore. However, there are 
times when the surveys are inconclusive. Several methods are used 
to supplement post-frac surveys for a better estimate of fracture 
height. These methods are: (1) laboratory and field measurements 
of thermal conductivity, (2) computer simulation of temperature 
surveys, (3) post-frac gamma ray logs to locate radioactive prop- 
pant, (4) the Radial Differential Temperature log, and (5) the noise 
log. 


39872 (DOE/BC/10003—22, pp 175-176) Fracture 
design for suspended sand packs. Kaspereit, D.H. May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 
2 abstracts information system. 
This paper presents a simple method of designing a suspend- 
ed fracture of a desired conductivity. The design balances volume, 
pump rate, and fluid loss to obtain the desired length. The method 
is most applicable to low-permeability reservoirs where the conduc- 
tivity of an equilibrium pack is not needed. It is not necessary for 
the fracture to have a greater flow capacity to the wellbore than 
the formation has into the fracture. The design also can be applica- 
ble in some massive zones where the permeability is higher, but the 
cost to build an equilibrium pack is prohibitive. The design centers 
on the sand concentration of the sand slurry in a finite number of 
segments along the fracture length to give the optimum flow capac- 
ity. The design gives better vertical coverage, gets deeper penetra- 
tion, reduces costs for the same productivity increase, and reduces 
the amount of load to recover. 


39873 (DOE/BC/10003—22, pp 182) Stimulating tight 
Sonora zones using low rates. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

ee ee yject: abstracts information system. 

Current fracture practices used by many operators are to 
perforate large zones, often every prospective interval, and to treat 
them using large volumes of fluid and propping agents pumped at 
high rates. Although this process is successful in some areas, experi- 
ence in the Sonora Basin has determined that it often is counterpro- 
ductive. Sometimes the least prospective zones take the largest por- 
tion of the frac fluid, reducing the amount other zones are stimulat- 
ed. And when some zones do not receive adequate treatment, the 
pressure of gas flowing from other zones may block the inadequate- 
ly treated zone from unloading, thus keeping damaging water in the 
zone. Another disadvantage of the large job over the smaller, indi- 
vidual frac is that it tends to cause large vertical fractures near the 
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wellbore rather than fractures that might be smaller, but radiate to 
further horizontal distances from the well. Success obtained in pro- 
ducing tight Sonora zones has been to select the lowermost pay 
zone, fracture it using a low rate frac and to produce it to deple- 
tion, at which time another interval is chosen. Frac materials in- 
clude 200,000 Ibs of 100 mesh sand and 30,000 gals of fluid, normal- 
ly 50 to 50% methanol plus KCl water. Sand is started into the 
well initially at about 4 to 5 ppg and increased to 10 ppg for the 
remainder of the treatment; rates vary from 14 to 17 bpm. 


39874 (DOE/BC/10003—22, pp 183) Large frac jobs 

open Cotton Valley Sands. May 1981. NTIS, PC A18/MF 
A0l. File Number DE82001604. sia 

In Western sands t: abstracts rmation system. 

Becmues of ib low pormocebi ity (0.1 to 0.2 md) and porosity 
(10%) the Cotton Valley Sand requires stimulation. Fracture treat- 
ments include about 400,000 gals of fluid and one million Ibs of 20- 
40 mesh sand. Fluid carrying up to 5 ppg of sand is pumped at 20 
bpm with treating pressures averaging about 7400 psi. Pumping 
time runs about 10 hours. Calculated fracture length is about 1000 
ft. Costs for fracing range from $235,000 to $260,000. Thus far, sev- 
eral wells have produced over a billion cu ft of gas and better wells 
still average over 1 MMc fd. 


39875 (DOE/BC/10003—22, pp 183) Fracture - map- 
ping - tilt method. Wood, M.D. May 1981. NTIS, PC A18/ 
MF AOI. File Number DE82001604. 


2 Western roject: abstracts information system. 
MAEYsup TM TM/ rests on the assumption that a signifi- 


cant Re of the energy available for fracturing does conformal- 

ly deform the fracture and the earth’s surface. The total energy re- 
ceived at any site is small with a significant cospectral overlap with 
non-frac noise. An experiment with fracture propagation was done 
at Laredo, Texas. A volume of about 280,000 gals of fluid and 
280,000 Ibs of proppant was injected at 5500 ft depth. The results of 
the experiment indicate that the principal fracture azimuth can be 
determined although there is no direct measurement available to 
confirm it. Additional experiments were done in Colorado on three 
Amoco wells at a depth of 4700 ft with volumes on the order of 
120,000 gals. Polar plots of frac showing fracture azimuth are pre- 
sented. 


39876 (DOE/BC/10003—22, pp 184) Sand prop holds 
open record frac in east Texas. May 1981. NTIS, PC A18/ 
MF A0O1. File Number DE82001604. 

In Western gas sands p mee abstracts information system. 

Senrly duee ailllien Re o sand and one million gals of car- 
rier fluid were injected at 11,220-11,430 ft in the Jurassic Cotton 
Valley Lime in the Muse-Duke No. 1 Well in Fallon-North Person- 
ville field, Limestone County, Texas by Mitchell Energy & Devel- 
opment Corp. Before the frac, the well was producing a rated gas 
flow of 1.7 MMc fd at 1750 psi and showing pressure decline. Post 
frac flow was more than 7 MMc fd at 3000 psi surface. Testing 
showed a gross interval about 210 ft thick, estimated net pay of 36 
ft of gas-filled porosity of 8.5% and an estimated gas permeability 
of .09 md. Static formation temperature is 286°F. 


39877 (DOE/BC/10003—22, pp 184) Fracture technolo- 
gy breaks gas barrier. Ellison, L. May 1981. 
NTIS, {PC Al8/MF A01. File Number DE82001604. 
estern sands abstracts information system. 
hn dat kos Ee ee 
from three to eight fold of a hot, tight, deep Smackover pay zone 
in the Sarepta Field in northwest Louisiana. The Gray gas conden- 
sate sand occurs from 11,110 to 11,500 ft. Permeabilities range from 
0 to 10 md, porosities from 5 to 12%, bottom hole temperature is 
about 325°F, water saturation is 20% and estimated gas-in-place 
ranges from 1000 to 1400 Mcf/acre-ft. Condensate (58 to 60°API) 
varies from 10 to 60 bbl/MMcf. Early wells conventionally frac- 
tured and completed have a sustained production of 1000 Mcfd. In- 
creased sustained production to nearly 3000 Mcfd was made possi- 
ble by the use of limited entry perforating and controlled stimula- 
tion procedures to provide deep penetration fractures. This re- 
quired development of proppant carrying gels that would withstand 
higher temperatures and pumping equipment for high pressures 
over sustained pumping periods. Fracture treatment for six Gray 
sand wells are presented. 
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39878 (DOE/BC/10003—22, pp 186) Two pays stand 
out in Williston Basin play. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Within the Greater Mondak Trend, the main drilling objec- 
tives currently range from the shallower Mississippian Mission 
Canyon (+/- 8850 ft) to the deeper Ordovician Red River (+/- 
12,100 ft). The Mission Canyon is highly fractured, has low perme- 
ability in the matrix (in the .1 md range) and only about 5% porosi- 
ty. The structurally controlled Red River Formation contains about 
15 to 20% porosity. Mission Canyon wells are perforated one shot 
per two feet and treated with 10,000 to 30,000 gals of 28% acid per 
interval at fracture pressures. No proppant is needed. Ball sealers 
are used during treatment. When acidizing between the two to 
three intervals, bridge plugs are used. Acid, including friction re- 
ducer, non-emulsifying agent, corrosion inhibitor and iron-seques- 
tering agent, is pumped 10 to 20 bpm. In the Red River, because 
porosity measures up to 20%, 2000 to 5000 gals of 15% acid are 
used to remove formation damage. Perforations entail four shots 
per foot and ball sealers used. Other treatment parameters are the 
same as for the Mission Canyon. Mission Canyon flow rates range 
from 100 to 300 bopd expected, with the Red River ranging from 
300 to 600 bopd expected. Typically, Mission Canyon wells come 
in flowing and then go to pump. Red River wells, on the other 
hand, typically maintain longer flowing lives. 


39879 (DOE/BC/10003—22, pp 187) Semi- annual report 
for the unconventional recovery program. a, R.D. May 
1981. NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report is the fourth semi-annual report describing the 
technical progress of the US DOE projects directed at gas recov- 
ery from unconventional sources. The resource program includes: 
Methane Recovery from Coalbeds Project (MRCP), Eastern Gas 
Shales Project (EGSP), Western Gas Sands Project (WGSP), 
Geopressured Aquifers Project (GAP). The report is divided into 
five parts - a summary section, and a section devoted to each re- 
source project. Each resource section presents information which 
serves as an introduction to that project. Technical information and 
status of the activities for each project’s primary elements are pre- 
sented. The report covers the period of October 1, 1979 through 
March 31, 1980. 


39880 (DOE/BC/10003—22, pp 194) Determination of 
fracturing 


the optimum massive hydraulic design for stimula- 
tion of the Wasatch and Mesaverde Formation. Merrill, R.G. 
May 1981. NTIS, PC A18/MF A0Ol. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The monthly report consists of tabulations for work accom- 
plished and a discussion of work performed on (wells) Natural 
Buttes Unit Nos. 14, 18, 19, 20, 21, and a forecast of work for these 
wells. A summary of MHF treatments is given as are production 
data and decline curves. 


39881 (DOE/BC/10003—22, pp 195) —— fractur- 
ing near interfaces. Shaffer, R.J.; Hanson, M.E. Anderson, 
G.D. May 1981. NTIS, PC A18/MF A0l. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Theoretical and experimental studies were conducted of 
pressure driven fractures near interfaces that separate differing ma- 
terials. Dynamic and equilibrium finite element models were ap- 
plied to study fracturing in the vicinity of interfaces. Equilibrium 
calculations indicate that the stress intensity factor of the leading 
crack tip decreases as the crack approaches a more flexible materi- 
al. Equilibrium analyses of unbonded interfaces, where shear 
stresses are transmitted via friction, indicate that a decrease in the 
coefficient of friction reduces the likelihood of crack penetration 
into the adjacent material when both materials are identical; de- 
creasing friction tends to draw the crack toward the interface. 
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39882 (DOE/BC/10003—22, pp 201-202) Review of 
fracture fluid - reservoir interactions in tight gas formations. 
Baker, B.A.; Carroll, H.B. Jr. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report reviews the pertinent literature available on frac- 
ture fluid interactions with tight gas formations, fracture proppants 
and reservoir characteristics. It deals primarily with the fracture 
fluids and their components and their effect on the rock matrix 
through which they flow during and after a massive hydraulic frac- 
turing treatment. The fracture fluid components and additives in- 
clude base fluids, gelling agents, gel breakers, fluid-loss additives, 
friction-loss reducer, pH adjusters, proppants, etc. Thus, the prob- 
lem areas which have been studied in the past decade and reported 
in the literature are identified. The extent to which these problem 
areas have been investigated is also discussed. Other related sub- 
jects include pore structure, fracture propagation, well testing, well 
performance, and reservoir analysis. 


30883  (DOE/BC/10003—22, p 


207) First monthly 
technical letter report. oe 1981. 


S, PC A18/MF AO0l. 
File Number DE8200 

In Western gas sands project: abstracts information system. 

This report (Stage II) involves the procedures and designs 
necessary to stimulate multiple sandstone strata in the interval 
10,138 - 10,786 ft in Pinedale Unit Well No. 5 by massive hydraulic 
fracturing. The interval between 10,950 and 11,190 ft (Stage I) was 
previously fraced. Technical results of this interval will be reported 
in a forthcoming report. 


39884 (DOE/BC/10003—22, > PP 216) Massive hydraulic 
fracturing in the Natural Buttes Unit, Uinta County, Utah. 
Smith, K.L.; Jackson, T.L. May 1981. NTIS, PC A1l8/MF 
AO01. File Number DE82001604. 

In Western gas sands project: abstracts information s 

The Massive Hydraulic Fracturing (MHF) project in the 
Natural Buttes Unit has been completed. The results of the pro- 
gram indicated poor economics for the justification of massive hy- 
draulic fracturing, but sufficient information was obtained on fluids 
and proppants to permit standardization of the fracture treatments 
in the Wasatch/Mesaverde Formations of the Natural Buttes Unit. 
Materials and equipment selection have improved with experience 
in MHF with regard to the actual operation, but evaluation tech- 
niques for determining fracture growth, in-situ rock-fluid interac- 
tion, and in-situ rock mechanics with regard to fracturing have not 
developed with industry i . The nature of the completions 
does not permit evaluation of the fracture treatments with bottom- 
hole pressure buildup analysis. 


39885 (DOE/BC/10003—22, pp 219-220) a. and 
analyzing low-permeability fractured gas wells. Millheim, 
K.K.; Cichowicz, L. May 1981. NTIS, PC A1l8/MF AO1. 
File Number DE82001604. 

In Western sands abstracts information system. 

Stine ninetiiie scdedieteomaanetnane. 
imate linear flow during initial stages. By analyzing the linear por- 
tion of the pressure performance data, an effective fracture flow 
area can be obtained. After a period of time, the linear flow geome- 
try phases into quasi-radial flow. The radial flow portion of the 
tests can be analyzed to obtain the effective permeability,turbulence 
coefficient and effective wellbore radius. The radius reflects a given 
fracture length. This radius value can be used to predict the future 
pressure performance until a drainage boundary is reached. Once 
the effective fracture area and the effective wellbore radius are ob- 
tained, the vertical fracture efficiency can be determined. It can be 
ascertained from the value of the calculated efficiency whether the 
fracture is effectively propped or whether there are multiple verti- 
cal fractures. 


39886 (DOE/BC/10003—22, pp 220) Successful stimula- 
-pressure, 


tion of a thick, low gas reservoir by 
J.P. May 1981. NTIS, PC 


pseudolimited entry. Mathias, 
A18/MF A0O1. File Number DE82001604. 
In Western sands abstracts information system. 
Continental Oil Co oss hydraulic fracturing tech- 
nique applicable to Mancos B Formation gas wells on the Douglas 


Creek Arch. A thick, low-pressure, water-sensitive gas reservoir 
may be successfully worked by pseudolimited entry fracturing 
using a water-base fracturing fluid. The use of 2% KC1 and liquid 
COz in the fracturing fluid adequately reduces formation damage 
by inhibiting permeability reduction and by providing a means of 
immediately removing free fracturing fluids from the well. In addi- 
tion, the one-stage fracturing technique apparently results in a 
single vertical fracture over the entire formation. 


39887 i, 10003—22, pp 220-221) Pseudolimited 
entry: sand fracturing technique for simultaneous treatment of 
multiple plays. Stripp, L.L.; Williford, R.A. a 1981. 
NTIS, PC A18/MF AOl1. File Number DE82001604 

In Western gas sands project: ihitente tannitien eee, 

The pseudolimited entry technique has been used to simulta- 
neously and effectively sand-water fracture the multiple, hard, tight 
Dakota gas pays in the San Juan Basin. The use of this technique 
essentially has eliminated sand-outs, poor treatment coverage and 
other problems associated with other fracturing techniques. Defi- 
nite productivity increases can be expected over that of Dakota 
wells conventionally fractured. Some areas previously believed un- 
economical can be reconsidered for development. Absolute open 
flow potential of nine well completed by this method averaged 
78% above those conventionally treated. 


39888 (DOE/BC/10003—22, pp 232-233) New proppant 
to sustain fracture and maximize stimulated pro- 
duction. Sinclair, A.R.; Graham, J.W. May 1981. NTIS, mC 
A18/MF AO01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A new proppant (Super Sand) has properties that make it 
ideal for applications in massive fracturing of tight gas sands. The 
proppant is made by coating ordinary frac sand with a phenolic 
resin that is dry and hard at ordinary temperatures. It mixes readily 
with frac fluids and pumps easily. In a fracture, it softens at reser- 
voir temperature, then cures and hardens. It fills the fracture with a 
strong, cohesive rock that retains high permeability at stresses up to 
10,000 psi. The proppant forms a strong, permeable structure within 
the fracture and against the fracturing face. This structure resists 
embedment in soft formations. Uniaxial test strength of cured sam- 
ples approaches 3000 psi indicating a much higher triaxail strength. 
Consequently, the coated grains strongly resist crushing. 


39889 (DOE/BC/10003—22, pp 233) Status reports on 
the Fort Worth Basin. Hannah, R.R.; Matson, B.G.; Craw- 
ford, A. May 1981. NTIS, PC A1l8/MF A0Ol1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Massive hydraulic fracturing treatment was performed on 
the Ferguson 1A, a marginal Bend Conglomerate gas producer, to 
test the feasibility of MHF. The report presents a case history of 
the treatment for this well. Based on the foregoing history, it is 
doubtful that the full stimulation objectives were met, although it is 
probably that some degree of technical, if not economical, success 
was achieved. 


39890 (DOE/BC/10003—22, pp 235) Strategic plan for 
enhanced gas recovery. May 1981. NTIS, PC Al8/MF AOl. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This draft report represents the results of a study performed 
by the Department of Energy over the period from April 1977 to 
April 1978. The study predates the recent compromise of natural 
gas policy under the proposed National Energy Act. The study 
result shave undergone only partial review and are being published 
to provoke discussion and further consideration within the Depart- 
ment of Energy, by other federal agencies, and by private industry. 
The empirical research and quantitative assessment of the uncon- 
ventional gas resources were conducted by Lewin and Associates, 
Inc. Booz, Allen and Hamilton played a major role in the coordina- 
tion of study activities and the preparation of this draft report. 
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39891 (DOE/BC/10003—22, pp 237) Racies distribution 
and reservoir quality of biogenic gas reservoirs of Northern 
Great Plains - example from Eagle-Telegraphy Creek (Upper 
Cretaceous) interval. Gautier, D.L.; Rice, D.D. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The quality of reservoirs containing biogenic gas in the 
Northern Great Plains is predictable on the basis of facies distribu- 
tion. Rocks of the Upper Cretaceous Eagle Sandstone - Telegraph 
Creek Formation stratigraphy interval include excellent examples of 
several reservoirs types. Conventional reservoirs of the Eagle Sand- 
stone are restricted to a north-south trending band of coastal sand- 
stones in central Montana. These reservoirs are highly porous and 
permeable and display evidence of extensive diagenetic alteration. 
Gas reservoirs in offshore marine mudstones of the Gammon Shale 
consists of thin, discontinuous lenses and laminae of siltstone en- 
closed in silty shale. The reservoirs are tight with permeabilities of 
0.1 md or less. They have high irreducible water saturations (> 
80%; however, they produce little free water). The reservoirs are 
extremely susceptible to formation damage when exposed to water- 
based fluids used during drilling and hydraulic fracturing. The 
Gammon reservoirs have low productivity but volumetrically make 
up the greatest part of rocks equivalent to the Eagle-Telegraph 
Creek sediments, and they probably have the greatest potential for 
reserves of shallow gas in the Northern Great Plains. 


39892 (DOE/BC/10003—22, pp 239) DOE/GRI — 
experiments in western low-permeability gas reservoirs. 
Evered, J.E.; Bailey, W. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 

In Western gas sands pa: abstracts information system. 

The US Department of Energy and the Gas Research Insti- 
tute are sponsoring research in the production of natural gas from 
low-permeability reservoirs in the western US. Work is concentrat- 
ed in the areas of resource characterization and the development of 
technology to stimulate economic recovery of gas from these reser- 
voirs. Key to the success of these programs is the conduct of field 
experiments to confirm results of laboratory investigations and to 
apply and evaluate new technologies. Field tests of massive hydrau- 
lic fracturing conducted to date by DOE have been cost-shared 
with industry operators. Future emphasis will be directed toward 
fully government funded multi-well experiments. An integral por- 
tion of the program is the transfer of new technology and test re- 
sults to industry, in order to accelerate commercialization of the 
tight gas resource. 


39893 (DOE/BC/10003—22, pp 240-241) Empirical 
study of the natural gas . May 1981. NTIS, PC A18/ 
MF A01. File Sender DE82001 604. 

In Western gas sands project: abstracts information system. 

Basic objective of empirical study was to gather and synthe- 
size sufficient data to facilitate: development of an industry base 
case in EGR recovery; delineation of the major risks, uncertainties, 
and constraints to the timely and cost effective exploitation of non- 
conventional resources by the private sector; formation of a com- 
prehensive set of candidate federal strategies for accelerating the 
exploitation of the nonconventional resources; procurement of spe- 
cific industry recommendations concerning a federal program in 
EGR technology developed. 


39894 (DOE/BC/10003—22, pp ye ne eg Te J 
sounding in 


nificance of magnetotelluric 
River Plain-Yellowstone Standley, Wi D.; epoch TE. J.E.; 
Bostick, F.X.; Smith, H.W. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

In Western gas sands pro onpree abstracts information system. 

Magnetotelluric soundings al ong a profile extending from the 
Raft River geothermal area in southern Idaho to Yellowstone Na- 
tional Park in Wyoming reveal a highly anomalous crustal structure 
involving a conductive zone at depths that range from 18 km in the 
central part of the eastern Snake River Plain to 7 km beneath the 
Raft River thermal area and as little as 5 kn in Yellowstone. Resisti- 
vities in this conductive zone are less than 10 ohm m and at some 
sites less than 1 ohm m. Structural parameters obtained in process- 
ing the magnetotelluric data suggest the possibility of a conductive 
axis along the center of the eastern Snake River Plain, and these 
parameters also point to very conductive structures beneath the 
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Yellowstone area. In addition to the deep conductive zone the 
thickness of extensive surface basalts in the eastern Snake River 
Plain was mapped geophysically, and units between the basalts and 
the deep conductive zone were fitted to geologic models. 


39895 (DOE/BC/10003—22, pp 242) Analysis of bene- 
fits for research and development projects for unconventional 
gas resources proposed the Gas Research Institute. May 1981. 
NTIS, PC A18/MF AOl1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
The Gas Research Institute has proposed research and de- 
velopment projects involving unconventional gas resources. TRW 
performed a benefits analysis for these projects which involve: 
western gas sands, eastern gas shales, methane from coal deposits, 
geopressured aquifers and methane hydrates. 


39896 (DOE/BC/10003—22, pp 246) Estimates of gas 
content in coal and carbonaceous rocks from deep drilling in 
Pacific Creek area, northeastern Green River Basin, Sweet- 
water County, Wyoming. Markochick, D.J.; Law, B.E. May 
1981. NTIS, PC A1l8/MF AOl1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Coal, carbonaceous shale, and siltstone have been tentatively 
identified as some of the more important source rocks of gas in 
low-permeability gas reservoirs in the Greater Green River Basin 
of Wyoming and Colorado. An attempt to quantify the amount of 
gas presently contained in these source rocks was initiated during 
coring of the Rainbow Resources-Pacific Creek Federal 1-3 Well, 
located north of the Rock Springs Uplift in the northeastern Green 
River Basin. The direct gas desorption method by the US Bureau 
of Mines was used. Three samples of carbonaceous shale and silt- 
stone from a depth of 13,450 to 13,500 ft in the Upper Cretaceous 
Rock Springs Formation were collected and desorbed. The gas 
content of these samples ranges from 23.0 to 74.8 cu ft/ton. Al- 
though no coal was cored, a gas estimate ranging from 1.0 to 1.5 
bcf/square mile was calculated using a graphic solution based on 
existing coal desorption data from other areas. Calculations of the 
amount of gas contained in coal beds show that a very large 
volume of gas has been generated. 


39897 (DOE/BC/10003—22, pp 248) Executive summa- 
ry, unconventional gas sources. May 1981. NTIS, PC A18/ 
MF AO1. File apakee DE82001604. 

In Western gas sands project: abstracts information system. 

The National Petroleum Council (NPC) Report, “Unconven- 
tional Gas Sources” has been issued in five volumes: Executive 
Summary, Coal Seams, Devonian Shale, Geopressured Brines and 
Tight Gas Reservoirs (Parts I and II). Part II of the Tight Gas Res- 
ervoirs volume presents detailed appraisals of eleven basins and 
supports the analyses presented in Part I of that volume. This sum- 
mary provides an overview of Volumes II-V inclusive. Within each 
volume, the resource base, state-of-the-art of recovery technology, 
potential reserves and production, constraints and uncertainties as- 
sociated with each source are examined. The report presents esti- 
mates of what could happen under certain assumed technical and 
economic circumstances. 


(DOE/BC/10003—22, pp 249) Field evaluations 
of reservoir third quarterly status report - 1979. 
May 1981. NTIS, PC A1l8/MF A0Ol. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Pre-fracture tests of the Rio Blanco Natural Gas Company 
Government 397-19-1 indicate insufficient flow capacity of the res- 
ervoir to effect a meaningful experiment. Consequently, plans for 
the hydraulic fracture treatment have been suspended. A field ex- 
periment was commenced in the eastern Uinta Basin of Utah to de- 
velop techniques to permit delineation of the extent, geometry and 
character of lenticular sands at depth. Work was successfully com- 
pleted on a cooperative coring/logging field project at the Pacific 
Transmission Supply Company 22-12 Federal Well, in a key area of 
the Piceance Basin, Colorado. The project was a cooperative GRI/ 
DOE/Operator effort. 
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39899 (DOE/BC/10003—22, pp 249-250) Field evalua- 
tions of reservoir second quarterly status report 
1979. May 1981. NTIS, PC A1i8/MF A0Ol. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Pre-frac testing is in progress at the Rio Blanco Natural Gas 
Company Government 397-1, an Upper Mesaverde completion in 
the Piceance Creek Basin Colorado. The DOE mobile test facility 
is being used for all testing on this well. Seismic research will begin 
in the eastern Uinta Basin to complement and extent outcrop and 
corehole studies of lenticular sands. The purpose is to develop tech- 
niques that will permit delineation of the extent, geometry, and 
character of lenticular sands at depth. Preparations are being made 
to core the Upper Mesaverde and Mancos sections in the Pacific 
Transmission Supply Federal 22-12 Well, in a key area of the Pi- 
ceance Creek Basin. This is a cooperative GRI-DOE-Operator 
project. 


39900 (DOE/BC/10003—22, pp 260) Gas well stimula- 
tion using coiled tubing and acid with a mutual solvent. 
Taylor, D.B.; Plummer, R.A. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A successful stimulation technique has been developed in 
several Wilcox sands in Texas. The reservoirs have porosities and 
permeabilities of approximately 15% and 1 MD, respectively, with 
bottom-hole pressures of approximately 2000 psi. Flow rates on a 
number of well are so low that production is erratic and liquids 
load the wells. Several stimulation techniques have been attempted 
with varying degrees of success. As a general rule, the standard 
acid treatments have not been as successful as anticipated and frac- 
turing has had limited success. Often the wells have been damaged 
by the treatments, resulting in reduced production. A preflush of 
15% hydrochloric acid followed by mud acid containing the 
mutual solvent, ethylene glycol monobutyl ether, is used for stimu- 
lation. The preflush serves as a buffer between the hydrofluoric 
acid and formation water and reacts with carbonates to prevent dis- 
sipating the hydrofluoric acid and precipitation of fluorosilicates 
and calcium fluorides. The hydrofluoric acid, in turn, removes 
clays and increases permeabilities by loosening and transporting fine 
particles away from the wellbore. 


39901 (DOE/BC/10003—22, pp 261) Foam frac in the 
Mesaverde. May 1981. NTIS, PC Al8/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Bittercreek Fed. 1-3 in the Asphalt Creek area, Mesa- 
verde production, was successfully foam fractured in ten stages 
pumping a total of 216,000 lbs of sand in 123,360 gals of foam 
through four sets of perforations between 6,030-6,293 ft. This is 
probably the first foam stimulation done in the Mesaverde. 


39902 (DOE/BC/10003—22, pp 263) Well test analysis 
in tight gas reservoirs. Gochnour, J.R.; Slater, G.E. May 
1981. NTIS, PC Al8/MF AO0O1. File Number 1bE82001604. 

In Western gas sands project: abstracts information system. 

This paper presents the application of a single well, single 
phase gas numerical simulation model for tight gas reservoirs where 
the conventional analysis alone is not justifiable. The simulation 
model is used to history match the calculated pressures to the ob- 
served bottom-hole pressures. The match is performed by varying 
the permeability in a number of concentric zones around the well- 
bore to minimize the deviation between observed and calculated 
performance. The resulting single-well system which characterizes 
the reservoir around the wellbore is then used to predict the deliv- 
erability of the well within the restriction of the surface back pres- 
sure. 


39903 (DOE/BC/10003—22, pp 270-271) Gas recovery 
from tight formations: a of technology and econom- 
ics. Kuuskraa, V.A.; Brashera, J.P.; Elkins, L.F.; Morra, F. 
Jr. oe 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In aa sands project: abstracts information system. 
tt gas basins analyzed in detail to assess their 
Senbidalae an cdaatia under alternative levels of economic incentives 


03 NATURAL GAS 
0309 Artificial Stimulation 


and technology improvements. Additional analyses were conducted 
to assess the impact of selected development constraints (drilling, 
well stimulation, and pipelines) and to test the importance of indi- 
vidual technology improvements to overall performance. The anal- 
ysis yielded estimates of ultimate recovery ranging from 70 to 108 
Tef at prices ranging from $1.75 to $4.50 per Mcf without acceler- 
ated R & D; and from 149 to 188 Tcf with significant technology 
advances. The technology improvements that appear to have the 
largest impact on ultimate recovery and net present value include 
(where applicable): improved ability to differentiate and character- 
ize the gas reservoirs; capacity to stimulate multiple reservoirs for a 
common wellbore; improved predictability of fracture length; abili- 
ty for fractures to intersect lenses not directly in contact with the 
well; and optimizing field development (well spacing, siting, and 
frac size). 


39904 (DOE/BC/10003—22, pp 271-272) Gas well stim- 
ulation with a viscous water-base fracturing fluid. Seidel, 
W.R.; Stahl, E.J. Jr. ion 1981. NTIS, PC Al8/MF AOl1. 
File Number DE8200 

= Suede abstracts information system. 

A viscous, water-base, non-Newtonian fracturing fluid has 
been used successfully to stimulate seven Wilcox and two Vicks- 
burg gas wells. The bottom-hole temperatures of the completions 
ranged from 240° to 330°F. The average gas production increase 
was 2.8 MMcf/D, compared with 0.7 MMcf/D for treatments per- 
formed on similar wells treated with low-viscosity fluids. The prin- 
cipal application of this high-viscosity fluid is in the stimulation of 
reservoirs with bottom-hole temperatures ranging from 200° to 
400°F. Use of the fluid results in wider fractures, placement of 
proppant at higher concentrations, and better proppant distribution 
than is achieved with low-viscosity fluids. The improvement in re- 
sponse has been attributed to greater fracture conductivity and 
greater propped-fracture length. 


39905 (DOE/BC/10003—22, pp 275-276) In-situ evalua- 
tion of several —o well-shooting concepts. Schmidt, 
R.A.; Warpinski, N.R. Cooper, P.W. May 1981. NTIS, PC 
Ai8/MF Al A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Stimulation techniques that produce multiple fracturing in a 
wellbore were investigated for techniques that produce multiple 
fracturing appears to be promising for stimulating naturally-frac- 
tured reservoirs since this may be the most effective technique for 
connecting a wellbore to a pre-existing fracture network. Previous 
studies have shown that detrimental effects can occur with high- 
strength explosives and that these effects can be avoided through 
the use of propellants. The use of propellants and other so-called 
tailored-pulse techniques depend on a controlled pressure-time be- 
havior to minimize wellbore damage and maximize fracture growth 
by gas penetration. This paper describes five full-scale tests per- 
formed to evaluate various multdip-frac concepts. The tests were 
conducted at the Nevada Test Site in cased, horizontal boreholes 
drilled in ash-fall tuff from a tunnel under 430 m of overburden. 
This site provides in-situ conditions and access to the stimulated re- 
gions by mineback which permits direct observation of results. 


39906 (DOE/BC/10003—22, pp we Wireline hydraulic 
determination of in-situ 


a tool for the itu stress con- 
trasts. Voegele, M.D. Jones, A.H. May 1981. NTIS, PC 
A18/MF A01. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Vertical fracture growth is controlled by contrasts in the in- 
situ stress state. Therefore, a knowledge of the variation of horizon- 
tal stress with depth would aid in the design of well stimulation. 
The only method for determining in-situ stress at depths greater 
than about 200 meters is a small scale hydraulic fracturing tech- 
nique; however, the economics of sending the tool downhole on a 
tubing string are unfavorable. To overcome this problem the design 
of a self-contained tool which operates on a standard wireline cable 
has been undertaken. A major goal of the design effort is to build 
the tool with commercially available components. The basic tool 
consists of a downhole hydraulic power supply control unit, strad- 
dle packers and pressure transducer; it has been designed to func- 
tion in cased or open holes. Additionally, the tool design incorpo- 
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rates a fracture detection device so that orientation can be deter- 
mined. 


39907 (DOE/BC/10003—22, pp 278) Predicting the in- 
situ stress for deep wells using differential strain curve analy- 
sis. Strickland, F.G.; Ren, N. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Differential strain analysis (DSA) is being investigated as a 
technique applied to core samples to indirectly determine the in-situ 
stress state. Testing is being pursued in three steps. First, field 
measurements of strain are made in-situ as the core is pulled out of 
the well. Second, the cores are brought to the lab and DSA is per- 
formed under in-situ hydrostatic conditions. Third, the rock is ex- 
amined microscopically. These tests have been performed on both 
oriented and non-oriented core from Texas, Louisiana and Pennsyl- 
vania. At this time, it appears that a reasonably accurate estimate of 
the 3-dimensional stress state can be obtained using the strain curve 
analysis method. It has been demonstrated mathematically that not 
only the ratio of the stresses can be derived but also the orientation 
of the stresses in free space. 


39908 re ee p 279) Fracture mapping 
has become a viable techno! san tein, C.L. May 1981. 
NTIS, PC A18/MF AO1. rier Number DE82001604. 

In Western gas sands project: abstracts information s 

Sandia Laboratories has continued the development o' 
sive hydraulic fracture mapping techniques. The development sat 
the surface electrical potential system has been completed and 
tested at several locations. A wall-clamped geophone system has 
been tested on several experiments and did detect seismic signals re- 
lated to the fracture. By knowing the orientation of the seismic det- 
onators, the orientation of the fracture can be ascertained. Nevada 
Test Site Fracturing experiments are being used to study close-in 
seismic signals and enhancing the interpretation of the borehole re- 
ceived signals. An array of hydrophones is being built into a bore- 
hole tool for detecting the seismic signals. This will be a means of 
determining fracture heights away from the wellbore. This data 
will greatly increase the understanding of the properties that are re- 
quired for fracture containment. 


39909 (DOE/BC/10003—22, pp 285) Mechanical prop- 
erties of rocks from the site of the Rio Blanco gas stimulation 
experiment. Schock, R.N.; Heard, H.C. Stephens, D.R. May 
1981. NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The pressure-volume relationship, strength, differential 
stress-strain, and acoustic velocities were studied as a function of 
pressure for several samples of graywacke sandstone from the em- 
placement hole at the site of the Rio Blanco gas stimulation experi- 
ment. The results of these measurements are intended for use as 
input parameters in calculational codes which seek to predict the 
amount and extent of fracturing produced as a result of the detona- 
tion of an underground nuclear explosion. 


39910 (DOE/BC/10003—22, pp 286-287) Project Rio 
Piceance 


Blanco, feasibility study, Basin, Colorado. May 
1981. NTIS, PC Ai8/MF AO1. i Number DE82001604. 
In Western gas sands proj tracts inft 


formation system. 
This study, prepared for sis 08 Camaaaes evaluated the 
prospects for nuclear stimulation of natural gas production on 
Equity's properties in the Piceance Basin. In the report, 94 sections 
of Equity Oil Company's land were found to contain from 40 to 
100 BSCF of gas per section of a 1500- to 2000-ft zone of the Fort 
Union and Upper Mesaverde Formations. The study recommended 
the testing of several sand lenses in the Fort Union and Mesaverde 
Formations to determine their potential. Two wells, Fawn Creek 
Government No. 1 and Scandard Draw No. 1, were selected for 
recompletion, testing, and logging to obtain detailed information on 
the reservoir characteristics. Surface studies were made of sand 
to determine the orientation and extent of sand lenses in 

the Fort Union and Mesaverde Formations. 


39011 (DOE/BC/10003—22, pp 287) Project Rio 
Blanco, joint plowshare- it, technical con- 
ee NTIS, PC A18/MF AOl1. File Number 
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In Western gas sands project: abstracts information system. 

Proposed by CER Coammibine Corporation, Project Rio 
Blanco experiment in the northern Piceance Basin will demonstrate 
the effectiveness of gas stimulation by tandem explosives placed be- 
tween depths of 5500 and 7300 ft. It is one step in a program to 
prove the economic feasibility of multiple explosives and to devel- 
op a 137-square-mile gas field. Three 30 Kt explosives are required 
to obtain gas from the entire 1800 ft section and stay within the 100 
Kt maximum credible yield limit set by CER. However, two 45 Kt 
explosives spaced nine cavity radii (720 Ft) apart constitutes an ex- 
cellent experiment and is recommended at this time with the real- 
ization that only 75% of the gas-bearing section will be stimulated. 
The gas stimulated should contain significantly less tritium than 
that produced by Rulison. The device will probably be emplaced 
within a fully cased mud filled hole. Reentry will be through the 
emplacement casing. After a suitable cooling-off period, less than 
two weeks would be necessary to open the well for production 
testing. 


39912 (DOE/BC/10003—22, pp 287-288) Project Rio 
Blanco, Definition Plan, Volume a 1981. NTIS, PC 
A18/MF A01. File Number DE8200 

In Western sands project: once information system. 

Because of the extensive detail required in planning Project 
Rio Blanco, the Definition Plan is present in three volumes. 
Volume I is a general description of the entire Project Rio Blanco 
and deals with site description, nuclear experiment design, environ- 
mental impact evaluation, detonation related activities, reentry and 
production testing related activities, and administration. 


39913 (DOE/BC/10003—22, pp 288) Project Rio 
Blanco, Definition Plan, Volume II. May 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 

In Western - sands project: abstracts information system. 

Because of the extensive detail required in planning Project 
Rio Blanco, the Definition Plan is presented in three volumes. 
Volume II contains the tasks needed for the operational scope of 
work related to the detonation such as site construction, power in- 
stallation and distribution, drilling of the emplacement well, stem- 
ming plans, seismic effects documentation, and ground water pro- 
tection program. 


39914 (DOE/BC/ ae p 288) Project Rio 
Blanco, Definition Plan, olume IIL. May 1981. NTIS, PC 
A18/MF A01. File Number DE! DE82001604. 
In Western project: abstracts information system. 
Beouuee of the extensive detail required in planning Broject 
Rio Blanco, the Definition Plan is presented in three volumes. 
Volume III incorporates all of the activities related to the chimney 
reentry and reservoir testing and evaluation. Some tasks will begin 
prior to detonation and continue through reentry. Other tasks, such 
as general site activities, will of necessity be built upon preceding 
activities detailed in Volume II. Summary schedules and support 
items are included in all three volumes. 


39915 (DOE/BC/10003—22, pp 289) Project Rio 
technical studies II. Toman, J.; Tewes, H.A. May 
1981. NTIS, PC A18/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
As part of a continuing effort at LLL to furnish information 
required by CER Geonuclear for preparation of the Rio Blanco 
Project Definition Document, technical studies have been carried 
out in the following areas: rock properties on samples obtained 
from the emplacement well; prediction of explosion effects as calcu- 
lated on the basis of the rock properties previously noted; anticipat- 
ed gas production from the stimulated well as based on a recent gas 
reservoir analysis; and gas quality, revised on the basis of recent 
data on rock composition. 


39916 ee ae 289-290) Record foam 
frac spurs production in Cotton V: Lime. Slaton, M. May 
1981. “NTIS, PC A18/MF AOl. File ee DE82001604. 

In Western sands formation system. 

Mitchell pacer No. fia ell in Well in the | Fallon Field was 
digi tax W Wd ct ee ae on ae from the tight 
Cotton Valley Lime. Original plans called for injection of 23 MMcf 
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of nitrogen, 1 million lbs of sand and 8300 bbl of water. When the 
well screened off, a total of 558,000 Ibs of sand and 21 MMcf nitro- 
gen has been put away. The primary reason for using the foam 
(65% N and 35% water) fracturing technique is to minimize the 
amount of fluid that must be pumped into and then removed from 
the formation. Foam fracturing requires about one third the water 
of a hydraulic frac, and because of the flowback energy of the ni- 
trogen and its lower density, the foam brings the fluid back faster, 
leaving less trapped in the formation. The interval treated was be- 
tween 10,930 and 11,130 ft through 31 existing perfs. Production 
from the well has increased to 1.3 MMcfd. 


39917 (DOE/BC/10003—22, pp 291) Deep frac activity 
breaks records in Rockies. May 1981. NTIS, PC Al8/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Dowell pumped 250,000 Ibs of sintered bauxite through 24 
perfs, between 18,790 and 19,253 ft in a MHF treatment of a Mon- 
santo Co. gas well, Shelter 1-19, producing from the Shannon For- 
mation in the Deep Madden Gas Field, Wyoming. 


39918 (SAND—86-0945) Second technical poster session 
for the Multiwell Experiment, SPE/DOE symposium on low 

ility reservoirs, May 21, 1985, Denver, Colorado. 
ae D.A. (ed.). (Sandia National Labs., Albuquerque, 
NM (U le Jun 1986. Contract AC04-76DP00789. 85p. 
NTIS, PC A05/MF AOl; 1; GPO Dep. File Number 
DE86013240. 

A special technical poster session on the Multiwell Experi- 
ment was held during the 1985 Society of Petroleum Engineers/US 
Department of Energy Symposium on Low Permeability Reser- 
voirs, May 19 to 22, 1985, Denver, Colorado. The current results 
and status of the various project activities were presented and 
project personnel were available for discussion. This report pro- 
vides a photographic record of the information presented at that 
technical session and identifies personnel associated with each ac- 
tivity. Results from geology, geophysics, core and log analysis well 
testing and stimulation experiments are presented. Not all data are 
legible. 4 refs. 


39919 (SAND—86-1133) High-energy gas fracturing in 
cased and perforated wellbores. Cuderman, J.F. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jun 1986. Contract 
AC04-76DP00789. 48p. NTIS, PC A03/MF A0l; 1; GPO 
Dep. File Number DE86013068. 

A propellant-based technology, High-Energy Gas Fracturing 
(HEGF), has been applied to fracturing through perforations in 
cased boreholes. HEGF is a tailored-pulse fracturing technique 
originally developed by Sandia National Laboratories for applica- 
tion in uncased, liquid-free gas wells in Appalachian Devonian 
shales. Because most oil and gas wells are liquid filled as well as 
cased and perforated, the potential impact of present research is sig- 
nificantly broader. A number of commercial tailored-pulse fractur- 
ing services, using a variety of explosives or propellants, are cur- 
rently available. Present research provides valuable insight into 
phenomena that occur in those stimulations. The use of propellants 
that deflagrate or burn rather than detonate, as do high-order ex- 
plosives, permits controlled buildup of pressure in the wellbore. 
The key to successful stimulation in cased and perforated wellbores 
is to control the pressure buildup of the combustion gases to maxi- 
mize fracturing without destroying the casing. Eight experiments 
using cased and perforated wellbore were conducted in a tunnel 
complex at the Department of Energy’s Nevada Test Site, which 
provides a realistic in situ stress environment (4 to 10 MPa [600 to 
1500 psi]) and provides access for mineback to directly observe 
fracturing obtained. Primary variables in the experiments include 
propellant burn rate and amount of propellant used, presence or ab- 
sence of liquid in the wellbore, in situ stress orientation, and perfo- 
ration diameter, density, and phasing. In general, the presence of 
liquid in the borehole results in a much faster pressure risetime and 
a lower peak pressure for the same propellant charge. Fracture sur- 
faces proceed outward along lines of perforations as determined by 
phasing, then gradually turn toward the hydraulic fracture direc- 
tion. 8 refs., 23 figs., 3 tabs. 
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REFER ALSO TO CITATION(S) 39751 


39920 (PB—86-201647/XAB) Laser probes of natural gas 
ignition chemistry. Annual report, January-December 1985. 
Crosley, D.R. (SRI International, Menlo Park, CA (USA)). 
Jan 1986. 39p. (SRI-MP—86-032). NTIS, PC A03/MF AO1. 

The research described is aimed at developing laser-induced 
fluorescence of various hydrocarbon species for use as probes in 
natural gas combustion chemistry, and developing an understanding 
of the mechanism of formation of chemiluminescence of certain 
radicals found in natural gas combustion. The collisional quenching 
of electronically excited OH and CH molecules was measured at 
elevated temperatures, and a theoretical approach of OH quenching 
due to attractive intermolecular forces was used to estimate 
quenching rates in a variety of flames. A computer model of the 
pertinent chemistry of radical emission was formulated and com- 
pared with measurements in a laser pyrolysis system. 


39921 Method of determining methane and electrochemi- 
cal sensor therefor. Zaromb, S.; Otagawa, T.; Stetter, J.R. 
(to Dept. of Energy, Washington, DC). US Patent 
4,591,414. 27 May 1986. Filed date 27 Aug 1984. vp. 

A methane sensing instrument is described which consists of: 
an electrochemical cell including a working electrode and a second 
electrode, and a nonaqueous electrolyte interposed between the two 
electrodes and in contact with the electrodes, means for applying a 
voltage above about 1.4 volt versus R.H.E. to the working elec- 
trode, the working electrode being capable of oxidizing methane at 
the voltage, means for exposing the working electrode to a gas 
sample, and means for measuring an electrical signal in one of the 
electrodes, the signal being generated by a chemical reaction of any 
methane in the sample coming in contact with and reacting at the 
working electrode. A method of determining the presence of meth- 
ane in a gas comprising the steps of: providing an electrochemical 
cell with a working electrode and a second electrode, and a nona- 
queous electrolyte interposed between the two electrodes and in 
contact with the electrodes, applying an oxidizing voltage of at 
least about 1.4 volt versus R.H.E. to the working electrode, expos- 
ing the working electrode to the gas so that methane in the gas 
reaching the working electrode is oxidized at the voltage thereby 
generating an electrical signal at the working electrode representa- 
tive of methane in the gas, and measuring the signal as an indication 
of the concentration of methane in the gas. 


0340 Combustion 
REFER ALSO TO CITATION(S) 40874, 40876 
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REFER ALSO TO CITATION(S) 40669, 40952, 40953, 40954, 40955, 40956 
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39922 (DOE/FE—0066) Oil shale program plan. 
(USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC. Office of Oil, Gas, Shale and Coal Liquids). Mar 
1986. 34p. NTIS, PC A03/MF AO0l; 1; GPO Dep. File 
Number DE86013431. 

The Oil Shale Program is directed toward the development 
of advanced technologies for extracting shale oil from large, cur- 
rently unrecoverable oil shale resources. The overall goal of the Oil 
Shale Program is to foster development by the private sector of an 
economically competitive and environmentally acceptable oil shale 
industry whose products can compete with natural petroleum liq- 
uids in the marketplace by the year 2000. For the achievement of 
this goal, a series of interrelated technology development steps 
must take place, some sponsored by DOE, some by other govern- 
ment agencies, and some by other governments and/or the private 
sector. These include basic and applied research and development, 
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proof-of-concept activities, first-of-a-kind field tests, and associated 
commercial scale activity. Activities associated with the Oil Shale 
Program are designed to achieve one or more of the following: en- 
hanced environmental acceptability; expanded technically recover- 
able resource base; increased recovery efficiency; reduced capital 
and operating costs; and maximized utilization of the government 
owned resource base. Contents of this publication cover: back- 
ground and program goal; technology description; technology 
status and research needs; program strategy; and program manage- 
ment. 2 figs. 


0402 Site Geology And Hydrology 


REFER ALSO TO CITA TION(S) 41801, 41802, 41814 


39923 (DOE/BC/10003—22, pp 314) Clay mineralogy 
of the Green River Formation, Piceance Creek Basin, Colora- 
do. Hosterman, J.W.; Dyni, J.R. May 1981. NTIS, PC A18/ 
MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Outcrop samples of sedimentary rocks from the Garden 
Gulch, Parachute Creek, and Evacuation Creek Members of the 
Green River Formation and samples from the underlying Wasatch 
Formation in the Piceance Creek Basin, Colorado, show selective 
distribution of clay minerals. The fluvial rocks of the Upper Wa- 
satch Formation and the fresh-water shales of the Garden Gulch 
Member contain kaolinite, illite, mixed-layer clay, and montmoril- 
lonite. Kaolinite seems to be restricted to these rocks. The lacus- 
trine oil shales of the Parachute Creek member contain only illite 
and a minor amount of mixed-layer clay. The tuffaceous sandstones 
of the Evacuation Creek Member contain illite and montmorillon- 
ite. The presence of kaolinite indicates that the sedimentary materi- 
al was deposited in an environment containing well-oxygenated 
fresh water. The absence of kaolinite indicates that the sedimentary 
material was deposited in an environment containing reducing an- 
aerobic brackish to saline alkaline waters. 


0403 Drilling, Fracturing, And Mining 
REFER ALSO TO CITATION(S) 39673, 39674 
0404 Oil Production, Recovery, And Refining 


39924 (DOE/FE/60177—2099) Horizontal low-void re- 
See eee Ne ee on Sate. Fahy, L.J. (Western 
Research Inst., Laramie, WY [a Feb 1986. Contract 
FC21-83FE60177. 25p. NTIS, 


PC A02/MF AOl1; 1; GPO 
Dep. File Number D 6013092. 


Horizontal in situ retorting processes have been developed 
to recover oil from thin, shallow oil shale deposits. To date the 
most successful field tests have been conducted in Green River oil 
shale located in Utah. Consideration is being given to applying this 
technology to the New Albany oil shales in Indiana. Western Re- 
search Institute (WRI) conducted two horizontal in situ oil shale 
experiments using eastern oil shale and the results are compared 
with results obtained from a similar experiment using Green River 
oil shale. The objectives of the three experiments were to simulate 


conditions for eastern and western oil shales. The tests proved that 
horizontal retorting could be simulated in the laboratory. However, 
air bypass problems occurred in the experiments, which probably 
reduced oil recovery compared with recovery from field tests. 
During the eastern oil shale tests plugging was encountered in the 
gas recovery system because of the production of a solid material 
containing sulfur compounds. This plugging could be a potential 
problem for future laboratory and field experimentation. The oil 
produced from eastern oil shale has different properties from west- 
ern shale oil. The oil is highly aromatic and when hydrogenated 
may yield a prototype high density jet fuel. 10 refs., 8 figs., 11 tabs. 
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REFER ALSO TO CITATION(S) 39500, 39512, 39513, 39924, 39926, 39927 


39925 Oil shale retort water ammonia determination by 


matographic 

C.G.; Sakaji, R.H.; Langlois, G.W. (Univ. of California 
(Berkeley), Richmond). Analytical Cee 58: No. 7, 
1556-1561(Jun 1986). Contract AC03-76SF0009: 

A statistical comparison was made of three sini stand- 
ard methods and a new rapid estimator for determining ammoniac- 
N in oil shale retort waters. The modified standard methods were 
(1) distillation/acidimetric titration (automated), (2) phenate color- 
imetry, and (3) glutamate dehydrogenase enzymatic analysis. The 
fourth method, reverse-phase fractionation-combustion/chemilu- 
minescence (RPF-C/Cl), used a reverse-phase chromatographic 
technique to separate polar from nonpolar nitrogenous compounds; 
combustion/chemiluminescence was then used to determine total-N 
in the polar fraction as a rapid estimate of ammoniac-N. Ammoni- 
ac-N for 12 retort waters ranged from 1 to 33 g/L. Precision was 
best for the titrimetric and colorimetric methods (relative standard 
deviations < 1.0%). For all waters, the colorimetric and RPF-C/ 
CL methods yielded the lowest and highest concentrations, respec- 
tively. Paired comparisons and a sequentially rejective multiple test 
procedure showed that each pair of methods (with one exception) 
gave significantly different results for a majority of waters; none of 
the paired methods, however, gave significantly different results for 
a composite sample that comprised each of 12 waters. Fisher's test 
for combining probability values from independent significance 
tests showed no significant difference (P > 0.01) across all waters 
only when titrimetry was compared with enzymatic analysis. The 
RPF-C/CL method gave the most rapid estimate of ammonia and 
would be useful for spot monitoring or range finding for the other 
methods. 
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39926 (DOE/LC/10964—2037-Vol.1) Sorption-desorption 
capacity of oil shale materials. Volume 1. Literature review. 
Boardman, G.D.; Godrej, A.N.; Cowher, D.M.; Lu, Y.W. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Civil Engineering). Dec 1985. Contract 
AS20-82LC10964. 177p. NTIS, PC A09/MF A01; 1; GPO 
Dep. File Number DE86006608. 

Co-disposal of spent shale and process waters will reduce the 
demand on water needed for compacting. Furthermore, if the spent 
shale proves to be a good adsorbent of the materials present in the 
process waters, then the extent and associated costs of treatment of 
the process waters prior to disposal will be reduced. It was, there- 
fore, with a view to aid in assessing the feasibility of these alterna- 
tives that this project was undertaken. The specific objectives of 
this study were to: (1) evaluate the sorption/desorption behavior of 
several cations and anions and three organic agents in the presence 
of four types of oil shale; (2) contrast the ability of a western soil to 
sorb the various solutes of interest with the sorption capacities of 
the shales; (3) relate and contrast the results of batch sorption tests 
to data obtained through continuous-flow, column trials; and, (4) 
determine if a novel spectrophotometric method might be used to 
quantitatively analyze mixtures of organic agents in shale leachates. 
Volume I includes: executive summary; introduction; and literature 
review where 188 references are cited. 7 figs., 41 tabs. 


39927 (DOE/LC/10964—2037-Vol.2) oc 
capacity of oil shale materials, Volume 2. Experimental meth- 
ods and results. Boardman, G.D.; Godrej, A.N.; Cowher, 


D.M.; Lu, Y.W. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Civil Engineering). Dec 1985. 
Contract AS20-82LC10964. 344p. NTIS, PC A15/MF AOI; 
1; GPO Dep. File Number DE86006609. 

The primary objective of this research was to evaluate the 
sorption/desorption (S/D) behavior of several inorganic and organ- 
ic agents in the presence of four shales (Antrim, Anvil Points, Oxy 
6, and Run 16) and a western soil. In addition, an attempt was 
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made to relate batch test results to data obtained in continuous- 
flow, column trials, and to develop a spectrophotometric method 
for the analysis of organic compound mixtures. With respect to the 
results of studies with the inorganic agents, it appeared that retort 
temperature and porosity (and/or hydraulic conductivity) was 
strongly correlated to the distribution and quantity of inorganic 
agents which eluted from the shales. Most of the inorganic agents 
eluted from columns of the shales in the first two to eight pore vol- 
umes of effluent. Shales retorted at a lower temperature appeared 
to have a greater capacity for arsenic, cadmium, and fluoride re- 
movals than the other shales considered. Arsenic, cadmium, and 
iron were generally removed to below detection limits. In the case 
of cadmium and iron, removals were effected largely by precipita- 
tion due to the relatively high pH of the shale surfaces and associ- 
ated fluids. Experiments with the organic agents indicated that 2- 
hydroxy-naphthalene was generally sorbed better than 1,2,3,4-tetra- 
hydroquinoline which in most trials was more completely sorbed 
than 2,3,5-trimethylphenol. Overall, it appeared that Antrim shale 
was the best sorbent for the organic agents considered and Run 16 
was generally the worst. Anvil Points and Oxy 6 shales often 
ranked intermediate to the other shales as sorbents and provided 
similar results. The western soil provided for sorption levels of the 
organics which were nearly as good, if not better, than those ac- 
complished by the shales. 188 refs., 100 figs., 21 tabs. 


39928 ie Ammonia removal from oil shale 
process waters using tubular, microporous polytetrafluoroeth- 
ene membranes. Sakaji, RH; Daughton, C.G.; Selleck, 
R.E.; Thomas, J.F. (Lawrence Berkeley Lab., CA (USA); 
California Univ., Richmond (USA). Sanitary Engineering 
and Environmental Health Research Lab.). Apr 1986. Con- 
tract AC03-76SF00098. 13p. (CONF-8604172—4). NTIS, 
PC A02/MF A01; GPO Gop File Number DE86013186. 
From 19. annual oil shale symposium; Golden, CO, USA (21 


Apr 1986). 

. Zi tale cise stiindes dentate 
to 30 g/L) of dissolved ammonia/ammonium ion, most of which 
must be removed prior to discharge or codisposal. Nonosmotic dis- 
solved-gas dialysis (NOGD), a membrane separation process that 
uses tubular, microporous hydrophobic polytetrafluoroethene 
(PTFE) membranes, is being evaluated as an alternative to conven- 
tional ammonia removal methods, such as steam stripping. Unlike 
most conventional methods, NOGD is more selective for ammonia, 
and it combines both removal and recovery of ammonia in a single 
unit process. The PTFE membrane serves as a gaseous barrier be- 
tween two aqueous phases. Dissolved ammonia diffuses from the 
wastewater through the gaseous interface to an acidic absorption 
solution (dialysate), which serves to maintain the concentration gra- 
dient of ammonia gas across the membrane wall. This separation 
process has been described in a numeric model based on the diffu- 
sive transport of ammonia. For an ammonium hydroxide solution, 
correlation between the numeric model and experimental results 
was greater than 90% using mass-transfer coefficients as the basis of 
comparison; correlation between the model and experimental data 
for waters from three oil shale retorts (Occidental burn No. 6 [Oxy- 
6], Geokinetics-9, and Paraho) was poorer. On the basis of hydrau- 
lic residence times (HRT), the ammonia removals attained were 
56% for Oxy-6 (0.92 min HRT), 55% for Geokinetics (0.87 min 
HRT), and 64% for Paraho (0.83 min HRT). These results from 
bench-scale experiments demonstrate the potential of NOGD as a 
rapid ammonia removal process. 22 refs., 5 figs., 2 tabs. 


0410 Environmental Aspects 


response 

to an oil shale by-prod- 
uct water. Delistraty, D. (Univ. of Wyoming Research 
Corp., Laramie). Bulletin of Environmental Contamination 

and Toxicology; 36: No. 1, 114-121(Jan 1986). 
Several recent studies have focused on toxic effects of vari- 
ous oil shale waters to freshwater algae (e.g., Cleave et al. 1980; 
McKnight et al. 1983). Algal bioassays are ecologically significant, 
since algae are the dominant primary producers in most freshwater 
environments. Furthermore, algae have been shown to be more sen- 
sitive to complex wastes than fish or invertebrates. Using a standard 
algal species provides a systematic approach to toxicant evaluation. 


05 NUCLEAR FUELS 
0501 Reserves 


One such species is Selenastrum capricornutum Printz, a freshwater 
unicellular green alga. A strategy to assess the hazards of complex 
effluents should include a battery of rapid, easily conducted, predic- 
tive tests within the larger framework of tier testing. This approach 
is used in this study to compare the growth and photosynthetic re- 
sponse of S. capricornutum to an oil shale by-product water and its 
organophilic and hydrophilic subfractions. 
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REFER ALSO TO CITATION(S) 39524, 39525, 39635 


39930 (FRNC-TH—2220) phenom- 
ena in tabular uranium-vanadium bearing sandstone from the 
Salt Wash deposits (Upper Jurassic) of the Cottonwood Wash 
district (Utah, USA). Meunier, J.D. (Centre de Recherches 
sur la Geologie de l’'Uranium (GREGU), 54 - Vandoeuvre- 
les-Nancy (France); Poitiers Univ., 86 (France)). Feb 1984. 
230p. (In French). NTIS = Sales Only), PC A1ll/MF 
AO01. File Number DE8675190 

A Cane ete dsidinaiaaiteiin aes 
tulated for this area after a sedimentological study. The mineraliza- 
tion is spatially related with conifer derived organic matter and 
wood is preserved in these sediments because of the reducing envi- 
ronment of deposition. The degree of maturation of the organic 
matter has been estimated from chemical analyses. Results show the 
presence of variable diagenetic oxidation on the environ- 
ment. The organic matter which was least affected by this oxida- 
tion have attained a thermal maturation characteristic of the end 
stage of diagenesis. The high grade ore is situated at the edges of or 
within the trunks of trees (which remained permeable during dia- 

genesis) and at the boundaries of the carbonaceous beds. Geochemi- 
cal study shows there to be good correlation between uranium and 
vanadium. Uranium occurs as pitchblende, coffinite or as impregna- 
tions in the vanadiferous clay cement. A detailed study of clays 
shows an association of chlorite and roscoelite which most prob- 
ably contain V*. Fluid inclusion study suggests burying tempera- 
tures of >= 100°C and shows the existance of brines before the 
mineralization. The following genetical model is proposed. Low Eh 
uraniferous solutions move through a reduced pyritised environ- 
ment. The low degree of oxidation of the pyrites propagates the de- 
stabilization of the clastic iron-titanium oxides which release vana- 
dium and the dissociation of uranylcarbonates. Then, the deposit of 
pitchblende, coffinite, montroseite and vanadiferous clays took 
place in association with a secondary pyrite. When the rocks were 
uplifted to the subsurface, uranium (IV) and vanadium (III) were 
remobilised in an oxidising environment to form a secondary miner- 
alization essentially represented by tyuyamunite. 


39931 (FRNC-TH—2221) Hydrothermal alterations and 
characterization 


French uranium deposits. T' 
(Centre de Recherches sur la Geologie de | Bien 
(GREGU), 54 - Vandoeuvre-les-Nancy (France); Institut 


National Polytechnique, 54 - Nancy ee May 1984. 
196p. (In French). NTIS (US Sales Only), PC A09/MF 
AO1. File Number DE86751902. 

Petrographical, mineralogical, geochemical and stable iso- 
tope (10/10, D/H, *°C/'*C) studies have been performed on the 
leucogranitic massif of St Sylvestre (Limousin, Massif Central fran- 
cais), particularly on the different hydrothermal alterations. The 
oxygen isotope geochemistry of granites confirms the unicity of the 
different facies and their sialic origin (delta**O whole rocks = 
+11.0 +- 0.5 per mill), with a major contribution of detritic sedi- 
ments rich in organic matter and poor in carbonate (delta**C 
magm. CO: = -10.6 per mill). Late lamprophyres have a deep- 
seated origin (delta**O = + 6 per mill). The pervasive chloritiza- 
tion of granitic biotites occurs during the convective circulation of 
a fluid of meteoric origin, at temperatures around 350-450°C. The 
chemical composition of chlorite which is buffered by that of bio- 
tite and the large ‘*O-shift of fluid towards high delta values indi- 
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cate that water-rock ratio was not very high. Chloritization takes 
place in high permeability zones. In regions where porosity is gen- 
erally low, fluids are “canalised” in localised micro-fissured zones. 
Very high water/rock ratios lead to the dissolution of quartz, and 
the formation of the "feldspathic episyenite” alteration facies. The 
isotopic features of this fluid (delta‘*O approximately - 8 per mill, 
deltaD approximately - 50 per mill) indicate an elevated altitude. 
An isotopically similar fluid is responsible for the later micaceous 
episyenite” alteration facies, found in fractured zones. Mixing of 
this fluid with a sedimentary fluid (delta’*O approximately + 10 
per mill, deltaD approximately - 30 per mill, delta’*C approximate- 
ly - 18 per mill) yielded the conditions necessary for the deposit of 
primary economic ore. Such fluids, sedimentary or metamorphic in 
origin, have been recognized in most hercynian intragranitic U and 
Sn-W deposits. 


39932 (FRNC-TH—2222) Granite of Brame-Saint Syl- 
vestre-Saint Goussaud (France). Magmatic structure, study of 
uranium distribution at the grain level. Mollier, B. (Centre de 
Recherches sur ia Geologie de l’'Uranium (GREGU), 54 - 
Vandoeuvre-les-Nancy (France); Nantes Univ., 44 
(France)). Jun 1984. 160p. (In French). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE86751903. 

This study, based on the systematic mapping of the planes 
and lines of magmatic fluidality, of the intensity of these structures 
and of the quartz microstructures, leads to a geometric and kine- 
matic model for the emplacement of the leucogranitic complexe. 
The granite would be blade shaped and emplaced during an intra- 
continental thrusting along a WNW-ESE direction. A detailed 
structural map (scale 1/10,000) of the Fanay-Margnac area is pre- 
sented. This map, together with geochemical and petrographic data 
brings new information on the processes concentrating uranium -in 
the studied massif. It shows the important control of fine-grained 
granites enriched in uranium and thorium and of magmatic defor- 
mation structures on the location of uranium mineralizations. The 
study of magmatic and brittle deformations structures allows to re- 
constitute the chronological evolution of the maximum principal 
stress orientations in this north-western part of the Massif Central. 
The induced fission tracks technique was used to map uranium con- 
centration in thin section. This study conducted in 26 samples taken 
all through the massif, shows the absence of uranium mobility after 
the solidification of the granite outside of alteration and weathering 
zones. Therefore, the origin of the deposits cannot be found in a 
bulk leaching of the granite and the uranium concentrates only in 
very specific zones along fractures. Close to the surface, the me- 
teoritic alteration is responsible for the high mobility of uranium. 
However, the thickness of this weathered zone is generally less 
than 20 meters below arenic zone. 


0502 Exploration 
REFER ALSO TO CITATION(S) 39644, 39755 


39933 (CEA-CONF—8298) Analysis of lead isotopes and 
uranium isotopes in ground water for uranium prospection. 
Application to the Lodeve uranium Toulhoat, P.; 
Beaucaire, C. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Inst. de Recherche Technolo- 
ue et de Developpement Industriel (IRDI)). Oct 1985. 
(In French). (CONF-8510313—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86752217. 
From International meeting on concentration mechanisms of 
uranium in geological environments; Nancy, France (2 Oct 1985). 
Isotopic analysis of lead and uranium in ground water from 
the uranium mine of Lodeve (France) were realized. 206 Pb from 
238U desintegration accumulated in uranium ores can be leached by 
underground flow producing anomalous isotopic composition of 
lead in ground water. Radiogenic lead is mostly adsorbed on phases 
in suspension (clays). Uranium concentration anomalies are not 
found in all the samples, hence isotopic composition of lead gives 
complementary information. Analysis of the ratio 234U/238U evi- 


dences sections where uranium has a tendency to precipitate (near 
geologic faults), sections where mineralization are disappearing and 
stable sections. 
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0503 Mining 
REFER ALSO TO CITATION(S) 40039 


39934 (FS—85-37-T, pp 234-271) Mining and radiation 
protection law. Bischof, W. (Goettingen Univ., Germany, 
F.R. Inst. fuer Voelkerrecht). Dec 1985. (In German). 
NTIS (US Sales Only), PC A99/MF A0O1. File Number 
DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

The following radiation protection recommendations, guide- 
lines and standards under international law must be considered: - 
ICRP recommendations (in particular no. 24, 26, 32); - IAEA 
Safety series; - Euratom standards 1980/84. Investigations of the 
legal position in the Federal Republic of Germany must comprise: - 
AtG of 1959/1976; - Radiation Protection Ordinance in its wording 
of 1976 which is in force; - Federal Mining Act of 1980. Since both 
mining law and radiation protection law are involved, the homoge- 
neity and possible concurrence of operative legal regulations must 
be investigated. The following problems must be discussed: - scope 
of application of the Radiation Protection Ordinance and of the 
Federal Mining Act with respect to the search for, production of, 
processing and transport, import and export as well as the posses- 
sion of radioactive minerals; also waste disposal; - terminology, - 
application of protection regulations of the Radiation Protection 
Ordinance for mining activities (radiation protection policies, per- 
sons responsible for radiation protection, environmental protection, 
physical control, medical control etc.); - government supervision. 
(orig./HP). 


0504 Feed Processing 


39935 (AD-A—166336/8/XAB) Magnesium fluoride re- 
duction-vessel liners. Final Latham-Brown, C.E. (Nu- 
clear Metals, Inc., Concord, MA (USA)). 26 Mar 1986. 97p. 
NTIS, PC A05/MF AO1. 

The work described in this report details a program that 
demonstrated a method by which magnesium fluoride, the by-prod- 
uct of the reduction reaction of uranium tetrafluoride to uranium 
metal could be used to replace the present graphite used to line the 
reduction vessel. Utilization of magnesium fluoride (MgF2) as a re- 
duction-vessel liner has the potential to decrease carbon contamina- 
tion and thereby reduce DU derby rejects due to chemistry. Addi- 
tionally, there would be the elimination of the cost of the graphite 
crucible liner and the associated disposal costs by replacement with 
the by-product of the reduction reaction, which is magnesium fluo- 
ride. The process would ultimately result in reduced manufacturing 
costs for derby metal and higher yield of finished penetrators. This 
was to be accomplished in such a manner as to produce uranium 
metal derbies which would be accommodated into the present Nu- 
clear Metals-Carolina Metals penetrator production process with 
minimal changes in equipment and procedures. 


— (PB—86195088/XAB) Effect of particle size and 
colloid stability on the wet high-intensity magnetic separation 
oF cumin tes anaanaiee teins beanies. 2 (Council 
for Mineral Technology, Randbur ae (South Africa)). 15 Jan 
1986. 29p. (MINTEK- 236) S, PC A03/MF AO1. 
The report describes an experimental investigation on the 
magnetic separation of U;Os from various-size fractions of uranium- 
gold tailings. 
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0505 Enrichment 
REFER ALSO TO CITATION(S) 40055 


39937 (KFK—3991) Experimental and theoretical investi- 
gations into the aerodynamic separation of uranium hexa- 
fluoride and helium in separation nozzle plants for uranium- 
235 enrichment. Bley, P.; Ehrfeld, W.; Schmidt, D. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Kernverfahrenstechnik; Karlsruhe Univ. (T.H.) 
(Germany, F.R.). Fakultaet fuer Maschinenbau). Mar 1986. 
107p. (In German). NTIS (US Sales Only), PC A06/MF 
A01. File Number DE86752208. 

In future separation nozzle plants the separation of UFe and 
ee ee ee eee 

small cascade of separation nozzle stages with double deflection 
systems (gas separation cascade). The configuration and mode of 
operation of the gas separation cascade have been optimized under 
aspects of economy. It has become evident that the length of the 
deflection radii of the double deflection systems used in the gas sep- 
aration stages corresponds to the length of the deflection radii of 
the separation elements of the isotope separation cascade. The same 
type of compressors can be used in the gas separation stages as 
well, though two compressors have to be connected in series in 
order to provide an expansion ratio at the separation nozzle which 
is sufficiently high for efficient gas separation. Investigations into 
the mode of operation have shown that despite the symmetrical 
cascade connection chosen, it is favourable to sepcify the enrich- 
ment factors for the light auxiliary gas in the upper gas separation 
stages to be higher than the depletion factors, which means that gas 
separation is performed in a ‘nonideal cascade’. This gives rise to 
circulating streams within the gas separation cascade which, though 
raising the flow through the compressors, will allow, to better ex- 
ploit gas separation for enrichment of the auxiliary gas so that the 
number of gas separation stages and the specific investment costs, 
respectively, will be reduced. For square isotope separation cas- 
cades for LWR four gas separation stages are necessary, whereas 
for recycling mode of operation three gas separation stages are 
needed. The cost percentage in the costs of separative work varies 
between 3% and 6%. (HP). 


39938 (KFK—4029) Reaction of uranium hexafluoride 
with fluoroelastomers. Bacher, W.; Bier, W.; Guber, A. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernverfahrenstechnik; Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Fakultaet fuer Maschinenbau). Mar 
1986. 48p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752399. 

All investigations were made in a stainless steel reaction 
vessel which was designed to serve also as a gas cell. By infrared 
spectroscopy of the gas phase it can be shown that traces of hydro- 
gen fluoride present in technical grade UFe penetrate into the fluor- 
oelastomer material where they react with the metallic compounds 
forming water. This water diffuses through the sealing material and 
causes subsequently a hydrolysis process of UFe in the gas phase. 
Gaseous HF is produced and acts as a fluorine transmitter between 


UF. and the metallic compounds. These solid products formed by ~ 


UFs hydrolysis are deposited in the vicinity of the fluoroelastomers. 


39939 (KFK—4031) Effect of traces of fluorine and bro- 


S. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernverfahrenstechnik; Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Fakultaet fuer Maschinenbau). Mar 
1986. 44p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752370. 

In separation nozzle systems a gaseous mixture consisting of 
CBrFs and F-; is used in order to remove solid UFs decomposition 
products. The effect is investigated which is exerted by the compo- 
nents used in the gas phase cleaning procedure or appearing as in- 
termediate or final products when added as traces to H2/UF. and 
He/UFs mixtures. In order to be able to detect even small amounts 
of decomposition products produced, the investigations are per- 
formed with an extremely small ratio of the length of the separation 
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element slit to the amount of UFe used. This offers the possibility 
of observing, besides the effect of generating decomposition prod- 
ucts caused by the additives - which is of primary interest - their 
potential of inhibiting this effect during natural radiolysis of UFe. 
Whereas in the He/UFs mixture the addition of 100 ppm F2 inhibits 
the effect of radiolytic self-decomposition of UFe, the same additive 
gives rise to an increase of the rate of formation of decomposition 
products by at least one order of magnitude in a H2/UFs mixture. 
In He/UF. mixtures additions of as little as 1 ppm BrF; and 0.1 
ppm BrFs, respectively, already prevent formation of radiolytic de- 
composition products in the separation elements and thus prove to 
be much more effective than F2. Surprisingly, BrF; and BrF; have 
an inhibiting effect on decomposition products in H2/UFe mixtures 
as well. For the assesement of the risk of a decomposition of the 
H2/UF¢ mixture in technical scale separation nozzle systems caused 
by residues of the fluorination mixture or its reaction products, 
which might be left in the system after cleaning with a CBrF3/F2 
mixture, it is decisive to know that all additives investigated here 
are consumed in case of a reaction with H2 which means that they 
cannot give rise to an unlimited catalytic conversion of the H2/UFs 
mixture. 


0507 Fuels Production And Properties 
REFER ALSO TO CITATION(S) 39963, 41576 


39940 Method of ae defective particle coatings. 
Cohen, M.E.; Whiting, C.D. (to Dept. of Energy, Washing- 
ton, DC). US Patent 4,591,478. 27 May 1986. Filed date 56 
Aug 1983. vp. 

A method is described for identifying coated nuclear fuel 
particles having defective retentive coatings in a group of such par- 
ticles, the method comprising the following steps: contacting the 
particles with a liquid organic iodide capable of wetting the exteri- 
or layer surface of the coated particles, the liquid iodide being a 
compound which includes an element having an atomic number 
higher than the highest atomic number of any element in the com- 
position which forms the exterior surface of the particle coating; 
drying the particles; and radiographing the dried particles. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 40045, 40046, 40047, 40048, 40056, 41218, 
41244, 41621, 41657 


39941 (BMI—1985-101) Effects of higher burnings on re- 
processing of uranium dioxide fuel elements from light water 
reactors. Final report. Hesse, U.; Thomas, W. (Bundesminis- 
terium des Innern, Bonn (Germany, F.R.); Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). 
Dec 1985. 37p. (In German). (GRS-A—1039). NTIS (US 
Sales Oaly), PC A03/MF AOl1. File Number DE86752332. 

hriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
PP en ee ae Gutachten. 

Uranium dioxide PWR assemblies having an initial en- 
richment of 3.2 to 3.5% of U-235 obtain a burnup of about 35 GWd 
per metric ton of heavy metal. In order to reduce the number of 
depleted fuel assemblies and storage costs of depleted fuel assem- 
blies an increase of burnup is planned. Therefore, the German re- 
processing facility Wackersdorf is designed for higher burnup (av- 
erage value 40 GWd/MT, maximum value for single fuel assemblies 
55 GWd/MT). Composition, radiation source strength and thermal 
power of uranium fuel with increased burnup is reported in this 
paper. Higher burnup does not require significant modifications of 
PUREX process and waste conditioning. (orig./HP). 


39942 (CEA-CONF—8187) Reprocessing of fast breeder 
reactor fuels in France. Patarin, L. (CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Inst. de Re- 
cherche Technologique et de Developpement Industriel 
(RDI). Sep 1985. 9p. (CONF-850947—5). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86752220. 

From International on solvent extraction and ion ex- 
change in the nuclear fuel cycle; Harwell, UK (3 Sep 1985). 





The reprocessing of breeder reactor fuels is a direct techni- 
cal descendant of the reprocessing of thermal reactor fuels which 
was developed first. The process used is in both cases the PUREX 
process, which consists in dissolution by nitric acid followed by se- 
lective extraction using TBP. In France, the application of this 
technique to breeder reactor fuels greatly benefited from the scien- 
tific and industrial experience initially acquired with metallic fuels 
of the MAGNOX type and then with oxide fuels of the LWR type. 


39943 (CEA-CONF—8193) Extraction mechanism of 
UC(VD ions by N,N-dialkylamides. Descouls, N.; Musikas, C. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Inst. de Recherche Technologique et de Deve- 
(CONF.8S Industriel (IRDI)). Sep 1985. 18p. (In French). 
INF-8509147—25). NTIS (US Sales Only), PC A02/MF 
OL File Number DE86752241. 
From ACTINIDES '85; Aix-en-Provence, France (1 Sep 
1985). 

” N,N dialkylamides are good extractants of UO2* ions from 
the nitric solutions obtained on dissolution of nuclear irradiated 
fuels. The extraction mechanism of U(VI) ions proved to be rather 
complex. Two species were identified by spectrophotometry in the 
organic phase: UO.(NOs)2L2 (1) and UO.(NOs)sHL (2), L standing 
for the amide molecule. The complex (1) is typical for neutral mol- 
ecules extractants. However, when log D(U(VD) is plotted against 
log C (amide), the slope of the straight line obtained is greater than 
2, which suggests that amide (1) interactions take place in the 
2sup(nd) coordination sphere of U(VI) ions. The crystal structure 
of (1) where L is the N,N-di-n-butyldodecanamide show that Van 
der Waals interactions occur between the dodecyl chains of two (1) 
molecules. The complex (2) is characteristic for anionic extractants. 
For the amide molecules studied, it takes place in very acidic 
media. In order to investigate the nature of the UO.(NO;);HL 
complex, the infrared shift of ve=0 vibration were compared in the 
following compounds: free amide, HNO;L, phenol L, 
UO.(NOs)sHL. The results are discussed. 14 refs. 


39944 (KFK—3740) Collection of lectures given on the 
occasion of the 5th status report of the project of reprocessing 
and waste treatment. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Wiederaufarbeitung und 
Abfallbehandlung). Sep 1984. 495p. (In German). (CONF- 
8403239—; PWA—47/84). NTIS (US Sales Only), PC A21/ 
MF A0O1. File Number DE86752199. 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

10 years of R and D work in retrospect with the emphasis 
being on the development of electrochemical processes for fuel re- 
processing (1B-EMMA and 2B-EMMA), vitrification of high-activ- 
ity wastes by remote control (PAMELA, WA-350), iodine filter de- 
velopment, wet incineration of a-activity wastes, Pu recycling 
(ALONA), improvement of the chemical flow charts in the plan- 
ning of the WA-350. Such developments are complemented by 
processes applied at the HDB. (DG). 


30045 (KFK—3740, pp 22-46) 10 years of 
Kroebel, 


reprocessing 
and waste treatment. project. R. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H., Germany, FR. Projekt Wie- 
deraufarbeitung und Abfallbehandlung). Sep 1984. (In 
German). S (US Sales Only), PC A21/MF AO1. File 
Number DE86752199. (CONF-8403239—; PWA—47/84). 
™ From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

Generally operating, the goal of the project is the improve- 
ment of existing methods, instruments and products as well as the 
development and trial of new ones with respect to better economic 
efficiency and safety, and to lower environmental loads. The em- 
phasis was on headend and off-gas, extraction, waste treatment, 
intervention and handling techniques, materials testing, process con- 
trol and processing of process data. Endeavours made in the field 
of breeder reactor fuel reprocessing will be doubled in ‘85 as com- 
pared with ‘84 and will subsequently grow at the expense of LWR- 
type reactor fuel reprocessing. (DG). 
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(KFK—3740, pp a Knowledge and experience 
in tal plants for industrial re 


gained reprocessing, 
Mueller von Blumencron, H. Gedo Gesellschaft fuer 
Wiederaufarbeitung von Kernbrennstoffen m.b.H., DWK, 
Hannover, Germany, F.R.). Sep 1984. (In German). NTIS 
(US Sales Only), A21/MF AOl. File Number 
DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

_ The concept of the WA-350 is based on the cooperation of 
KFK and DWK. It was elaborated and the safety analysis reported 
was submitted to the authorities concerned. The first partial con- 
struction licence as part of the licencing procedure under Atomic 
Law is expected for the beginning of 1985. A preliminary overall 
survey is yet to be elaborated. The licences for the construction of 
the fuel element receiving store and for the infrastructure have not 
been granted yet. Design planning, construction and assembly are 
carried out simultaneously. Cold commissioning shall start in 1990. 


39947 (KFK—3740, pp 66-90) Works of the Institute for 
Radiochemistry in the field of reprocessing. Ache, H.J. 
(Kernforschungszentrum Karlsruhe G.m.b.H., Germany, 
F.R. Inst. fuer Radiochemie). Sep 1984. (In German). NTIS 
(US Sales Only), A21/MF AOl. File Number 
DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the CKernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The analysis of high- activity samples is developing towards a 
division of tasks of analysis is specialized analysis service, process 
development and R and D projects. The tasks of the analysis serv- 
ice concern U and Pu analyses and 4-component assessment in sub- 
strates of various compositions, e.g. feed sewage sludge analyses. 
The goals of the process development department is to reduce the 
quantities of materials from reprocessing plants which are often 
highly radioactive as well as in-line analysis (survey of tasks per- 
formed). (DG). 


39948 (KFK—3740, pp 91-101) Present state of develop- 
ment and future R and D tasks in the field of nuclear fuel 

reprocessing. Ebert, K. (Kernforsch trum Karlsruhe 
G.m.b.H., Germany, F.R. Inst. fuer Heisse Chemie). Sep 
1984. (In German). NTIS (US Sales Only), PC A21/MF 
AOl. File Number DE86752199. (CONF-8403239—; 
PWA—47/84). 


From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

Subsequent to the selection of processes and reduction of the 
waste quantities, R and D work concentrates on process optimiza- 
tion of the PUREX process (MILLI, actinide chemistry, PUTE, 
headend test bench, extraction, solvent purification). The apparatus 
engineering department will concentrate on the development of fast 
extractors. The synthesis of new chemical compounds and the de- 
termination of their structure continues to be a basic taste. (DG). 


39949 (KFK—3740, pp 102-127) Plant concept and state 
of experience of fast breeder fuel Koch, G.; 
Boehme, G. (Kernforschi trum Karlsruhe G.m.b.H., 
Germany, F.R. Inst. fuer Heisse Chemie; Kernforschungs- 
zentrum Karlsruhe G.m.b.H., SK Germany, F.R. 4 
tabteil Ingenieurtechnik). ‘Sep 1984. (In German). 

(US les Only), A21/MF AOl. File umber 
DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The design concept of a prototype SB reprocessing plant 
was elaborated on industrial flow rate scale (SNR-300 reactor). It 
describes transport, intermediate storage, mechanical and chemical 
head end, PUREX process, installation, maintenance and the build- 
ing complex. (DG). 
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(KFK—3740, Pp 156-182) Requirements made on 
“ime cleaning systems of a reprocessing plant and related 
technical solutions, Wilhelm, J.; Furrer, J.; Linek, A.; Janna- 
kos, K. (Kernforschungszentrum Karlsruhe G.m.b.H., Ger- 
many, F.R. Lab. fuer Aerosolphysik und Filtertechnik 2; 
Kernforschungszentrum Karlsruhe G.m.b.H., KfK, Germa- 
ny, F.R. Hauptabteilung Ingenieurtechnik). Sep 1984. (In 
German). NTIS (US Sales Only), PC A21/MF AO1. File 
Number DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

A report on requirements made on reprocessing plant waste- 
gas purification, reasons for the selection of certain processes and 
devices for iodine and aerosol separation as well as on the state of 
developments (iodine sorbent, iodine filters, fibre package separa- 
tors, high efficiency submicron particulate airfilters of class S, filter 
housings, handling). (DG). 


39951 (KFK—3740, pp —_— Development and re- 
sults of improved waste-gas tion processes. Henrich, 
E.; Ammon, R. von; Hutter, E. Sep (in 

NTIS (US Sales Only), PC A21/MF AO1. File Number 
DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The keypoints of waste-gas purification are the further de- 
velopment of cryogenic noble gas separation and the respective 
steps of prepurification, the development of pressure-free processes 
for the separation of noble gases, waste-gas fine washing with cold 
HNO; with or without H2Os:, integrated dissolution waste-gas sys- 
tems by serial mounting of several pressure-free sources and filters. 
Development work for cryogenic noble gas separation is almost 
completed. The washing of noble gases is yet to be brought to a 
comparable level of development. (DG). 


39952 (KFK—3740, pp 207-226) Karlsruhe electro-redox 
: From the development to the technical application. 
Schmieder, H.; Goldacker, H. Sep 1984. (In German). NTIS 
(US Sales Onl y), A21/MF AOl. File Number 
DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

To avoid the addition of chemical reducing agents, reduction 
was made electrochemically in the extraction apparatus itself. Ele- 
mentary investigations enabled the transfer of the additional elec- 
trolysis function both to mixer-settlers and to pulsed sieve plate col- 
umns. The plutonium test bench PUTE was used for the trial. 


(KFK—3740, pp 227-257) Quantitative compari- 
separation processes. Petrich, G.; Schmieder, 
— ay Karlsruhe G.m.b.H., Germany, 


Chemie). 1984. (In German). 
NTIS (US Sales Only), PC A21 AOl. File Number 
DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
—- Karlsruhe, F.R. Germany (20 Mar 1984). 

A comparison of iron sulphamate, uranium (IV), hydroxy ni- 
trate of ammonium and electroreduction processes is done by nu- 
meric simulation (VISCO). An SB model fuel and a model flow 
chart equally appropriate for all processes were selected. The acci- 
dent condition ‘tip-over of the B-extractor’ was illustrated by the 
simulation of the transient profile development and described by 
figures. (DG). 


39954 oe pp 2: 258-273) Results gained from the 
MILLI experiments. Ochsenfeld, W.; Bleyl, H.J. (Kernfors- 
- trum Karlsruhe G.m.b.H., Germany, F.R. Inst. 

eisse Chemie). 1984. (In German). NTIS (US 
o. Only), PC A21 A01. File Number DE86752199. 
(CONF-8403239—; PWA—47/84). 
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From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 


G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The PUREX process was tested and optimized on fuels with 
high burnup and long cooldown periods. The process is also appli- 
cable to breeder reactor fuels with high Pu content. The removal 
of solid matter in the first extraction cycle can be influenced by 
thorough clearing of the fuel solution, concentration of HNOs and 
by the degree of saturation of the extracting agent. Pu accumula- 
tion and losses were determined and the efficiency of chemical sep- 
aration was optimized. The decomposition of TBP was assessed 
under various conditions. A process on the basis of solid bed depo- 
sition for the removal of dissolved and carried-over TBB from 
aqueous phases was tested. (DG). 


39955 (KFK—3740, pp oe Results gained from the 
operation of a uranium extraction cycle. Eiben, K.; Zimmer- 
mann, H. (Kernforschungszentrum Karlsruhe ‘G.mb. H., 
Germany, F.R. Projektbereich Wiederaufarbeitungsanlage 
Karlsruhe). Sep 1984. (In German). NTIS (US Sales Only), 
PC A21/MF A0Ol. File Number DE86752199. (CONF- 
8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The uranium extraction cycle consists of five pulsed col- 
umns, a mixer-settler for T separation, two raffinate washers, a pro- 
totype mixer-settler for U cleaning cycles and a mixer-settler for 
solvent cleaning. The design data for the extracting apparatuses of 
the projected WA-350 of the first cycle were derived from the re- 
sults gained in the uranium extraction cycle. The operation of the 
uranium extraction cycle in interconnected operation is demonstrat- 
ed. (DG). 


39956 (KFK—3740, pp 288-310) Operational behaviour 
of pulsed columns with high-level dispersed and low-level con- 
tinuous volume flow. Schmidt, H. (Kernforschungszentrum 
Karlsruhe G.m.b.H., Germany, F.R. Inst. fuer Reaktorbaue- 
lemente). Sep 1984. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86752199. (CONF- 
8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

Unlike industrial applications so far, experimental results 
were gained on drop size, holdup and axial mix for special oper- 
ational conditions, high-level volume flows of the dispersed phase 
and low-level volume flows of the continuous phase. The derived 
correlations for holdup and average drop size enable the computa- 
tion of the specific exchanger surfaces relevant for the transfer of 
substances. Concerning axial mixing, the results gained so far enable 
the quantification of rates and tendencies of the aspired extreme 
flow conditions. (DG). 


(KFK—3740, pp 311-320) Chemical and radiolytic 
changen of tin celeests anaes ah Gen een gree 
ess. Stieglitz, L.; Becker, R. (Kernforschungszentrum Karls- 
ruhe G.m.b.H., "Germany, F.R. Inst. fuer Heisse Chemie). 
1984. (in German). NTIS (US Sales Only), PC A21/ 
A01. File Number DE86752199. (CONF-8403239—; 
PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

Changes of the aliphatic diluting agent, i.e. the formation of 
carbonyl, nitro, nitrite and carbonyl compounds as well as their 
secondary transformation products are separated but insufficiently 
by the washing processes known to data, and they are enriched in 
the recycling of the solvent. In this context, investigations were 
made on the kinetics of the TBP decomposition by hydrolysis and 
radiolysis under process-like conditions and on the formation of de- 
composition products of the diluting agent relevant for the process. 
The courses of formation, in particular these of HAMBP and HDBP 
were analysed quantitatively. (DG). 
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39958 (KFK—3740, pp 346-361) Development of neutron 
monitors at the IRCH. Gantner, E.; Kuhnes, U.; Reinhardt, 
J.; Trundt, D. (Kernforschungszentrum Karlsruhe G.m.b. H., 
Germany, F.R. Inst. fuer Radiochemie). 1984 . dn 
German). NTIS (US Sales Only), PC A21 AOl. File 
Number DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project ‘of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The concepts deal with the assessment of hafnium sieve 
plates (heterogeneous neutron poison) by neutron transmission 
measurement (hafnium monitor), with the assessment and mass esti- 
mate of possible fission product depositions on the sieve plates by 
measuring their inherent neutron radiation (accumulation monitor) 
and with the monitoring of the fission product concentration or 
rather of the fission product concentration profile in the HA 
column by neutron multiplication measurement (fission product 
monitor). Such safety instrumentation is suitable for the first extrac- 
tion column of a WA. (DG). 


39959 (KFK—3740, pp 418-435) Disposal of gaseous ra- 
dioactive wastes from reprocessing with zeolites. Penzhorn, 
R.D. (Kernforschungszentrum Karlsruhe G.m.b.H., Germa- 
ny, F.R. Inst. fuer Radiochemie). Sep 1984. (In German). 
NTIS (US Sales Only), PC A21/MF A011. File Number 
DE86752199. (CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
—r Karlsruhe, F.R. Germany (20 Mar 1984). 

‘o fix Kr-85 in zeolite 5A, the gas is adsorbed in the a 
oman ananlile the pores are sufficiently big. The inclusion takes 
place during heating. Thermal stability of the inclusion is higher 
than in sodalite. High loadings at low pressure and temperature are 
possible. A comprehensive test programme was completed on the 
fixation mechanism, thermal and chemical resistance, stability in a 
radiation field and on the co-fixation of C-14 from reprocessing. 
(DG). 


(KFK—3740, pp 454-469) Computer-aided process 
amin at the WAK. Alberti, A.; Gremminger, K.; Huetter, 
R.; Reh, W.; Volz, A. (Kernforschungszentrum Karlsruhe 
G.m.b.H., Germany, F.R. Inst. fuer Datenverarbeitung in 
der Technik). Sep 1984. (In German). NTIS (US Sales 
Only), PC A21/MF AOi. File Number DE86752199. 
(CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The PRODES process information system is presented. It 
will support certain plant sections of the WAK. The employment 
of process computers to support the operating personnel in the cen- 
tral control room of the WAK serves the purpose of process con- 
trol. It enables the development and testing of appropriate oper- 
ation-oriented concepts of process control in a large fuel reprocess- 
ing plant. The emphasis is on control room technology and model- 
ling adapted to the requirements of the reprocessing process. At 
present, the PRODES system is being developed for the process 
control of the Ist extraction cycle and of the 2nd uranium cycle of 
the WAK. (DG). 


39961 (KFK—3740, pp 470-489) Selection of materials 
for use in fuel reprocessing by applying chemical and electro- 
chemical corrosion methods. Leistikow, S.; Kraft, 
R.; Simon, R. (Kernforschungszentrum Karlsruhe G.mb. H., 
Germany, F.R. Inst. fuer Material- und Festkoerperfors- 
PC 
, ’ File Number DE86752199. (CONF- 
8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

practice of corrosion resistance testing of austenitic 
CrNi steels involves qualitative performance test short-time testing 
and quantitative abrasion tests. The current work programme com- 
prises the performance of standardized Huey tests in 65% HNOs at 
boiling temperature as well as tests in electrochemical gauge leads 
with the appropriate peripheral instrumentation, in particular meas- 
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urements of the potential of material no. 1.4306 s (ESU) in HNOs. 
(DG). 


39962 (ORNL/TM—10048) ee Fuel Reproc- 
essing Program. Progress report, January 1-March 31, 1986. 
(Oak Ridge National Lab., TN (USA)). Jul 1986. Contract 
AC05-840R21400. 31p. NTIS, PC A03/MF A0l; GPO 
Dep. File Number DE86013513. 

Tests and evaluations of the United Kingdom solid-bowl 
feed clarification centrifuge have been completed. A pulsatile flui- 
dic pump and head-tank delivery system for the Integrated Equip- 
ment Test (IET) clarification centrifuge has been successfully dem- 
onstrated and turned over to IET operations personnel for routine 
use. Tests of a double overhead condenser system on the IET 
rotary dissolver indicate that iodine will pass through to the off-gas 
treatment system. Detailed evaluations of the effects of aqueous 
vane length on centrifugal solvent extraction contactor perform- 
ance are complete. Four- and eight-stage prototype contactor mod- 
ules are being upgraded by balancing rotors and providing new 
drive motor mounts that maintain motor-rotor alignment. Installa- 
tion of the advanced servomanipulator (ASM) in the Advanced In- 
tegrated Maintenance System (AIMS) has been completed. Wiring 
for the manipulator transporter has been completed, and the trans- 
porter is operational. The experimental portion of the force/non- 
force experiment using the model M-2 servomanipulators was com- 
pleted, and data are being evaluated. Work in the IET operations 
centered on preparations for the integrated campaign scheduled for 
April. A fluidic pump was installed for transferring solution from 
the centrifuge feed tank to the centrifuge. Construction of the Envi- 
ronmental Test Chamber (ETC) was completed in March. A tech- 
nical specialist meeting was held in Japan to review the current 
status and develop future plans for the Joint Criticality Data Devel- 
opment Program. 


39963 (RHO-PB-SR—10-B-CP-Apr.86) Chemical proc- 
essing programs. Monthly status report, April 1986. (Rock- 
well International Corp., Richland, WA (USA). Rockwell 
Hanford Operations). Apr 1986. Contract AC06- 
77RL01030. . NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86012611. 

During the month of April, 99 metric tonnes uranium 
(MTU's) of zircaloy-clad N-Reactor fuel were charged to the 
PUREX dissolvers; bringing the FYTD total to 684 MTU’s, 115 
MTU’s ahead of the 1060 commitment schedule. PUREX solvent 
extraction was shut down April 14 and the plant entered into a 
planned maintenance period to effect repairs and perform process 
chemical flushes to maintain acceptable waste losses and production 
specification. The Plutonium Oxide Conversion (N)-Cell bi-monthly 
nuclear material and accountability inventory, initiated in March, 
was completed satisfactorily in April. UO; Plant initiated the 
second fiscal year 1986 campaign. During April, 46 MTU’s of UOs 
were shipped to FMPC, bringing the FYTD shipment total to 456 
MTU’s vs a plan of 490 MTU’s. Design and procurement activities 
for the PUREX Aqueous Make-Up (AMU) chemical containment 
upgrades continued on schedule during April. The Remote Me- 
chanical C (RMC) line began processing feed for its first fiscal year 
(FY) 1986 campaign on April 5, 1986. The Plutonium Reclamation 
Facility (PRF) maintenance outage upgrades are one and one half 
weeks behind schedule. Functional ign Criteria for B609, RMC 
Ventilation Improvement (FY 1988 GPP) has been completed. The 
updated Ten Year Shipping Forecast has been complete and sent to 
DOE-RL. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 40001, 40050 


39964 (DOE/ID/12426—T1) Low-level radioactive waste 
transportation plan for the State of Maryland. Chaparala, 
P.N. (Maryland Dept. of Health and Mental Hygiene, Balti- 
more (USA)). 1985. Contract FG07-831D12426. 195p. NTIS 
MF AO1; 2; GPO Dep. File Number DE86012903. 

The purpose of this document is to prepare a recommended 
os plan that will outline specific procedures for moni- 
toring and regulating low-level radioactive waste transport in 
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Maryland and which is consistent with federal law and party-state 
requirements under the Appalachian Compact. 


39965 (DOE/NE/44139—17) Spent nuclear fuel trans- 
portation: public issues and answers. Hoffman, W.D. (West 
Valley Nuclear Services Co., Inc., West Valley, NY 
a 15 Jul 1986. Contract ACO7- 81NE44139. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86013215. 

The court-ordered shipping of 750 spent nuclear fuel assem- 
blies from West Valley, New York back to their utility owners has 
generated considerable public and media interest. This paper dis- 
cusses the specific concerns of the general public over the West 
Valley shipments, the issues raised by opposition groups, the inter- 
est of public officials and emergency preparedness teams as well as 
the media coverage generated. An analysis is performed on the ef- 
fectiveness of the West Valley and utility public information pro- 
grams utilized in addressing these issues, concerns and interests. 
Emphasis is placed on communications which work to facilitate the 
shipments and generate fuel transport acceptance. Information pro- 
grams are discussed which increase preparedness for nuclear ship- 
ments by emergency response teams and build public confidence in 
their safety. The paper also examines communications which could 
have further enhanced the shipping campaign to date. Finally, plans 
are discussed for media preparation with interview training and 
press conferences. Emphasis is placed on materials provided for the 
media which have served to generate more favorable print and air 
time. 


39966 (EPRI-NP—4327-Rev.1) Fuel consolidation dem- 
onstration: program overview. Revision 1. (Northeast Utilities 
Service Co., Berlin, CT (USA)). Jun 1986. 32p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920342. 

EPRI, Northeast Utilities, Baltimore Gas and Electric, and 
Combustion Engineering have begun a program to develop a spent- 
fuel consolidation system licensable by the US Nuclear Regulatory 
Commission. Fuel consolidation offers a means of substantially in- 
creasing the capacity of spent-fuel storage pools. This report out- 
lines the work to be performed in the program and briefly describes 
the consolidation system concept. Seismic structural analysis of the 
Millstone Unit 2 spent-fuel pool/building storage facility is being 
performed by Northeast Utilities to determine if adequate capacity 
exists to withstand the load combinations associated with storage of 
consolidated fuel in free-standing racks within the spent-fuel pool. 
Equipment design, development, construction, and testing is being 
performed by Combustion Engineering in Windsor, Connecticut. 
Northeast Utilities plans to obtain a license for storage of consoli- 
dated fuel in the Millstone Unit 2 spent-fuel storage pool. Northeast 
Utilities also plans to perform a hot demonstration of the integrated 
consolidation system with spent fuel at Millstone. 


(ORNL/TM—10083) —_— testing of DOT spec- 
ification 17H o— (55-gallon) for compliance with DOT 
specifications for Type A packaging. Baldwin, J.S.; Lasher, 
L.C.; Van Cleve, J.E. Jr.; Van Hoesen, S.D. (Oak Ridge 


National Lab., TN (USA)). Jul 1986. Contract AC05- 
840R21400. 26p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE86013516. 

Oak Ridge National Laboratory (ORNL) proposes using De- 
partment of Transportation (DOT) specification 17H drums (55-gal) 
for transporting low-level waste (LLW) to Oak Ridge Gaseous Dif- 
fusion Plant (ORGDP) for interim storage. This container type was 
tested and found to be in compliance with DOT specifications for 
Type A packaging. 


39968 (PNL—5777-Vol.2) BWR spent fuel storage cask 
performance test. Volume 2. Pre- and post-test decay heat, 
heat transfer, and shielding analyses. Wiles, L.E.; Lombardo, 
N.J.; Heeb, CM: uin, U.P.; Michener, TE; Wheeler, 
C.L.; Creer, J.M.; ; Mecant, RA. (Pacific Northwest Labs., 
Richland, WA (USA)). Jun 1986. Contract AC06- 
76RL01830. 277p. NTIS, PC A1l3/MF AOl; 1; GPO Dep. 
File Number D 6013377. 

This report describes the decay heat, heat transfer, and 
shielding analyses conducted in support of performance testing of a 
Ridhihalgh, Eggers and Associates REA 2033 boiling water zeactor 
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(BWR) spent fuel storage cask. The cask testing program was con- 
ducted for the US Department of Energy (DOE) Commercial 
Spent Fuel Management Program by the Pacific Northwest Labo- 
ratory (PNL) and by General Electric at the latters’ Morris Oper- 
ation (GE-MO) as reported in Volume I. The analyses effort con- 
sisted of performing pretest calculations to (1) select spent fuel for 
the test; (2) symmetrically load the spent fuel assemblies in the cask 
to ensure lateral symmetry of decay heat generation rates; (3) opti- 
mally locate temperature and dose rate instrumentation in the cask 
and spent fuel assemblies; and (4) evaluate the ORIGEN2 (decay 
heat), HYDRA and COBRA-SFS (heat transfer), and QAD and 
DOT (shielding) computer codes. The emphasis of this second 
volume is on the comparison of code predictions to experimental 
test data in support of the code evaluation process. Code evalua- 
tions were accomplished by comparing pretest (actually pre-look, 
since some predictions were not completed until testing was in 
progress) predictions with experimental cask testing data reported 
in Volume I. No attempt was made in this study to compare the 
two heat transfer codes because results of other evaluations have 
not been completed, and a comparison based on one data set may 
lead to erroneous conclusions. 


39969 (PNL—5781) COBRA-SFS predictions of single 
assembly spent fuel heat transfer data. Lombardo, N.J.; 
Michener, T.E.; Wheeler, C.L.; Rector, D.R. 
Northwest Labs., Richland, WA "(USA)). Apr 1986. Con- 
tract AC06-76RL01830. 146p. NTIS, PC A07/MF AOlj; 1; 
GPO Dep. File Number DE86012966. 

The study reported here is one of several efforts to evaluate 
and qualify the COBRA-SFS computer code for use in spent fuel 
storage system thermal analysis. The ability of COBRA-SFS to pre- 
dict the thermal response of two single assembly spent fuel heat 
transfer tests was investigated through comparisons of predictions 
with experimental test data. From these comparisons, conclusions 
regarding the computational treatment of the physical phenomena 
occurring within a storage system can be made. This objective was 
successfully accomplished as reasonable agreement between predic- 
tions and data were obtained for the 21 individual test cases of the 
two experiments. 


39970 (PNL—5797) Truck and rail charges for shipping 
spent fuel and nuclear waste. McNair, G.W.; Cole, B.M.; 
Cross, R.E.; Votaw, E.F. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Jun 1986. Contract AC06-76RL01830. 
66p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE86013079. 

The Pacific Northwest Laboratory developed techniques for 
calculating estimates of nuclear-waste shipping costs and compiled 
a listing of representative data that facilitate incorporation of refer- 
ence shipping costs into varius logistics analyses. The formulas that 
were developed can be used to estimate costs that will be incurred 
for shipping spent fuel or nuclear waste by either legal-weight 
truck or general-freight rail. The basic data for this study were ob- 
tained from tariffs of a truck carrier licensed to serve the 48 contig- 
uous states and from various rail freight tariff guides. Also, current 
transportation regulations as issued by the US Department of 

Transportation and the Nuclear Regulatory Commission were in- 
vestigated. The costs that will be incurred for shipping spent fuel 
and/or nuclear waste, as addressed by the tariff guides, are based 
on a complex set of conditions involving the shipment origin, route, 
destination, weight, size, and volume and the frequency of ship- 
ments, existing competition, and the length of contracts. While the 
complexity of these conditions is an important factor in arriving at 
a “correct” cost, deregulation of the transportation industry means 
that costs are much more subject to negotiation and, thus, the 
actual fee that will be charged will not be determined until a ship- 
ping contract is actually signed. This study is designed to provide 
the baseline data necessary for making comparisons of the estimated 
costs of shipping spent fuel and/or nuclear wastes by truck and rail 
transportation modes. The scope of the work presented in this doc- 
ument is limited to the costs incurred for shipping, and does not 
include packaging, cask purchase/lease costs, or local fees placed 
on shipments of radioactive materials. 
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39971 Soe oe Monticello BWR spent fuel assem- 
bly decay heat predictions and measurements. McKinnon, 
M.A.; Doman, J.W.; Heeb, C.M.; Creer, J.M. (Pacific 
Northwest Labs., Richland, WA (USA). Jun 1986. Con- 
tract AC06-76RL01830. 79p. NTIS, A05/MF AOI; 1; 
GPO Dep. File Number D: 6013125. 

This report compares pre-calorimetry of rates of 
six 7 x 7 boiling water reactor (BWR) spent fuel assemblies with 
measured decay heat rates. The assemblies were from Northern 
States Power Company's Monticello Nuclear Generating Plant and 
had burnups of 9 to 21 GWd/MTU and cooling times of 9 to 10 
years. Conclusions are: The agreement between ORIGEN2 predic- 
tions and decay heat measurements of Monticello spent fuel is de- 
pendent on the method used to calibrate the calorimeter and to 
make the decay heat measurements. The agreement between predic- 
tions and measurements of decay heat rates of Monticello fuel is the 
same as that for Cooper and Dresden fuel if the same measurement 
method is used. The predictions are within a standard deviation of 
+-15 W of the measurements. Using a different measurement 
method, ORIGEN2 underpredicts the measured decay heat output 
of Monticello fuel assemblies by a constant 20 +- 2 W. The 20-W 
offset appears to be an artifact of the calibration ure. The 
constant term in the calibration curve (i.c., q/sub DH/ = mx + b) 
can account for measurement differences of 40 W based on the 
1983, 1984, and 1985 calibration curves. The difference between 
ORIGEN2? predictions and calorimeter decay heat measurements 
does not appear to be dependent on the magnitude of decay heat 
output. Predicted axial decay heat profiles are in good agreement 
with measured axial gamma radiation profiles. Recommendations 
are: Predictions using other decay heat codes should be compared 
to experimental data contained in this report, to evaluate prediction 
capabilities. The source of the differences that exist among calorim- 
eter calibration curves needs to be determined. Calorimeter oper- 
ational methods need to be investigated further to determine cause 
ter precision and accuracy. 

39972 SE Bee Grevnericen of somet Suk denny 
heat rate ORIGEN2 and calorimeter measure- 

ments. Heeb, C.M. (Pacific Northwest Labs., Richland, WA WA 
ae Mar 1986. Contract AC06-76RL01830. 9p. (CONF- 

17—11). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86012645. 

From 3. international symposium/workshop on irradiated 
ee teas tun USA (8 Apr 1986). 

Spent fuel heat generation rates calculated using the 
CRAGEBE: ends ase empunns wath 133 calorimeter measurements 
of the decay heat rate from 81 spent fuel assemblies. The compari- 
sons include both BWR and PWR assemblies. The range of decay 
time covered by the comparisons is from 860 to 4566 days out of 
reactor at the time of measurement. The exposure range of the 
measured assemblies is from 5.3 to 39.3 Gwd/Mtihm. The measured 
heat outputs ranged from 19 to 1550 watts. ORIGEN2 calculations 
agreed with the measurements with the calculation an average of 
2.8% higher than the measurement. The standard deviation of the 
difference between the calculation and the measurement was 
10.9%. 


39973 (SAND—84-7146) New Mexico hazardous materi- 
als transportation survey and incident analysis. (Resource 
Communities, Inc., "Senta Fe, NM Tr Jun 1986. Con- 
tract AC04-76DP00789. 40p. 95). NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86012212. 

Between August 15 and September 16, 1983, personnel at the 
19 New Mexico ports of entry and internal ports collected and re- 
corded information from each hazardous material placarded vehicle 
stopping at the ports. Data collected included the port location, 
origin and destination of shipment, type and quantity of hazardous 
material carried, highway route, and other information. Resources 
Communities, Inc. (RCI) coded the data and Transportation De- 
partment personnel entered it into the Statistical Analysis System 
(SAS). SAS is a computer program, first designed in 1966, that pro- 
wadapdee soheenathgn cheaiap and entdiveel, dame-anaitiiedien, at 
tical analysis, and file handling. Using SAS, RCI analyzed the data 
to obtain information relevant to development of the hazardous ma- 
terials emergency response program. In particular, RCI determined: 
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states of origin and destination, types of hazardous materials being 

annual number of shipments, traffic density by port of 
entry and by highway route, and time of day that transportation 
occurs. 
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39974 (AD-A—166739/3/XAB) Alternatives for disposal 
of depleted-uranium waste. Final technical report, October 
1984-August 1985. Mallory, C.W.; Funk, J.G.; Sanner, W.S. 
estinghouse Hittman Nuclear, Inc., Columbia, MD 
SA)). Nov 1985. 212p. NTIS, PC A10/MF AO1. 
Large quantities of depieted uranium wastes are generated at 
Eglin AFB each year due to testing of armor-penetrating muni- 
tions. The majority of this waste consists of sand contaminated with 
small amounts of depleted uranium. In this study various alternative 


to industry, inerting/stabilization, and volume reduction. Each al- 
ternative was evaluated according to technological status/risk, eco- 
nomic considerations, environmental impact, and commitment of 
resources. 


39975 (BMI—-1985-084) no grog on the behaviour 
of an open stretch with pressure and temperature loading 
ee eee Mohiud- 
~ G.M. (Bundesministerium ces Innern, Bonn (Germany, 
F.R.); Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Koeln (Germany, F.R.)). Sep 1985. 74p. (In German). 
(GRS-A— 1084). NTIS (US Sales Only), PC A04/MF A0O1. 
File Number DE86752211. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

Knowledge of the behaviour of open and displaced hollows 
is of particular safety-related importance in the treatment of safety- 
related questions in final storage underground in salt mines. In the 
context of stability safety investigations, the temporal and spatial 
development of stress conditions around a hollow space, safety re- 
garding reaching the stress limits and the temporal convergence of 
the hollow as a reaction to pressure and temperature loading must 
be determined. This report, a section of rectangular crossection and 
with dimensions 7 m x 4 m at a depth of 730 m was examined ac- 
cording to the present plans for mining. The load parameters pres- 
sure ‘Ps’ in the section and the temperature 'T’ near the section 
were varied. The reference calculation (Ps=1 bar, T=37°C) shows 
tensile stresses in the area of the corners of the section. The conver- 
gence rate of the hollow space sinks to about 1%/annum in the 
quasi-static state. At a temperature of T=90°C around the section, 
this convergency rate rises by a factor of about 20 compared to the 
reference run. If the internal pressure of the section is increased to 
Ps=96 bar at T=37°C, the convergence rate is reduced by a factor 
of about 20 compared to the reference run. Safety against fracture 
deformation of the rock salt is ensured in all the calculations. 


report. Mielke, H. (Bund 

Germany, F.R.); Gesellschaft — Reaktorsicherheit m.b.H. 
(CRS) Koeln (Germany, F.R.)). Oct 1985. 33p. (in 
German). (GRS-A—1121). NTIS — Sales Only), ‘A03/ 
MF AO1. File Number DE86752: 

Schriftenreihe Redandidbeads _- Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

In countries other than the Federal Republic of Germany 
and internationally there are no comprehensive codes referring to 
criteria and safety requirements except those of the IAEA and 
USA. In other countries there exist safety goals for the ultimate 
storage or for purely geological criteria. The degree of detailing 
regulations differs widely abroad and internationally. Safety goals 
abroad and internationally as well as measures for their realisation 
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in the ultimate storage of radioactive wastes in deep geological for- 
mations are in line with the German safety goals. The IAEA refers 
to general aspects of geological, waste technology and ultimate 
storage technology criteria. In the USA, ultimate storage technolo- 
gy criteria have been quantified in part. The quantitative geological 
criteria existing in Great Britain and in the Netherlands are only 
relevant in as much as safety analyses must be performed for a spe- 
cific site to provide evidence for the safety of this site. The com- 
parison shows that most requirements pronounced abroad are also 
made for the Federal Republic of Germany. Some requirements are 
more specified in the Federal Republic of Germany, some are more 
detailed abroad. (HP). 


39977 (BMI/ONWI—608) ERG review of containment 


ity and repository functional design criteria. 

, S. (Battelle Memorial Inst., Columbus, OH (USA). 

ce of Nuclear Waste Isolation). Jun 1986. Contract 

AC02-83CH10140. 32p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86012263. 

The Engineering Review Group (ERG) was established by 
the Office of Nuclear Waste Isolation (ONWI) to help evaluate en- 
gineering-related issues in the US Department of Energy's nuclear 
waste repository program. The June 1984 meeting of the ERG con- 
sidered two topics: (1) statistical probability for containment of nu- 
clides within the waste package and (2) repository design criteria. 
This report documents the ERG’s comments and recommendations 
on these two subjects and the ONWI response to the specific points 
raised by ERG. 


39978 (BNL-NUREG—38205) Overview of mixed waste 
issues. Piciulo, P.L.; Bowerman, B.S.; Kempf, C.R.; Mac- 
Kenzie, D.R.; Siskind, B. (Brookhaven National Lab., 
Upton, NY (USA)). 1986. Contract AC02-76CH00016. 8p. 
(CONF-8605157—1). NTIS, PC A02/MF AOl - GPO. File 
Number T186012709. 

From W: conference on low-level waste disposal 
and cleanup; Alexandria, VA, USA (22 May 1986). 

Based on BNL’s study it was concluded that there are 
LLWs which contain chemically hazardous components. Scintilla- 
tion liquids may be considered an EPA listed hazardous waste and 
are, therefore, potential mixed wastes. Since November, 1985 no 
operating LLW disposal site will accept these wastes for disposal. 
Unless such wastes contain de minimis quantities of radionuclides, 
they cannot be disposed of at an EPA an EPA permitted site. Cur- 
rently generators of LSC wastes can ship de minimis wastes to be 
burned at commercial facilities. Oil wastes will also eventually be 
an EPA listed waste and thus will have to be considered a potential 
radioactive mixed wasted unless NRC establishes de minimis levels 
of radionuclides below which oils can be managed as hazardous 
wastes. Regarding wastes containing lead metal there is some ques- 
tion as to the extent of the hazard posed by lead disposed in a 
LLW burial trench. Chromium-containing wastes would have to be 
tested to determine whether they are potential mixed wastes. There 
may be other wastes that are mixed wastes; the responsibility for 
determining this rests with the waste generator. It is believed that 
there are management options for handling potential mixed wastes 
but there is no regulatory guidance. BNL has identified and evalu- 
ated a variety of treatment options for the management of potential 
radioactive mixed wastes. The findings of that study showed that 
ne one ee Cee ee 
EPA concern can, at the same time, address stabilization and 
volume reduction concerns of NRC. 


39979 (DOE/ID/12426—T2) Recommended 
program plan for low-level radioactive waste management 
a es Dept. of Health and Mental Hygiene, 
A). Office of Environmental va nan 
i989) Contract FG07-83ID12426. 165p. NTIS, Aos. 
ile Number DE86013040. 

The National Program for Low-Level Radioactive Waste 
Management was instituted by the US Department of Energy to 
assist the states in carrying out this new federal policy. Based on 
the premise that the safe disposal of low-level waste is technologi- 
cally feasible and that states have the necessary degree of authority 
to set management policy, the National Program is helping them to 
develop a responsive, comprehensive regulatory program. The 


05 NUCLEAR FUELS 
0520 Waste Management 


State of Maryland is actively engaged with the National Program 
in its efforts to form a comprehensive management program. The 
purpose of this plan is to review existing statutory and regulatory 
program ibilities and provide a recommended management 
scheme for low-level radioactive waste. 


39980 (DOE/ID/12504—T1) Central interstate low-level 
radioactive waste compact region site exclusionary screening 
study. Phase I, Final report. (Dames and Moore, White 
Plains, NY (USA)). Jun 1985. Contract FG07-84I1D12504. 
265p. NTIS, PC A1l2/MF A011; 1; GPO Dep. File Number 
DE86013490. 

The Low-Level Radioactive Waste Policy Act of 1980 as- 
signs to the states the responsibility for disposal of the low-level ra- 
dioactive waste generated within their boundaries. It also provides 
for regional compacts among states to address their needs on a 
broader basis and permits restriction of the use of regional disposal 
facilities after January 1, 1986, to generators of low-level waste 
within the region. Each state, either individually or as a member of 
a compact, must therefore consider the establishment of a low-level 
radioactive waste disposal facility within its borders. The states of 
Arkansas, Kansas, Louisiana, Nebraska, and Oklahoma adopted the 
Central Interstate Low-Level Waste Compact (CILLWC) and leg- 
islation was submitted to Congress for consent in June of 1983 leg- 
islation is being reintroduced in the 99th Congress. In August of 
1984, the CILLWC selected and contracted Dames & Moore to 
conduct a Phase I-Site Suitability Screening Study for a low-level 
radioactive waste disposal facility in the five-state region. This 
report presents the results of the Phase I Screening Study. Dames 
& Moore reported to the Technical Advisory Committee (TAC) of 
the CILLWC which provided guidance and comment on work 
progress and direction. 


39981 (DOE/LLW—38T) Guidance for implementation 
of DOE Order 5820.2 Chapter III management of low-level 
waste. (EG and G Idaho, Inc., Idaho Falls (USA)). May 
1985. Contract AC07-761D01570. 76p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE86013333. 

The purpose of this document is to provide detailed guid- 
ance for managing low-level waste (LLW) generated by Depart- 
ment of Energy (DOE) operations, and support the policies and 
guidelines of Chapter III of DOE Order 5820.2, “Radioactive 
Waste Management.” LLW generated by DOE operations shall be 
disposed of, where practical, by shallow land burial or greater-con- 
finement disposal. Site-specific requirements for waste acceptance 
and disposal, site selection, site design, site operation, and site clo- 
sure/postclosure shall be developed by field organizations. The 
guidance set forth in this document is provided to assist field orga- 
nizations in establishing site specific procedures. 


39982 (DOE/NE/44139—18) 
needs of environmental groups: the current West Valley expe- 
rience. Hoffman, W.D. (West Valley Nuclear Services Co., 
Inc., West Valley, NY oe 15 Jal 1986. Contract ACOT7- 
81NE44139. . NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 113216. 

This paper addresses the justification for environmental 
group communications and the options available in formatting such 
a dialogue. The West Valley program is explained including real- 
ized and potential project benefits. The environmental communica- 
tions program in place at the West Valley Demonstration Project 
(WVDP) was instituted in the throes of a challenging scenario. The 
site had just been chosen by the US Department of Energy (DOE) 
to demonstrate the cleanup of high-level nuclear wastes with a rela- 
tively new technology. The former nuclear fuel reprocessing opera- 
tor had maintained a closed door communications policy. Conse- 
quently, the initial reaction of environmental groups to the project 
was one of suspicion and fear. The WVDP information exchange 
involves regularly bringing persons to the site, many of whom are 
antinuclear and initially skeptical of the project. Many have indicat- 
ed their early concern about the site has been alleviated; further- 
more, they are impressed with the purpose of the project and its 
commitment to safety. 


Fulfilling information 
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39983 (OE/NV/10270—1) High-level nuclear waste 

transport and storage assessment of potential impacts on tour- 

ee re ee 

(Science Applications International 

, La Jolls CA (USA)). Dec 1985. Contract AC08- 

83 710270. 40p. (SAIC—84/7603). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86013284. 

The literature review and empirical analyses presented in 
this report were undertaken, for the most part, between August and 
October 1983. They are not comprehensive. No primary data were 
gathered, nor were any formal surveys conducted. Additionally, be- 
cause construction of a repository at Yucca Mountain, if that site is 
selected for a repository, is not scheduled to begin until 1993, engi- 

neering design and planned physical appearance of the repository 
caine damian Therefore, specific design features or visual 
appearance were not addressed in the analyses. Finally, because 
actual transportation routes have not been designated, impacts on 
tourism generated specifically by transportation activities are not 
considered separately. Chapter 2 briefly discusses possible means by 
which a repository could impact tourism in the Las Vegas area. 
Chapter 3 presents a review of previous research on alternative 
methods for predicting the response of people to potential hazards. 
A review of several published studies where these methods have 
been applied to facilities and activities associated with radioactive 
materials is included in Chapter 3. Chapter 4 contains five case 
studies of tourism impacts associated with past events that were 
perceived by the public to represent safety hazards. These percep- 
tions of safety hazards were evidenced by news media coverage. 
These case studies were conducted specifically for this report. Con- 
clusions of this preliminary analysis regarding the potential impact 
on tourism in the Las Vegas area of a repository at Yucca Moun- 
tain are in Chapter 5. Recommendations for further research are 
contained in Chapter 6. 


39984 (DOE/RW—0089) Public informations guidelines. 
(USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washi DC. Information Services Div.). Jun 
1986. 156p. S, PC A08/MF A0Ol1; 1; GPO Dep. File 
Number DE86012471. 

The purpose of these Public Information Guidelines is to 
provide principles for the implementation of the NWPA mandate 
and the Mission Plan requirements for the provision of public infor- 
mation. These Guidelines set forth the public information policy to 
be followed by all Office of Civilian Radioactive Waste Manage- 
ment (OCRWM) performance components. The OCRWM offices 
should observe these Guidelines in shaping and conducting public 
information activities. 


39985 (DP—1716) SRL canister impact tests. Kelker, 
J.W. Jr. (Du Pont de Nemours (E.1.) and Co., Aiken, SC 
(USA). Savannah River Lab.). May 1986. Contract AC09- 


76SR00001. 15p. NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE86012766. 

The Defense Waste Processing Facility (DWPF) is being 
constructed at the SRP for the containerization of high-level nucle- 
ar waste as a waste form for eventual permanent disposal. The 
waste will be incorporated in molten glass and solidified in Type 
304L stainless steel canisters 2 feet in diameter x 9 feet 10 inches 
long. The canisters have a minimum wall thickness of 3/8 inch. 
Over a three-year period, nineteen drop-tests of nine canisters, filled 
with simulated waste glass, were made in support of the DWPF 
containerization program. Eight of the canister evaluation tests 
were of Type 304L stainless steel material and one was of commer- 
cially pure titanium. Three different length (9.44, 5.06, and 7.88 
inch) nozzle configurations containing final closure upset welds 
were evaluated for the stainless steel canisters. All impact tests of 
the stainless steel canisters, which included bottom-, side-, and top- 
drops, were acceptable. The bottom-drop test of the titanium canis- 
ter, which contained a final closure upset weld, was acceptable; 
however, the top-drop resulted in a breaching of the top head 
where it joins the nozzle. The final closure titanium upset weld was 
acceptable. The titanium canister wall thickness was 1/4 inch. 
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39986 (EGG-WM—7167) Characterization of INEL com- 
pactible wastes, compactor options study, recommenda- 
tions, Gillins, R.L.; Larsen, M.M.; Aldrich, W.C. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Mar 1986. Contract 
ACO07-761D01570. 151p. NTIS, PC A08/MF AOl1; 1; GPO 
Dep. File Number DE86013465. 

This report provides the results of a detailed characterization 
and evaluation of low-level radioactive waste generated at the 
Idaho National Engineering Laboratory (INEL) and an evaluation 
of compactors available commercially. The results of these evalua- 
tions formed the basis for a study of compactor options suitable for 
compacting INEL-generated low-level waste. Seven compactor op- 
tions were evaluated. A decision analysis performed on the results 
of the compactor option study and cost analysis showed that a 200- 
ton box compactor and a 5000-ton box supercompactor were the 
best options for an INEL compaction facility other than the 
RWMC. Two compactor locations were considered: WERF and 
CPP. The WERF location is recommended on the basis of existing 
facilities to house the compactor and store the waste, the presence 
of a trained waste-handling staff, and the desirability of maintaining 
a single location for processing INEL-generated low-level waste. 


39987 (EIR—562) Analytical overview of the conse- 
quences of microbial activity in a Swiss HLW repository. 
McKinley, I.G.; West, J.M.; Grogan, H.A. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzer- 
land)). Apr 1985. 107p. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86702352. 

Microorganisms are known to be important factors in many 
geochemical processes and their presence can be assured through- 
out the envisaged Swiss type C repository for HLW. It is likely 
that both introduced and resident microbes will colonise the near- 
field even at times when ambient temperature and radiation fields 
are relatively high. A simple quantitative model has been developed 
which indicates that microbial growth in the near-field is limited by 
the rate of supply of chemical energy from corrosion of the canis- 
ter. Microbial processes examined include biodegradation of struc- 
tural and packaging materials, alteration of groundwater chemistry 
(Eh, pH, organic complexant concentration) and direct nuclide 
uptake by microorganisms. The most important effects of such or- 
ganisms are likely to be enhancement of release and mobility of key 
nuclides due to their complexation by microbial by-product. Resi- 
dent micro-organisms in the far-field could potentially act as *living 
colloids’ thus enhancing auclide transport. In the case of flow paths 
through shear zones (kakirites), however, any microbes capable of 
penetrating the surrounding weathered rock matrix would be exten- 
sively retarded. It is concluded that microbial processes are unlike- 
ly to be of significance for HLW but will be more important for 
low/intermediate waste types. As data requirements are similar for 
all waste types, results from such studies would also resolve the 
main uncertainties remaining for the HLW case. Key research areas 
are identified as characterisation of a) nutrient availability in the 
near-field, b) the bioenergetics of iron corrosion, c) production of 
organic by-products, d) nuclide sorption by organisms and e) mi- 
crobial mobility in the near-and far-field. 


39988 (EIR—576) Bentonite as backfill in a final reposi- 
tory for high-level waste: chemical aspects. Grauer, R. (Eid- 
enoessisches Inst. fuer Reaktorforschung, Wuerenlingen 
(Switzerland). Jan 1986. 179p. (In German). NTIS (US 
Sales Only), PC A09/MF A0O1. File Number DE86702353. 
The present Nagra concept for disposal of high-level waste 
foresees emplacing the steel containers enclosing the borosilicate 
glass in tunnels at a depth of 1000 to 1500 m. These tunnels are to 
be backfilled with bentonite. Bentonites are suitable as a backfill 
due to their swelling capability, their low hydraulic conductivity 
and their sorption properties. This report is restricted to chemical 
aspects of the backfill material: swelling capability, sorption proper- 
ties and long-term stability. Under repository conditions, the swell- 
ing of monmorillonite upon water inflow is primarily innercrystal- 
line. Cation adsorption, which is important for nuclide retention in 
the repository, can be described by appropriate models. It can be 
concluded from natural analogue studies and from laboratory ex- 
periments that the properties of the backfill material will not alter 
significantly over a periode of 10/sup 6/ years. Nevertheless in the 
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long term, the formulation of mixed-layer illite/monmorillonite 
cannot be ruled out. Such mixed-layer clays still have good swell- 
ing and sorption properties. Given the quantity ratios foreseen, no 
adverse changes due to radioactive decay are to be expected. The 
interaction between the bentonite and the container corrosion prod- 
ucts must, in the absence of literature data, be investigated experi- 
mentally. The type of reaction products expected (iron-containing 
clay minerals) and the high bentonite/iron ratio lead to the conclu- 
sion that the function of the backfill need not be impaired by these 
processes. Because of its better stability, a calcium bentonite is pref- 
erable to the sodium variant. A low iron content is desirable be- 
cause, under reducing conditions, the surface charge of the montor- 
illonite is increased by reduction of iron(III). Organic and sulphidic 
contaminants should also be kept to a minimum. 


39989 (ENEA-RT-COMB—85/5) Characterization of so- 
lidified radioactive wastes produced at Montalto di ag 
BWR plant with ——_ to the site storage. Dona 
Ricci, G.; Pace, A. (ENEA, Rome (Italy)). Oct 1985, oo 
(CONF-85061 14—7). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86901543. 

From International seminar on radioactive waste products 
suitability for final disposal; Julich, F.R. Germany (10 Jun 1985). 

The cement solidification of the Montalto di Castro BWR 
plant radwastes has been studied both from the point of view of the 
mixture formulation and of the product characterization. Five rad- 
waste types and mixtures of them have been taken into consider- 
ation, determining the best chemical formulations starting from the 
compressive strength as leading parameter. The solidified products 
have been characterized from the point of view of the freeze and 
thawing resistance, the water immersion resistance, the leachability, 
the dimensional changes and the free standing water. All the tests 
have been performed taking into account the real site conditions, so 
the leaching tests and the water immersion tests have been carried 
out using sea water and table water as leachant. 


39990 (GSF—10/85) Thermal and shielding layout of the 
transport and storage container Asse TB1. Kessels, W.; 
Muth, M.; Gross, S.; Pfeifer, S.; Kolditz, H. (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
sage, ay (Germany, F.R.). Inst. fuer Tiefla rue 1985. 

210p. (In German). (GSF-T—195). NTIS (US Sales Only), 
PC A10/MF A0O1. File Number DE86752374. 

A large spectrum has been devoted to the general questions 
of the thermal and radiological calculations, the nuclide content of 
the different types of waste and to the layout of an optimum trans- 
port container. This also concerns the considerations in case of fire, 
since upon inserting a transport container into a mine particular im- 
portance is attached to the possible liberation of toxic materials 
under these circumstances. It was possible to construct a transport 
container with a weight less than 10 t in such a way that it is suita- 
ble to transport and store the planned vitrified HLW according to 
DWK-specifications in a final repository borehole. 


39991 (GSF—24/85) Experimental studies on the migra- 
tion of radionuclides of the elements I, Sr, Cs, Co and Pd in 


jected waste repository at Gorleben. 
Final report. Klotz, D.; Lang, H.; Moser, H. (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
Neuherberg (Germany, F.R.). Inst. fuer ee ene ae 
Jul 1985. 117p German). NTIS (US Sales Only), PC 
A06/MF AOl1. Prile Number DE86752380. 

The studies were intended to provide information on the 
sorptive properties of 15 samples of fine-grain and medium-grain 
sands with regard to the radionuclides of I, Sr, Cs, Co, and Pd, and 
on their hydraulic properties. The samples were taken from the 
geologic formations in the area surrounding the projected waste re- 
pository in the Gorleben salt mine, at depth of up to 250 m down 
from terrain surface, and were analysed by means of column and 
batch experiments. Further goals were to determine the radionu- 
clide migration as a function of flow velocity of the groundwater, 
and of sand compactness, as well as the effects of carrier ions and 
main groundwater contituents. The margins of retardation factors 
for the various radionuclides are given. One important result of the 
studies is that it could be expeimentally verified that there is the 
process of quasi irreversible sorption, i.e. it could be shown that de- 
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sorption of radionuclides from natural, unconsolidated rock pro- 
ceeds very much slowlier than sorption, so that this finding is of 
great significance to the safety assessment of a radioactive waste re- 
pository in geologic formations. 


39992 (INIS-mf—10139) Long-term properties of bitu- 
minized waste products. Summary report of the Nordic AVF- 
2 project. Snellman, M.; Valkiainen, M. (eds.). (Nordisk 
Kontaktorgan for Atomenergispoet poergsmaal, Risoe (Den- 
mark)). Oct 1985. 106p. NTIS (US Sales Only), PC A06/ 
MF A0O1. File Number DE86702354. 

This study is a survey of the factors of importance for the 
long term behaviour of bituminized ion exchange resins. Phenom- 
ena occurring in bituminized waste products affected by the treat- 
ment, storage and disposal are identified. Test methods have been 
developed for characterizing product properties, which are impor- 
tant for the long-term behaviour. The long-term properties of bitu- 
minized ion-exchange resins are studied in a repository environment 
with access of water equilibrated with concrete. In these circum- 
stances the most important properties are related to the interactions 
of bituminized waste with the surrounding barriers. The most im- 
portant phenomena are water uptake due to rehydration of the 
resins and subsequent swelling of the product. 


39993 (INIS-mf—10185) Petrography, fine stratigraphy, 
and petrofacies of the Stassfurt rock salt (Zechstein 2) in the 
Asse II salt mine region near Brunswick. Diem, W. (Tech- 
nische Univ. Clausthal, Clausthal-Zellerfeld (Germany, 
F.R.). Mathematisch-Naturwissenschaftliche Fakultaet). 13 
Jul 1984. 216p. (In German). NTIS (US Sales Only), PC 
A10/MF A01. File Number DE86752406. 

A petrographic analysis of the polyhalite zone pointed to po- 
lyhalite genesis from primary sedimentary gypsum by a process of 
pseudomorphosis. Geochemical analyses proved quantitative con- 
centrations of accessories (polyhalite, anhydrite, kieserite, sylvine, 
carnallite). A regional comparison with the salinary sedimentation 
of Zechstein 2 in the Subhercynian Basin showed a Stassfurt-type, 
progressive saline sedimentation as far as the fine stratigraphy is 
concerned. 


39994 (KFK—3740, pp 128-142) Results and we 
tives of work on radioactive waste processing. Krause, H. 
(Kernforschungszentrum Karlsruhe G.m.b.H., Germany, 
F.R. Inst. fuer Nukleare ee a Sep 1984. (In 
German). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DESOTSADS. (CONF-8403239—; PWA—47/84). 

From ,5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

For the processing and solidification of low-activity and 
medium-activity wastes there are processes and products at hand 
meeting the requirements made by practice (bitumen incorporation, 
cementation, denitrification, tributyl phosphate from kerosene). 
Work on the solidification of high-activity fission product solutions 
in glass is almost completed. The new processes are supposed to 
meet the requirements of the breeder fuel cycle. Future tasks will 
be the separation of fission products and actinides from the MAW 
and solidification in ceramics. 


39995 (KFK—3740, pp 362-381) Results gained from the 
control 


operation of the remote protoype vitrification — 
VA-3. Gea a W.; Koschorke, H.; Luckscheiter, B.; 
Roth, G.; Weisenburger, S. _ (Kemforschungszentrum Karls- 
ruhe G.m.b.H , Germany, F.R. Inst. fuer Nukleare Entsor- 
gungstechnik). ” Sep 1984. (In German). NTIS (US Sales 
Only), PC A21/MF A0Ol. File Number DE86752199. 
(CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforsch trum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

During operation, only in a few areas of the vitrification cell 
remote handling was necessary. This concerned the pulling-out of 
the feeding pipe for LEWC and glass frit granulate installed in the 
upper furnace and the pulling-out of the periscope to clean the 
front lens. Remote handling training was also performed for oper- 
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ations related to the metering hopper, dust scrubber, waste gas pipe 
and thermocouples. (DG). 


39996 (KFK—3740, pp 382-402) Quality of glass prod- 
ucts from LEWC-simulate solidification. Pentinghaus, H.; 
Kahl, L.; Saidl, J. (Kernforschungszentrum Karlsruhe 
G.m.b.H., Germany, F.R. Inst. fuer Nukleare Entsorgung- 
oe). Sep 1984. (In German). NTIS (US Sales Only), 

PC A21/MF AOl. File Number DE86752199. (CONF- 
8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The paper describes recipes of LEWC, of LEWC simulate 
and of the tested glass frits as well as a survey of production. The 
vitrification process works with LEWC simulate. Only SM513 
LWIi meets the requirements made on the vitrification behaviour. 
The yellow phase exists permanently in the upper melt. It causes 
additional Cs and Sr extraction. Monolithic blocks of glass can be 
manufactured within a cycle of the WA-350, if the ingot moulds 
have a ceramic lining. (DG). 


39997 (KFK—3740, pp 403-417) Wet incineration of plu- 
tonium-bearing wastes - state of process development. Oser, 
B.; Wieczorek, H. Sep 1984. (In German). NTIS (US Sales 
Only), PC A21/ME AOl. File Number DE86752199. 
(CONF-8403239—; PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar mg 

Since 1975 work has been done at the for the develop- 
ment of the HEDL process which involves the volume reduction 
of waste and its conversion into inert substances. Additionally, the 
conversion of plutonium oxide into plutonium sulphate is desirable, 
because this enables the separation of most all of the Pu. The proc- 
ess has already been tested in an inactive state, and a trial in active 
state based on the experience gained is to take place in a demon- 
stration plant at Mol. (DG). 


39998 (KFK—3740, pp 436-453) KADABRA: Informa- 
tion system for waste processing at the Decontamination De- 
partment (HDB). Weidemann, R.; Polster, F.J. (Kernfors- 
chungszentrum Karlsruhe G.m.b. H,, Germany, F.R. Inst. 
fuer es in der Technik). Sep 1984. (In 
German). NTIS (US les Only), PC A21/MF AOl1. File 
Number DE86752199. (CONF-8403239_ PWA—47/84). 

From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

To comply with the registration requirement to the authori- 
ties and the duty to inform by the KfK’s internal and external of- 
fices, an accounting system is being developed. According to a 
cost-benefit analysis made by HDB, processing and evaluation of 
information is possible in an economically efficient way but by the 
use of EDP. An IBM computer type 4331 with a 2 MB RAM will 
be used for the purpose. (DG). 


39999 (KFK—4039) Electrochemical corrosion studies on 
metallic packaging materials for high-level waste. Behavior of 
Hastelloy C 4 in quinary brine and 1 M NaC! solutions. In- 
fluence of potential salt impurities and radiolytic products. 
Schmitt, R.E.; Koester, R. (Kernforsch trum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Entsor- 
eens Feb 1986. 133p. (In German). NTIS (US 

Only), PC A07/MF AOl1. File Number DE86752213. 

The temperature dependent current density - potential be- 
havior of Hastelloy C 4 in Q-brine is determined for T=25°C and 
T=90°C. The material gets passivated instantaneously. The stabili- 
ty of the protecting passivated layer is greatly reduced at T >= 
55°C to 60°C. Some of the specimens differ greatly from each 
other in their behavior which is attributed to inhomogeneities in the 
structure and composition of the materials. The results obtained 
from the electrochemical corrosion studies make evident a clear ef- 
fectiveness of various impurities and radiolytic products potentially 
occurring in brines produced in an accident. These impurities and 
tradiolytic products cause a destruction of this material through 
local corrosion depending on their concentration and time. (PW). 
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40000 (NUREG/CR—4582) Temperature effects on the 
solubility and speciation of selected actinides. Nitsche, H. 
(Lawrence Berkeley Lab., CA (USA)). ae 1985. Contract 
AC03-76SF00098. 52p. (LBL—20387). S, PC A04/FM 
AOl - GPO. File Number TI86012756. 

To meet the requirements for licensing a high-level radioac- 
tive waste repository in the US, reliable predictions are needed on 
the solubility of actinide elements and the speciation of the solution 
complexes formed with groundwater from a prospective repository 
site (NRC 1984). The migration of contaminated groundwater is 
considered as one principal mechanism for the transport of radionu- 
clides from the storage location to the accessible environment. The 
objective of this study was to determine experimentally the trends 
in the temperature dependence of the solubilities and speciation of 
neptunium, plutonium, and americium. In groundwaters hydroxide 
and carbonate anions are considered to play a most important role 
in the formation of insoluble precipitates and soluble complexes of 
actinides. Therefore, solubility measurements were made in 0.01 M 
noncomplexing NaClO, solution at pH 6.0 and 8.5 at both 25°C 
and 60°C. The total carbonate concentration was held constant at 
120 ppM, a value close to that found in some groundwaters. This 
study showed no clear change in solubility as the temperature 
changed from 25°C to 60°C. Many of the solid phases that formed, 
although crystalline, remain unidentified because of the lack of ref- 
erence data in the literature. A comparison of the experimental re- 
sults with solubility predictions from modeling calculations 
(SILVA 1984) showed significant differences. These differences are 
probably caused by the existence in the experiment of unknown sol- 
ubility-controlling solid phases that were not included in the model- 
ing data base. 


40001 (ORNL/TM—9846-Vol.3-Pt.2) Low-level radioac- 
tive waste from commercial nuclear reactors. Volume 3. Bibli- 
ographic abstracts of significant source references. Part 2. 
Bibliography for treatment, storage, disposal and transporta- 
tion regulatory constraints. Jolley, R.L.; Rodgers, B.R. (Sar- 
gent and Lundy, Chicago, IL (USA)). May 1986. Contract 
AC05-840R21400. 305p. NTIS, PC Al4/MF A01; GPO 
Dep. File Number DE86013332. 

The overall task of this program was to provide an assess- 
ment of currently available technology for treating commercial 
low-level radioactive waste (LLRW), to initiate development of a 
methodology for choosing one technology for a given application, 
and to identify research needed to improve current treatment tech- 
niques and decision methodology. The resulting report is issued in 
four volumes. Volume 3 of this series is a collection of abstracts of 
most of the reference documents used for this study. Because of the 
large volume of literature, the abstracts have been printed in two 
separate parts. Federal, state, and local regulations affect the deci- 
sion process for selecting technology applications. Regulations may 
favor a particular technology and may prevent application of 
others. Volume 3, part 2 presents abstracts of the regulatory con- 
straint documents that relate to all phases of LLRW management 


(e.g., treatment, packaging, storage, transportation, and disposal). 


40002 (ORNL/TM—9846-Vol.4) Low-level radioactive 
waste from commercial nuclear reactors. Volume 4. Proceed- 
oe ee, See eee 
treatment of low-level radioactive waste from commercial n 
clear reactors. Godbee, H.W.; Frederick, E.J.; Jolley, R. r 
Kibbey, A.H.; Rodgers, B.R. (comps.). (Oak Ridge National 
Lab., TN (USA)). May 1986. Contract AC05-840R21400. 
198p. (CONF-8508182—Vol.4). NTIS, PC A09/MF AOI; 
GPO Dep. File Number DE86012490. 

From Workshop on research and development needs for 
treatment of low-level radioactive waste from commercial nuclear 
reactors; Arlington, VA, USA (19 Aug 1985). 

The overall task of this program was to provide an assess- 
ment of currently available technology for treating commercial 
low-level radioactive waste (LLRW), to initiate development of a 
methodology for choosing one technology for a given application, 
and to identify research needed to improve current treatment tech- 
niques and decision methodology. The resulting report is issued in 
four volumes. As part of this program, a workshop was conducted 
for determining research and development needs in LLRW treat- 
ment. Volume 4, the proceedings of this workshop, includes the 
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formal presentations and both panel and general discussions dealing 
with such issues as disposal, compaction, and the “below regulatory 
concern” philosophy. Summaries of individual workshops dealing 
with specific aspects of LLRW treatment are also presented in this 
volume. 


40003 (ORNL/TM—10013) Soil survey of Solid Waste 
Storage Area 6. Lietzke, D.A.; Lee, S.Y. (Oak Ridge Na- 
tional Lab., TN (USA)). Jun 1986. Contract ACO0S5- 
840R21400. 73p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86013514. 

An intensive soil survey was made of Solid Waste Storage 
Area (SWSA) 6 (Oak Ridge National Laboratory) at a scale of 
1:1200. The amount of chemical weathering, the thickness of 
upland soils, and the depth to unoxidized rock are dependent on 
slope gradient, water-flow pathways, degree of rock fracturing, and 
the extent of soil and rock erosion by late Pleistocene and Holo- 
cene geomorphic processes. Foot-slope landforms have generally 
concave slope shapes where sediment accumulates. Colluvium stra- 
tigraphy exhibits at least one lithologic discontinuity, but there may 
be two discontinuities preserved in some thicker colluvia. One or 
more paleosols, either complete or partially truncated, are pre- 
served in these concave landforms. Alluvial soils were not exam- 
ined in detail but were separated from colluvial soils because of 
their wetness. A small area of ancient alluvium was located on a 
stable upland summit that formed the highest elevation in SWSA-6. 
On the nearly level summit, a thin loess cap was preserved on the 
older alluvial soil. Upland and colluvial soils are all highly leached 
and strongly acid even though they are formed from a calcareous 
parent rock. The highly fractured rock, being relatively permeable, 
has been leached free of carbonates in the upper levels so that there 
is a wide pH gradient from the surface downward. Most of the 
soils were classified as Ultisols, with minimal areas of Alfisols, In- 
ceptisols, and Entisols. Based on the soil survey, representative 
landforms and soils will be selected to study physical, chemical, 
and mineralogical properties of the soil and weathered rock. Those 
properties will be used to predict both the amount and duration of 
leachate filtration and purification in downward migration to the 
water table or lateral migration through colluvial and alluvial soils 
to ground-water seeps. 


40004 (PB—86-192887/XAB) High-level and transuranic 
ere wastes: background information document for 

final rule. (Office of Radiation Programs, Washington, DC 
(USA)). Aug 1985. 269p. (EPA/520/1—85/023). NTIS, PC 
A12/MF AO0O1. 

The document provides background information that, when 
considered together with the promulgated generally applicable 
standards, supports the final actions taken by the EPA with regard 
to the management and disposal of spent nuclear fuel and high-level 
and transuranic wastes. It also contains an integrated risk assess- 
ment that provides a scientific basis for these actions. 


40005 (PNL—5470-4) LFCM vitrification technology. 
Quarterly progress report, July-September 1985. Burkholder, 
H.C.; Jarrett, J.H.; Minor, J.E. (comps.). (Pacific Northwest 
Labs., Richland, WA oe May 1986. Contract AC06- 
76RL01830. 1 A06/MF A01; 1; GPO Dep. 
File Number D 36013076. 

This report is compiled by the Nuclear Waste Treatment 
Program and the Hanford Waste Vitrification Program at Pacific 
Northwest Laboratory to document progress on liquid-fed ceramic 
melter (LFCM) vitrification technology. Progress in the following 
technical subject areas during the fourth quarter of FY 1985 is dis- 
cussed: melting process chemistry and glass development, feed 
preparation and transfer systems, melter systems, canister filling and 
handling systems, off-gas systems, process/product modeling and 
control, and supporting studies. 


40006 (PNL—5823) , considerations relevant to 
experimental studies nuclear waste-package behavior. 
Coles, D.G.; D. (Pacific Northwest Labs., F.ich- 


Peters, R. 
land, WA (USA)). Ap! 1986. Contract AC06-76RL01830. 
157p. NTIS, PC A08 A011; 1; GPO Dep. File Number 
DE86012004. 
Results from a study that investigated whether testing large- 
scale nuclear waste-package assemblages was technically warranted 
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are reported. It was recognized that the majority of the investiga- 
tions for predicting waste-package performance to date have relied 
primarily on laboratory-scale experimentation. However, methods 
for the successful extrapolation of the results from such experi- 
ments, both geometrically and over time, to actual repository con- 
ditions have not been well defined. Because a well-developed scal- 
ing technology exists in the chemical-engineering discipline, it was 
presupposed that much of this technology could be applicable to 
the prediction of waste-package performance. A review of existing 
literature documented numerous examples where a consideration of 
scaling technology was important. It was concluded that much of 
the existing scale-up technology is applicable to the prediction of 
waste-package performance for both size and time extrapolations 
and that conducting scale-up studies may be technically merited. 
However, the applicability for investigating the complex chemical 
interactions needs further development. It was recognized that the 
complexity of the system, and the long time periods involved, ren- 
ders a completely theoretical approach to performance prediction 
almost hopeless. However, a theoretical and tal study 
was defined for investigating heat and fluid flow. It was concluded 
that conducting scale-up modeling and experimentation for waste- 
package performance predictions is possible using existing technolo- 
gy. A sequential series of scaling studies, both theoretical and ex- 
perimental, will be required to formulate size and time extrapola- 
tions of waste-package performance. 


40007 ae Assessment of national sys- 
tems for ee siting acceptance of nuclear waste 
management facilities (October 1, 1985). Volume I. Political 
structure and formal system for obtaining approvals for siting 
waste management facilities. Paige, H.W.; Numark, N.J. 
(International Energy Associates Ltd., Washin DC 
(USA)). 1 Oct 1985. Contract AC06-76RL01830. 81p. 
(IEAL-R—86-16-Vol.1). NTIS, PC A05/MF A01; GPO 
Dep. File Number DE86013169. 

This report is the fourth in a series of periodic surveys of 
approaches and progress in other countries in dealing with the 
problems of obtaining local acceptance for siting of waste manage- 
ment facilities. This volume contains the following sections: 
Nation’s political/industrial structure for obtaining waste manage- 
ment siting decisions; and Nation’s formal legal procedure for ob- 
taining necessary approvals for siting nuclear waste management fa- 
cilities. Two of the countries visited, Finland and Sweden, have 
had major changes in the past two years in their formal/legal pro- 
cedures for obtaining waste management siting decisions. (LM) 


40008 (PNL—5825-Vol.2) Assessment of national sys- 


tems for obtaining local siting acceptance of nuclear waste 
management facilities (October 1, 1985). Volume 2. Summary 
of principal new (April 1, 1983-October 1, 1985) developments 
relating to the siting of waste management facilities. Paige, 
H.W.; Numark, N.J. (International Energy Associates Ltd., 
Washington, DC (USA)). 1 Oct 1985. Contract AC06- 
76RL01830. 90p. (EAL-R—86-16-Vol.2). NTIS, PC A05/ 
MF A0O1; GPO Dep. File Number DE86013170. 

This report is the fourth in a series of periodic surveys of 
approaches and progress in other countries in dealing with the 
problems of obtaining local acceptance for siting of waste manage- 
ment facilities. Of the countries visited (Belgium, FRG, Finland, 
Sweden, Switzerland, and the UK) all have been engaged in recent 
years in the process of selecting and obtaining state and local ac- 
ceptance of sites for new LLW repositories. Only Sweden has been 
successful thus far. Success has been understandably even more elu- 
sive in the siting of HLW repositories. Although there is also one 
country, FRG, that has gotten provisional site approval by the state 
and local governments for a HLW repository, the political process 
by which this was achieved does not appear to be one that could 
be duplicated elsewhere, and all other countries are still years away 
from making a site-specific selection or recommendation. Fortu- 
nately this need not create a serious safety, political or logistical 
problem. For those countries not having their spent fuel reproc- 
essed, the spent fuel storage cask concept is available for safe stor- 
age of spent fuel at the point of origin for as long as needed until a 
HLW repository is available. For those countries which will be 
having to dispose of HLW resulting from reprocessing, air cooled 
and water cooled surface storage facilities are proven and accepta- 
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ble options for interim long-term (decades) storage awaiting perma- 
nent disposal in repositories when available. One country has re- 
cently successfully sited a new reprocessing plant. After several 
years of rejection by state authorities, FRG now has two states 
willing and anxious to have a reprocessing plant. Construction is 
now underway at one of the sites. 


40009 (PNL—5838) Evaluation of alternative treatments 
for spent fuel rod consolidation wastes and other miscellane- 

ous commercial transuranic wastes. Ross, W.A.; Schneider, 
KJ. Oma, K.H.; Smith, R.I.; Bunnell, L.R. (Pacific North- 
west Labs., Richland, WA (USA)). May 1986. Contract 
AC06-76RL01830. 141p. NTIS, PC A07/MF AO1; 1; GPO 
Dep. File Number DE86013080. 

Eight alternative treatments (and four subalternatives) are 
considered for both existing commercial transuranic wastes and 
future wastes from spent fuel consolidation. Waste treatment is as- 
sumed to occur at a hypothetical central treatment facility (a Moni- 
tored Retrieval Storage facility was used as a reference). Disposal 
in a geologic repository is also assumed. The cost, process charac- 
teristics, and waste form characteristics are evaluated for each 
waste treatment alternative. The evaluation indicates that selection 
of a high-volume-reduction alternative can save almost $1 billion in 
life-cycle costs for the management of transuranic and high-activity 
wastes from 70,000 MTU of spent fuel compared to the reference 
MRS process. The supercompaction, arc pyrolysis and melting, and 
maximum volume reduction alternatives are recommended for fur- 
ther consideration; the latter two are recommended for further test- 
ing and demonstration. 


40010 (PNL—5851) Evaluation and testing of metering 
pumps for high-level nuclear waste slurries. Peterson, M.E.; 
Perez, J.M. Jr.; Blair, H.T. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Jun 1986. Contract AC06-76RL01830. 
115p. NTIS, PC A06/MF A011; 1; GPO Dep. File Number 
DE86013073. 

The metering pump system that delivers high-level liquid 
wastes (HLLW) slurry to a melter is an integral subsystem of the 
vitrification process. The process of selecting a pump for this appli- 
cation began with a technical review of pumps typically used for 
slurry applications. The design and operating characteristics of nu- 
merous pumps were evaluated against established criteria. Two 
pumps, an air-displacement slurry (ADS) pump and an air-lift 
pump, were selected for further development. In the development 
activity, from FY 1983 to FY 1985, the two pumps were subjected 
to long-term tests using simulated melter feed slurries to evaluate 
the pumps’ performances. Throughout this period, the designs of 
both pumps were modified to better adapt them for this application. 
Final reference designs were developed for both the air-displace- 
ment slurry pump and the air-lift pump. Successful operation of the 
final reference designs has demonstrated the feasibility of both 
pumps. A fully remote design of the ADS pump has been devel- 
oped and is currently undergoing testing at the West Valley Dem- 
onstration Project. Five designs of the ADS pump were tested and 
evaluated. The initial four designs proved the operating concept of 
the ADS pump. Weaknesses in the ADS pump system were identi- 
fied and eliminated in later designs. A full-scale air-lift pump was 
designed and tested as a final demonstration of the air-lift pump’s 
capabilities. 


40011 (PNL-SA—13360) Vitrification testing of simulat- 
ed high-level radioactive waste at Hanford, Perez, J.M. Jr.; 
Nakaoka, R.R. (Pacific Northwest Labs., Richland, WA 
(USA)). Mar 1986. Contract AC06-76RL01830. 13p. 
(CONF-860317—53). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86012583. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

The Hanford Waste Vitrification Plant may apply vitrifica- 
tion technology, being developed at Pacific Northwest Laboratory, 
to solidify selected Hanford waste streams prior to disposal in a 
federal repository. Based on the first stage of flowsheet develop- 
ment and laboratory testing, a reference working glass and two 
candidate simulated feed slurries were recommended for vitrifica- 
tion testing. Over 500 hours of melter testing were performed in 
1985 during prototype vitrification experiments. Testing demon- 
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strated that the slurry compositions had acceptable processing char- 
acteristics in a ceramic melter. A pre-made glass-former frit was de- 
termined to be preferred as the method of glass-former addition. 
Due to a high chromium content in the waste, spinal crystal forma- 
tion and settling occurred in the glass tank. The nature and extent 
of off-gas effluents were consistent with past experiments process- 
ing slurries containing formic acid. 


Oto Sere ee Estimation of hydrologic prop- 
erties of an unsaturated, fractured rock mass. Klavetter, 
E.A.; Peters, R.R. (Sandia National Labs., Albuquerque, 
NM "(USA)). Jul 1986. Contract AC04-76DP00789. Sip. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE86013379. 

In this document, two distinctly different approaches are 
used to develop continuum models to evaluate water movement in 
a fractured rock mass. Both models provide methods for estimating 
rock-mass hydrologic properties. Comparisons made over a range 
of different tuff properties show good qualitative and quantitative 
agreement between estimates of rock-mass hydrologic properties 
made by the two models. This document presents a general discus- 
sion of: (1) the hydrology of Yucca Mountain, and the conceptual 
hydrological model currently being used for the Yucca Mountain 
site, (2) the development of two models that may be used to esti- 
mate the hydrologic properties of a fractured, porous rock mass, 
and (3) a comparison of the hydrologic properties estimated by 
these two models. Although the models were developed in re- 
sponse to hydrologic characterization requirements at Yucca Moun- 
tain, they can be applied to water movement in any fractured rock 
mass that satisfies the given assumptions. 


(SAND—85-1365/2) Tenth annual meeting of the 
NEA coordinated program on the assessment of the subseabed 
disposal of radioactive waste, Halifax, Nova Scotia, April 30- 
May 3, 1985. Volume II. Executive Committee report. An- 
derson, D.R. (ed.). (Sandia National Labs., Albuquerque, 
NM (USA)). Jun 1986. Contract AC04-76DP00789. 55p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86013069. 

This report is an account of work sponsored by the Govern- 
ments of Belgium, Canada, France, the Federal Republic of Germa- 
ny, Italy, Japan, the Netherlands, Switzerland, United Kingdom, 
and the United States, and by the Commission of the European 
Communities, in the framework of the OECD/NEA Coordinated 
Programme on the Subseabed Disposal of Radioactive Waste. Nei- 
ther the Governments of the Participating Countries, nor the Com- 
mission of the European Communities nor the OECD Nuclear 
Energy Agency, nor any of their employees or representatives, 
assume any legal liability for the contents hereof. The objective of 
the NEA Coordinated Programme is to provide an international as- 
sessment of the technical feasibility and long term safety of seabed 
disposal of high-level radioactive waste as a multi-media concept 
with marine sediments as the primary isolation barrier. Additional 
information on the Coordinated programme may be obtained from 
the various research establishments involved or the OECD Nuclear 
Energy Agency, 38 boulevard Suchet, 75016 Paris, France. 


40014 (SAND—85-1795) Technical manual, data reduc- 
tion software for gage comparison in the WIPP. 
Loukota, J.J. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1986. Contract AC04-76D. 89. 237p. 
NTIS, PC All/MF A0Ol; 1; GPO Dep. File Number 
DE86012459. 

This manual describes the software developed for use by the 
HP9845 Desktop Computer to check, transfer, convert, and dump 
data taken on the gage comparison experiments in the Waste Isola- 
tion Pilot Plant (WIPP). 


40015 (SAND—86-0208) 1984 Subseabed Disposal Pro- 
gram annual report: systems, October 1983-September 1984. 
Klett, R.D. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1986. Contract AC04-76DP00789. 240p. NTIS, 
PC All/MF A01; 1; GPO Dep. File Number DE86012735. 

This report describes the FY84 Systems activities conducted 
by the Subseabed Disposal Program (SDP). Included are activities 
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that will lead to the development of operational radiological stand- 
ards and a performance assessment methodology for the SDP. 
Modeling, ship accident analysis, and comparisons between the US 
and international analyses are discussed. 


40016 (SAND—86-1038C) WIPP/SRL in-situ testing 
program. Wicks, G.G.; Molecke, M.A. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.; Sandia National Labs., Albuquerque, NM (USA)). 
BoA 1986. Contract AC04-76DP00789. 18p. (CONF- 
860418—4). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE86010473. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

The first in situ tests of comparative nuclear waste per- 
formance in the US are scheduled to begin in early 1986. In these 
tests, multiple nonradioactive waste glass samples will be emplaced 
in brine and rock salt in an underground test facility under condi- 
tions closely simulating those in a salt repository. This program is a 
joint effort of the Waste Isolation Pilot Plant (WIPP) and the Sa- 
vannah River Laboratory (SRL). Part of the WIPP/SRL program 
is the Materials Interface Interactions Tests or MIIT. This is an 
international effort which involves the burial of almost 1000 waste 
glass samples, consisting of 14 different glass or waste glass compo- 
sitions from 7 countries. In addition to these samples, there are also 
over 300 potential canister or overpack metal specimens and over 
500 backfill and salt geologic samples. Over 1900 relevant interac- 
tions will be studied by combining brine leachant analyses with a 
variety of detailed surface analytical techniques. This program is 
one of the largest cooperative efforts ever undertaken in the waste 
management field and will produce a data base that will benefit a 
variety of disciplines in the waste management community. 8 refs., 
5 figs. 


40017 (SKB-PLAN—84) Costs of the radioactive residual 
products of the nuclear power. (Swedish Nuclear Fuel and 
Waste Management Co., Stockholm). Jun 1984. 33p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86702355. 

This report is the third annual account of the nuclear power 
facilities of Sweden according to the law of financing the future 
cost of used nuclear fuel etc. The calculations and estimated costs 
are brought up to date concerning the final disposal of radioactive 
waste products. New data of the required plants are presented. 


40018 (SKB-PLAN—85) Costs of the radioactive residual 
products of the nuclear power. (Swedish Nuclear Fuel and 
Waste Management Co., Stockholm). Jun 1985. 26p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86702356. 

This is the fourth annual report on the costs and necessary 
plans for the disposal of radioactive waste emanating from reactors 
and spent fuels. The data are brought up to date. 


40019 (SKB-SP-TR—85-07) Stripa project annual report 
1984, (Swedish Nuclear Fuel and Waste Management Co., 
Stockholm). Jul 1985. 48p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86702357. 

This is an autonomous OECD/NEA project relating to the 
final disposal of highly radioactive waste. Research is being per- 
formed in a granite formation 350 m below the ground surface. The 
first phase consists of three parts, namely hydrogeological and hy- 
drogeochemical investigations in boreholes, tracer migration tests 
and large-scale tests of the behaviour of backfill material. The 
second phase includes the following investigations: detection and 

of fracture zones, sealing of boreholes and shafts, 


phases is 111 MSEK and they are scheduled for completion in 
1986. A summary of the progress of the project phase I and phase 
II is given in this report. 


40020 (SKB-SP-TR—85-10) Hydrological and hydrogeo- 
chemical investigations in boreholes. Final report. Carlsson, 
L.; Olsson, T. (Swedish Nuclear Fuel and Waste e- 
ment Co., Stockholm). Jul 1985. 110p. NTIS (US 
Only), PC A06/MF A0O1. File Number DE86702358. 
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Underground investigations in boreholes are presumed to be 
an important investigation technique for the detailed design of a 
final repository for nuclear waste. The siting of the repository will 
be based on surface investigations, but for detailed investigations 
when the access shafts are sunk, investigations in underground bor- 
eholes from the initial shafts and tunnels will be of importance. The 
hydrogeological investigations in boreholes aimed at testing and de- 
veloping of hydrogeological techniques and instruments for use in 
an underground environment in order to reflect actual working and 
testing conditions. This report is the final report from the hydro- 
geological investigations in boreholes, and it summarizes the differ- 
ent activities carried out during the course of the program. Most of 
the included activities are reported in separate internal reports, and 
therefore only the most important results are included, together 
with the experiences and conclusions gained during the investiga- 
tions. The hydrogeochemical part of the program is in a separate 
final report, consequently no hydrogeochemical information is in 
the current report. 


40021 (SKB-SP-TR—85-11) Final report 
Mass Test - Volume I: Scope, preparative field work and test 
arrangement, Pusch, R.; Nilsson, J.; Ramqvist, G. (Swedish 
Nuclear Fuel and Waste Management Co., Stockholm). Jul 
1985. 200p. NTIS (US Sales Only), PC A09/MF A01. File 
Number DE86702359. 

The Buffer Mass Test was conducted in a 30 m long drift at 
340 m depth in the Stripa mine, The main objective being to check 
the predicted functions of certain bentonite-based buffer materials 
in rock environment. These materials were blocks of highly com- 
pacted sodium bentonite placed in large boreholes simulating depo- 
sition holes for canisters, and on-site compacted sand/bentonite 
mixtures used as tunnel backfill. The blocks of bentonite embedded 
electrical heaters which served to produce heat so as to create con- 
ditions similar to those in a repository. The temperature in the ini- 
tially non-saturated buffer materials was expected to be a function 
of the water uptake from the rock, which was also assumed to lead 
to rather high swelling pressures. The recording of these processes 
and of the moistening of the buffer materials , as well as of the as- 
sociated build-up of piezometric heads at rock/buffer interfaces, 
was the major item of the field test. For this purpose the buffer ma- 
terials and the rock were equipped with a large number of thermal 
elements, pressure and piezometric cells as well as moisture sensors. 
The choise of positions and properties of these gauges, which were 
connected to an effective data acquisition system, was based on pre- 
dictions that required a careful site documentation with respect to 
the fracture characteristics and hydrological properties of the sur- 
rounding rock. 


40022 (SKB-SP-TR—85-12) Final ~ of the Buffer 
Mass Test. Volume II: test results. Pusch, R.; Boerjesson, L 
Ramgvist, G. (Swedish Nuclear Fuel and Waste ante Manage- 
ment Co., Stockholm). Aug 1985. 204p. NTIS (US 
Only), PC A10/MF AO01. File Number 86702 102360. 

The evaluation of the Buffer Mass Test mainly concerned 
the heating of the bentonite/rock system that simulated hot canis- 
ters in deposition holes, the swelling and swelling pressure of the 

ing bentonite in the heater holes, and the water uptake of 
the bentonite in the holes as well as in the tunnel backfill. These 
processes had been predicted on the basis of laboratory-derived 
data and FEM calculations with due consideration of the actual ge- 
ometry. The recorded temperatures of the bentonite and surround- 
ing rock were found to be below the maximum temperature that 
had been set, but higher than the expected values in the initial 
period of testing. The heater surface temperatures dropped in the 
course of the tests due to the uptake of water from the rock even in 
the driest hole which was located in almost fracture-free rock. The 
water uptake in the highly compacted bentonite in the heater holes 
was manifested by a successively increased swelling pressure at the 
bentonite/rock interface. It was rather uniformly distributed over 
this interface and reached a maximum value of about 10 MPa. The 
water content determination confirmed that water had been ab- 
sorbed by the bentonite from the rock even in the driest holes 
where the counteracting thermal gradient was rather high. In the 
wettest holes the saturation became almost complete and a high 
degree of saturation was also observed in the tunnel backfill. Both 
in the heater holes and the tunnel, the moistening was found to be 
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very uniform along the periphery, which is at least partly explained 
by the self-sealing ability of bentonite buffer materials. A general 
conclusion is that the involved physical processes are well under- 
stood and that the ultimate physical state of the buffer materials 
under repository conditions can be safely predicted. With 15 refs. 


40023 (SKB-TR—85-07) Complex forming prapertine of 
natural occurring fulvic acids. Part 1. ith cadmi- 
um, copper and calcium. Marinsky, J.A.; Mathuthn A A.; Bick- 
ing, M.; Ephraim, J. (Swedish Nuclear Fuel and Waste 
Management Co., Stockholm). Jul 1985. 48p. NTIS (US 
Sales Only), PC ‘(A03/MF AOl. File Number FDE86702287, 
The experimental program developed in our earlier investi- 
gations of the protonation. equilibria encountered with Armadale 
Horizons Bh and Suwannee River fulvic-acid has been employed in 
the present investigation of a Swedish fulvic acid source. Complica- 
tions introduced by the polyelectrolyte nature and the degree of 
heterogeneity in the functional unit content of this natural organic 
acid molecule have been resolved as they were with the previous 
fulvic acid samples. The physical chemical properties of this fulvic 
acid have been compared with those resolved for the Armadale 
Horizons Bh and the Suwannee River fulvic acid as well. The in- 
sight gained from these protonation studies and metal ion binding 
studies, also carried out in the course of this investigation, has led 
to the development of a model for interpretation of the binding of 
metal ions to fulvic acid at any fulvic acid concentration level. 


—_ (SKBF-PLAN—83) Plan for the radioactive resid- 
ual products of the nuclear power. (Swedish Nuclear Fuel 
Supply Co., Stockholm). Jun 1983. 106p. (In Swedish). 
S (US ‘Sales Only), PC A06/MF AOl1. File Number 
DE86702362. 

The report is the second account of the nuclear power utili- 
ties of Sweden about the plans for the final disposal of the radioac- 
tive waste products of the nuclear power. The changes of plans 
which have taken place after the foregoing report are presented 
here. The description of necessary facilities, their operation and 
cost is brought up to the present date. The layout of the facilities is 
presented on a number of appendices. 


40025 (SKN—16) NAK WP-Cave project. Report on the 


research and development stage May 1984 to October 1985. 
Svemar, C. (National Board for Spent Nuclear Fuel, Stock- 
holm (Sweden)). Nov 1985. 138p. NTIS (US Sales Only), 
PC A07/MF AO1. File Number DE86702363. 

WP-Cave is designed as an egg-shaped underground struc- 
ture for intermediate storing and final disposal of high-level nuclear 
waste. Its height, when storing 1600 tonnes of spent fuel, is about 
250 m and its diameter 110 m at mid-height. The waste storage has 
a compact layout and is surrounded by two engineered barriers. 
The innermost one is a 5 m-wide shield consisting of a mixture of 
bentonite clay and same which has a low hydraulic conductivity. 
This shield is surrounded by a so-called hydraulic cage, which ini- 
tially drains the storage rock mass and, in the long-term diverts, the 
ground water flow past the storage. In this way an initial dry su- 
pervision period can be maintained. After sealing-off the storage 
and after water-filling, a stagnant chemical environment is estab- 
lished inside the bentonite-sand barrier preventing the disposed 
waste from being dissolved and from migrating to the geosphere. 
The programme, as outlined by the Project Board, has considered 
R and D questions with specific relation to the WP-Cave such as: 
properties of low-graded bentonite mixtures, function of the hy- 
draulic cage, full-face boring of the storage, geomechanics of the 
storage and the bentonite-sand barrier, dry ventilation of the stor- 
age, temperature distributions and thermal stresses. An initial safety 
analysis has also been conducted. The hydraulic conductivity of 
low-grade bentonite mixtures has been measured in laboratory tests 
and found to be higher than expected. Tests of gas conductivity, 
for instance, confirm that only low gas pressures would build up 
inside the bentonite-sand barrier. The initial safety analysis indicates 
that a compact storage, such as that presented, would allow for the 
safe isolation of the spent nuclear fuel and would fulfull the radi- 
ation protection criterion of 0.1 mSv/year. 
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40026 (UCRL—15419) Climax spent fuel dosimetry. 
Progress report, September 1 1981. Quam, W.; 
T. (GG and G Energy Measurements, Inc., 
(USA). Santa Barbara tions). Oct 1981. 
Contract AC08-76NV01183. . (BGG—1183-2432). 
NTIS, PC A03/MF AOl; 1; G Dep. File Number 
DE86011495. 
This progress report covers dosimetry work at the Climax 
Spent Fuel Test Facility up to September 1981. During this time 
the gamma calibrations were completed, the temperature-induced 
fading study was completed, the first set of exposed dosimeters was 
retrieved, and the second set of dosimeters was placed in the field. 
These were installed in stainless steel tubes located on the inside 
wall of five canister emplacement holes (0.61 m in diameter), num- 
bers 1, 3, 4, 7, and 11. Hole 3 also had dosimeters in similar stain- 
less steel tubes placed at radii of 0.51 and 0.66 m from the canister 
centerline. Data obtained from the first exposure (about 270 days in 
duration) are reported. Significant neutron exposures were meas- 
ured; in some cases they were sufficiently high that neutron spectra 
could be calculated. 


40027 (UCRL—93735) ype of radionuclide release 
from glass waste forms in a tuff repository and the effects on 
regulatory compliance. Aines, R.D. (Lawrence Livermore 
National Lab., CA (USA). Apr 1986. Contract W-7405- 
ENG-48. 18p. (CONF-860418—10). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012191. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

This paper discusses preliminary estimates of the release of 
radionuclides from waste packages containing glass-based waste 
forms under the expected conditions at Yucca Mountain. These es- 
timates can be used to evaluate the contribution of waste package 
performance toward meeting repository regulatory restrictions on 
radionuclide release. Glass waste will be held in double stainless 
steel canisters. After failure of the container sometime after the 300 
to 1000 year containment period, the open headspace in these cans 
will provide the only area where standing water can accumulate 
and react with the glass. A maximum release rate of 0.177 g/m? x 
year or 1.3 grams per year was obtained. Normalized loss of 1.3 
grams per year corresponds to 0.08 parts in 100,000 per year of the 
1660 kg reference weight of DWPF glass. 


40028 (USGS-CIRC—904-A) Geologic and hydrologic 
characterization and evaluation of the Basin and Range Prov- 
ince relative to the disposal of high-level radioactive waste. 
Part I. Introduction and S. 

K.A,; ‘Reed, J.E. (Geological Survey, Denver, CO 
Geological Survey, Alexandria, VA (USA)). 1984. 24p. US 
Geological Survey, 604 S. Pickett St., Alexandria, VA 
22304. File Number T185901310. 

The US Geological Survey's program for geologic and hy- 
drologic evaluation of physiographic provinces to identify areas po- 
tentially suitable for locating repository sites for disposal of high- 
level nuclear wastes was announced to the Governors of the eight 
states in the Basin and Range Province on May 5, 1981. Represent- 
atives of Arizona, California, Idaho, New Mexico, Nevada, Oregon, 
Texas, and Utah, were invited to cooperate with the federal gov- 
ernment in the evaluation process. Each governor was requested to 
nominate an earth scientist to represent the state in a province 
working group composed of state and US Geological Survey repre- 
sentatives. This report, Part I of a three-part report, provides the 
background, introduction and scope of the study. This part also in- 
cludes a discussion of geologic and hydrologic guidelines that will 
be used in the evaluation process and illustrates geohydrologic en- 
vironments and the effect of individual factors in providing multi- 
ple natural barriers to radionuclide migration. 27 refs., 6 figs., 1 tab. 


40029 (WINCO—1038) Technology for the long-term 
management of defense HLW at the ICPP. Staples, B.A.; 
Knecht, D.A.; Berreth, J.R. (Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls (USA)). Jun 1986. Contract ACO7- 
841D 12435. . NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013381. 
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The Defense Waste Management Plan of June 1983, includes 
a reference plan for the long-term management of Idaho Chemical 
Processing Plant (ICPP) high-level waste (HLW), with a goal of 
disposing of the annual output in 500 canisters a year by FY-2008. 
Based on the current vitrification technology, the ICPP base-glass 
case would produce 1700 canisters per year after FY-2007. Thus to 
meet the DWMP goal, processing steps including fuel dissolution, 
waste treatment and waste immobilization are being studied as areas 
where potential modifications could result in HLW volume reduc- 
tions for repository disposal. It has been demonstrated that ICPP 
calcined wastes can be densified by hot isostatic pressing (HIPing) 
to multiphase ceramic forms of high loading and density. Conver- 
sion of waste by HIPing to these forms has the potential of reduc- 
ing the annual ICPP waste production to volumes near those of the 
goal of the DWMP. This report summarizes the -scale in- 
formation currently alee on the development of these forms. 


40030 (YJT—85-27) Geological site selection studies for 
the final disposal of spent nuclear fuel in Finland. Salmi, M.; 
Vuorela, P.; Kuivamaeki, A. (Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland)). Oct 1985. 125p. (in Finn- 
ish). oo Voima Oy, Fredrikinkatu 51-53, SF-00100 
Helsinki, F 

ee ny folded and drawings as appendices. 

fa the week of seein at toe conan haed been taken of 
international geological recommendations, which have been adapt- 
ed to local conditions prevailing in this country. At the present 
stage, the studies are largely based on the available information 
about the bedrock of Finland, as contained in, for example, geologi- 
cal maps, various geophysical maps covering the country as a 
whole and the maps of ore deposits and indications as well as of 
groundwater areas. The regional investigations of the structure of 
the Finnish bedrock has taken as its point of departure the study of 
satellite photos. These pictures best show the mosaiclike block 
structure of the Finnish bedrock, where the fracture zones sur- 
rounding the blocks are involved in the movements of the bedrock 
resulting mainly from land uplift. From the interpretation of satel- 
lite photos, attention has switched over to the interpretation of 
large-scale maps and stereoscopic aerial photographs. The investi- 
gation areas selected by the interpretation of aerial photos have also 
been studied tentatively on the ground to obtain a more accurate 
comparative estimation of the different localities. Of the areas 
chosen for study, the majority consist of granites, which best meet 
the geological site selection recommendations. The investigation 
areas have been classified into four categories according to how 
well they are suited to further study. One important criterion in the 
classification has been the amount of information obtainable from 
the bedrock. The areas included in the first category have well ex- 
posed and solid bedrock. The areas chosen for inclusion in the 
second category contain fewer outcrops and are not so easy to 
study with respect to the structure of the bedrock. The areas in- 
- cluded in the third category are generally blanketed under surficial 
deposits with the result that obtaining reliable information about the 
bedrock calls for further investigation. 


(YJT—85-28) Environmental factors to be consid- 
ered in the site selection studies of the spent fuel final 
al. Aeikaes, T. (Voimayhtioeiden Ydinjaetetoi 
sinki (Finland)). Oct 1985. 81p. Finnish). NTIS (US 
Sales Only), PC A05/MF AO1. File Number DE86702296. 

Appendices: 1 map scale 1:2000000 and 42 maps scale 
1:200000. 

The ojective of the work has been to elucidate environmen- 
tal factors, which could have an influence on the selection of areas. 
The factors were identified and their significance evaluated by 
going through the present plan for the final disposal of spent fuel. 
Population density and transport conditions were the most impor- 
tant factors. Protected areas, groundwater reservoirs and restric- 
tions presented in regional land-use plans were also noted. The po- 
tential areas have been identified by the Geological Survey of Fin- 
land. First 327 large bedrock blocks were identified. The extent of 
the block areas was between 100-200 km? The environmental fac- 
tors of these areas were mapped and the areas were classified. The 


162 block areas for i 
classification. 61 block areas were chosen for further geological 
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studies. By interpretation of aerial photographs and field reconnais- 
sance trip the Geological Survey identified 134 potential investiga- 
tion areas. A large block area typically contained two possible in- 
vestigation areas. The extent of these areas varied between 5-10 
km?. The environmental factors of 134 possible investigation areas 
were studied in detail. Due to the classification made earlier, the 
areas were typically sparsely populated forest areas. In the detailed 


population density, 
ship. In classification the most suitable areas were uninhabited re- 
gions with few landowners and locating close (less than 10 km) to 
the railroad. 


disposal S 
tests (1984). Ylinen, A. (Voimayhtioeiden Ydin 
kunta, Helsinki “Gane Dec 1985. 62p. (In Finnish). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE86702365. 

Hydraulic pulse tests were done in the Loviisa power plant 
area in 1984. The aim of the tests was to study the suitability of the 
area for a disposal of the low and intermediate level waste in rock 


gation of the pulse, maintained in two different points in 
hole, was observed in the three nearby holes. The result,s 
compared with those measured in the real test situation. As a 
some ideas about the way water spreads into the rock 


ductivity, but it could also be interpreted with a fracture zone. The 
flows to the other directions could be interpreted with a fracture 
zone only. The results were found to be in a fairly good corre- 
spondence with earlier investigations. 


40033 Anaerobic digestion of cellulosic wastes. Lee, 
D.D.; Donaldson, T.L. (Oak Ridge National Lab., Oak 
Ridge, TN). pp 648 of Biomass dev t. S 
New York, NY; Plenum a } 
350307-->. 

noe 3. Southern biomass energy research conference; 
Gainesville, FL, USA (12 Mar 1985). 

Abstract only. 


Aantactii dauitten th 0 potentially sttenstiee tachatiogy ter 
volume reduction of radioactive’ cellulosic wastes. Three runs last- 
ing 36, 90, and 423 days have been made with a mixed cellulosic 
feed using a 75-L digester under batch and batch-fed conditions. 
Solids solubilization and gas production rates and total solide de- 
struction have met or exceeded the target values of 0.6 g cellulose 
per L of reactor per day, 0.5 L off-gas per L of reactor per day, 
and 80% destruction of solids, respectively. Successful start-up pro- 
cedures have been developed, and a simple dynamic process model 
has been constructed. 
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REFER ALSO TO CITATION(S) 41606, 41613, 41622, 41626, 41627, 41657 


40034 (DOE/RL/01030—T3) Analytic solution for one- 
dimensional diffusion of radionuclides from a waste package. 
Oliver, D.L. (Rockwell International a Richland, WA 
(USA). Rockwell Hanford . 13 Mar 1985. Con- 
tract AC06-77RL01030. . NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number D 10924. 

This work implements an analytical solution for diffusion of 
radionuclides from a cylindrical waste form through the packing 





material into the surrounding host rock. Recent interest in predict- 
ing the performance of a proposed geological repository for nuclear 
waste has led to the development of several computer programs to 
predict the performance of such a repository for the next several 
millenia. These numerical codes are generally designed to accom- 
modate a broad spectrum of geometrical configurations and reposi- 
tory conditions in order to accurately predict the behavior of the 
radionuclides in the repository environment. Confidence in such 
general purpose codes is gained by verifying the numerical model- 
ing and the software through comparison of the numerical predic- 
tions generated by these computer codes with analytical solutions 
to reasonably complex problems. The analysis discussed herein im- 
plements the analytic solution, proposed by J.C. Jaeger in 1941 for 
radial diffusion through two concentric circular cylinders. Jaeger’s 
solution was applied to the problem of diffusional mass transfer 
from a long cylindrical waste form and subsequently into the sur- 
rounding geological formation. Analytic predictions of fractional 
release rates, including the effects of sorption, were generated. 


40035 (GAT—1138) Portsmouth Uranium Enrichment 
Complex environmental monitoring for calendar year 
1985. (Goodyear Atomic Corp, Fi eton, OH (USA). aed 
ronmental Control Dept.) y 1986. Contract AC0S5- 
76O0R00001. 67p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE86011491. 

At the Portsmouth Uranium Enrichment Complex all efflu- 
ent streams are sampled regularly and analyzed to assess compli- 
ance with applicable environmental standards. Radioactivity is 
measured in air, water, fish, produce, soil, sediments and vegeta- 
tion; and radiation doses to the public are calculated. The calculat- 
ed public radiation doses from process effluents are within US De- 
partment of Energy (DOE) and US Environmental protection 
Agency (USEPA) standards. An extensive amount of engineering 
effort is underway to modify existing airborne radioactivity emis- 
sions sources to further reduce emissions in compliance with DOE 
policy. Non-radioactive effluents either presently comply with fed- 
eral standards or will comply upon completion of planned projects. 
CY-1985 was the fifth full year under the current National Pullu- 
tant Discharge Elimination System (NPDES) permit for liquid ef- 
fluents, and the third year since the Ohio Environmental Profection 
Agency (OEPA) assumed responsibility for administering the 
NPDES program. Compliance with the permit’s discharge limits, 
with the exception of violations due to the Coal Pile Treatment Fa- 
cility and the Biodenitrification Plant for which projects to improve 
performance are currently underway, did not present any signifi- 
cant problems. Overall compliance was 95.5%. There was in- 
creased activity in the areas of groundwater monitoring, hazardous 
waste and PCB waste management to comply with Federal regula- 
tions. 


40036 (GSF—34/85) Experimental studies on the radio- 
oe at mnt Ny Namen gy eae yma 
waste repository in the Konrad shaft plant. Experimental pro- 
gramme 1, Klotz, D.; Lang, H.; Moser, H. (Gesellschaft fuer 
Strahlen- und Umweltforschung m.b.H. Muenchen, Neuher- 

berg (Germany, Aa Inst. fuer Radiohydrometrie). 1985. 
97p. (In German). NTIS (US Sales Only), PC A05/MF 
Adl. File Number DE86752375. 

The thesis explains simulative experiments on the radionu- 
clide migration from the projected waste repository in the aban- 
doned iron ore shaft in the Konrad mine. Batch experiments, 
column and diffusion experiments have been made to study the 
sorption behaviour of radionuclides of the elements Sr, Cs, Ni, I 
and C. The results show that the migration of Sr** and Cs** is de- 
layed with decreasing salt concentration in the ground water. The 
migration of Ni** is considerably retarded and is independent of 
salt content in the ground water; only samples of sediments with 
high sulphur amounts deviate from these results. Migration of I~ is 
only slightly delayed, except for samples of sediments or quaternary 
systems, for which analyses revealed very low contents of organic 
carbon or sulphur. The delay of C in the form of carbonate or hy- 
drogen carbonate probably is due to precipitation processes or the 
formation of new phases; in all cases, the experimental sorption data 
indicate delayed C transport with the ground water. Diffusion ex- 
periments have shown that all radionuclides very rapidly diffuse 
into the samples examined. From the results it can be concluded, 
that the radionuclide transport in joint aquifers will also be delayed. 
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40037 (LBL—19429) Nuclide migration through a planar 
fissure with matrix diffusion. Ahn, J.; Chambre, P.L.; Pig- 
ford, T.H. (Lawrence Berkeley Lab., CA (USA). ae 
1985. Contract AC03-76SF00098. 71p. NTIS, PC 
A01; 1; GPO Dep. File Number DE86012752. 

This report presents the first results of a new analytical 
study of the hydrological transport of a radioactive contaminant 
through a planar fracture in porous rock. The purpose is to predict 
the space-time dependent concentration of the contaminant in the 
groundwater, as affected by advective transport within the fracture 
and by molecular diffusion of the contaminant into and out of pores 
that intersect the fracture surfaces. 


40038 (LBL—21277) Closed-system postulates for pre- 
dicting waste-package performance in a geological repository. 
Pigford, T.H.; Chambre, P.L. (Lawrence Berkeley Lab., 
CA (USA)). Mar 1986. Contract AC03-76SF00098. 13p. 
(CONF-850918—11). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86011559. 

From International topical meeting on high level nuclear 
waste disposal - technology and engineering; Pasco, WA, USA (24 
Sep 1985). 

In a recent paper we reviewed the need for reliable theory 
and experiment in making long-term predictions of waste perform- 
ance in a geologic repository. We discussed uncertainties in postu- 
lated techniques of applying closed-system laboratory leach data to 
predicting the dissolution of waste solids in a geologic repository, 
and we discussed the use of mass-transfer analysis to unify theory 
and experiment and to provide a clear theoretical basis for long- 
term prediction. Comments on our recent paper by Drs. P.B. 
Macedo and C.J. Montrose provide a welcome opportunity to clar- 
ify several issues related to predicting waste performance. Their 
comments help illustrate the need for reliable and sound theories 
for predicting waste performance in the long-term future, and they 
help focus the fundamental differences between waste dissolution in 
laboratory leach experiments and dissolution in a repository. To aid 
better understanding and resolution of the differences between mass 
transfer in the closed systems considered by Macedo et al. and 
others and mass transfer in the open systems of waste repositories 
considered in our mass transfer analysis, we comment here in some 
detail. 


40039 (NUREG/CR—3967) Analysis of excursions at se- 
lected in situ uranium mines in Wyoming and Texas. Staub, 
W.P.; Williams, R.E.; Anastasi, F.; Hinkle, N.E.; Osiensky, 
J.; Rogness, D. (Oak Ridge National Lab., TN (USA)). Jun 
1986. Contract AC05-840R21400. 287p. (ORNL/TM— 
9956). NTIS, PC A13/MF A0Ol - GPO. File Number 
TI86012486. 


Intensive research and development of in situ uranium 
mining took place in the United States during the 1970s. By the end 
of the decade, nearly 10% of all uranium production came from in 
situ mines. Recent poor market conditions, however, forced the 
closure of all domestic in situ uranium mines. When market condi- 
tions improve, domestic in situ mining is expected to make a 
modest recovery. Successful licensing of future in situ mines will 
depend to a large extent on the ability to contain the leach solu- 
tions (lixiviant) within the ore zone. Uncontrolled movement of lixi- 
viant beyond the ore zone is called an excursion. The industry has 
demonstrated the capability to reduce, monitor, and control lateral 
excursions in an ore zone aquifer. On the other hand, vertical ex- 
cursions of lixiviant migrating into an overlying aquifer through 
poorly plugged exploration holes continue to plague the industry. 
This paper summarizes the history of excursions at selected in situ 
mines in the United States and discusses methodologies for excur- 
sion identification and control. The incidence of vertical excursions 
can be significantly reduced by certifying well field units through 
field-wide testing of the ore zone aquifer prior to the injection of 
lixiviant. An overlying aquifer can be effectively monitored for ex- 
cursions by periodically analyzing fluids in observation wells for 
nonreactive ionic species common to the lixiviant. These ions 
would necessarily have low probabilities of naturally exceeding a 
given concentration, referred to as an upper control limit. A mining 
unit would require recertification after each vertical excursion. 
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40040 (NUREG/CR—4498) Field ‘are of waste forms 
containing EPICOR-II ion exchange resins using lysimeters. 
Rogers, R.D.; McConnell, J.W. Jr.; Davis, E.C.; Findley, 
M.W. (EG and G Idaho, Inc., Idaho Falls (USA); Oak 
Ridge National Lab., TN (USA); Argonne National Lab., 
IL (USA)). Jun 1986. Contract AC07-761D01570. 52p. 
(EGG—2438). NTIS, PC A04/MF AOl - GPO. File 
Number T186012648. 

A field study was designed to monitor the release (if any) of 
beta- and gamma-producing radionuclides from solidified EPICOR- 
II ion exchange resins. Both Portland Type I-II cement and Dow 
vinyl ester-styrene waste forms are being tested in lysimeter arrays 
located at Argonne National Laboratory in Illinois (ANL-E) and 
Oak Ridge National Laboratory (ORNL). The study is designed so 
that continuous data on nuclide release and movement, as well as 
environmental conditions, will be obtained over a 20-yr period. De- 
tails on waste form formulation, lysimeter design, installation, in- 
strumentation, and data acquisition and storage are provided. 


40041 (NUREG/CR—4644) Geochemical studies of com- 
mercial low-level radioactive waste disposal sites. Dayal, R.; 
Pietrzak, R.F.; Clinton, J.H. (Brookhaven National Lab., 
Upton, NY (USA)). Jun 1986. Contract AC02-76CH00016. 
104p. (BNL-NUREG—52004). NTIS, PC A06/MF AOl1 - 
GPO. File Number T186013345. 

The results of source term characterization studies for the 
commercially operated low-level waste (LLW) disposal sites locat- 
ed in the eastern United States are used to provide an understand- 
ing of the importance of hydrological and geochemical factors in 
controlling the mechanics of leachate formation, evolution of leach- 
ate compositions, microbial degradation of organic waste and de- 
velopment of anoxia in the trenches, and the nature and extent of 
leaching of waste materials. The varying degrees of the intensity of 
these processes, as determined by the different site characteristics, 
are clearly reflected in the contrasting leachate geochemistries of 
Maxey Flats and West Valley trenches, as compared to those of 
Barnwell and Sheffield trenches. These are important geochemical 
considerations which not only define LLW source terms but also 
shed light on the nature and extent of geochemical changes that are 
likely to occur along a redox gradient outside of the trench envi- 
ronment. 


40042 (ORNL/TM—10043) Characterization of the near- 
surface radionuclide contamination associated with the bath- 
tub effect at Solid Waste Storage Area 4, Oak Ridge National 
Laboratory, Tennessee. Melroy, L.A.; Huff, D.D.; Farrow, 
N.D. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 5ip. NTIS, PC A04/MF AOI; 
1; GPO Dep. File Number DE86012590. 

~ Solid Waste Storage Area 4 (SWSA-4) at the Oak Ridge Na- 
tional Laboratory (ORNL) was studied to determine the extent of 
near-surface radionuclide contamination associated with the bathtub 
effect in low-lying trenches. A surface survey of the low-elevation 
portion of the burial ground was conducted to identify areas where 
the bathtub effect had resulted in surface contamination. Using this 
initial survey as a guide, 15 soil cores, each approximately 3 m 
deep, were taken to determine the depth to which contamination 
had spread and to help identify an contamination plumes. Results 
showed that two areas of surface radionuclide contamination exist, 
one located between the western end of the SWSA-4 tributary and 
the edge of the burial ground, the other located just north of the 
tributary below the central paved runoff channel. In addition, some 
downward migration of the solutes has occurred. However, the 
penetration depth for ®°Sr seems to be generally less than 2.7 m. 
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(BMI/ONWI—553) Sern analyses of sce- 
human in 


interference for repositories 
(INTERA Technologies, Inc., Hous- 
ton, TX (USA)). Oct 1985. Contract ACO02- 83CH10140. 
292p. NTIS, PC Ai3/MF A011; 1; GPO Dep. File Number 
DE86013289. 
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Preliminary analyses of scenarios for human interference 
with the performance of a radioactive waste repository in a deep 
salt formation are presented. The following scenarios are analyzed: 
(1) the U-Tube Connection Scenario involving multiple connections 
between the repository and the overlying aquifer system; (2) the 
Single Borehole Intrusion Scenario involving penetration of the re- 
pository by an exploratory borehole that simultaneously connects 
the repository with overlying and underlying aquifers; and (3) the 
Pressure Release Scenario involving inflow of water to saturate any 
void space in the repository prior to creep closure with subsequent 
release under near lithostatic pressures following creep closure. The 
methodology to evaluate repository performance in these scenarios 
is described and this methodology is applied to reference systems in 
three candidate formations: bedded salt in the Palo Duro Basin, 
Texas; bedded salt in the Paradox Basin, Utah; and the Richton Salt 
Dome, Mississippi, of the Gulf Coast Salt Dome Basin. 


40044 (CONF-860293—1) Simulation of accidental UF. 
releases in support of the safety analysis effort. Just, R.A. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011780. 

From DOE information meeting on meteorological require- 
ments for emergency response and assessment at DOE sites; Oak 
Ridge, TN, USA (25 Feb 1986). 

The safety analysis of the US uranium enrichment facilities 
requires that postulated accidental releases of UF. be simulated. In 
order to predict the human health consequences of a postulated 
UFs release, two types of information are needed: (1) predicted 
toxicant concentrations and exposure durations at pertinent loca- 
tions (calculated by a dispersion model), and (2) toxicity data which 
support the assessment of the human health consequences of a 
known exposure to a mixture of UF. and UFs hydrolysis products. 
This report describes the development of a Gaussian dispersion 
model for simulating UF. dispersion and the plans for developing a 
puff dispersion model. 


= (FS—85-37-T, pp 534-553) oe exposure of 

personnel. Becker, K. (DIN Deutsches 
Inst. fuer Normung e.V., Berlin, Ticntae, F.R. Normen- 
ausschuss Kerntechnik). Dec 1985. (In German). NTIS (US 
Sales Only), PC A99/MF AOl1. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

A critical evaluation of technical literature some of which 
was not easily accessible showing values from experience gained in 
military and civil reprocessing plants throughout the past 15 years 
shows that: - the measured values of mean personnel doses differ 
significantly, - in all events the doses were only a fraction of the 
maximum permissible values, - these values are seldom exceeded, - 
there is a marked downward trend in the values for personnel 
doses, and - different groups of persons working in the reprocessing 
plant have very different mean exposure rates. Finally, several 
issues related specifically to reprocessing plants such as criticality 
dosimetry, beta dosimetry and neutron dosimetry are dealt with in 
brief. Problems concerning the derivation of body doses from per- 
sonnel doses are also mentioned. Furthermore, some general ideas 
are presented on how an optimum personnel dosimetry system for 
the German reprocessing plant at Wackersdorf is to be structured. 
(orig./HP). 


40046 (FS—85-37-T, pp 554-562) Computation of tracer 
waiiites Ste On Cone eee ee SS oe 
population in the vicinity of a reprocessing plant. Hauske, H.; 
Mischke, J.; Weinig, A. (Deutsche Gesellschaft fuer Wie- 
deraufarbeitung von Kernbrennstoffen m.b.H., DWK, Han- 
nover, Germany, F.R.). Dec 1985. (In German). NTIS (US 
Sales Only), PC’ A99/MF AO1. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

In the planning of the projected reprocessing plant at Wack- 
ersdorf (WA 350) it was necessary to determine from the totality of 
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fission, activation and decay products such nuclides that are rele- 
vant for the radiation exposure of the population. For this purpose, 
the nuclides relevant for reprocessing plants were examined, on the 
basis of the ORIGEN code, with respect to flow-dependent activity 
and radiological significance for the emission. The radiological 
evaluation was carried out on the basis of the dose model of the 
ICRP both for inhalation and for ingestion. The nuclides which are 
not detectable this way (e.g. I isotopes from spontaneous fission) 
were considered separately. 14 out of almost 500 nuclides to be 
evaluated finally proved to be radiologically relevant. These nu- 
clides contribute about 99% to the overall radiation exposure and 
are used as prime importance nuclides in the computation of radi- 
ation exposure. (orig./HP). 


40047 (FS—85-37-T, pp 563-574) Radiation exposure of 
humans from the waste water pathway of reprocessing plants. 
Huebel, K.; Laschka, D. (Bayerische Landesanstalt fuer 
Wasserforschung, BayLWF, Muenchen, Germany, F.R.). 
. (In German). NTIS (US Sales Only), PC A99/ 
MF AO1. File Number DE86751980. (CONF-851078—). 
From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 
application values for the discharge with waste water in 
normal operation are 37 TBq/a for tritium, 0.44 GBq/a for a- 
sources and 13 GBq/a for B-sources. From the present standpoint it 
is hard to predict by how much the actual discharge rates will be 
below these values. According to the ‘General Calculation Basis’ 
for small draining ditches (for instance MQ=50 m*/s), the value for 
the whole body is about 7 s/a and for the bones 30 ps/a. Only the 
nuclides H-3, Sr-90, and Cs-134/137 contribute significantly to the 
radiation exposure. The most important exposure pathways are the 
consumption of plants, fish and drinking water, in this order. The 
radiation exposure of humans via the waste water pathway from 
the projected German reprocessing plant will be very small in op- 
eration in accordance with its purpose at a small drainage ditch. It 
is far below the limit values of the Radiation Protection Ordinance. 
(orig./HP). 


40048 (FS—85-37-T, pp 575-589) Radioactive environ- 
Cumbria from 


mental load in the Sellafield plant. Boikat, U.; 
Baumgartner, D.; Fischer, H.; Goedecke, R.; Herzer, W.; 
Hirsch, H. (Forschungs- und Informationsbuero Kollert, 
Donderer und Boikat, Bremen, Germany, F.R.; Bremen 
Univ., Germany, F.R. Fachbereich 1 - Studiengang Physik; 
Gruppe Oecekologie - Inst. fuer ae Tt Forschung und 
Bildung e.V., Hannover, Germany, F.R.). Dec 1985. (in 
German). NTIS (US Sales Only), "Pc A99/MF AO0Ol1. File 
Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
eis (6 Oct 1985). 

13 nuclides were detected in water, sand, sediment and dust 
samples near the reprocessing plant Sellafield next to the Irish Sea 
in 1984 and 1985. The activity concentrations were significantly 
above the contamination level in central Europe caused by civiliza- 
tion. The following nuclides were identified: Co-60, Nb-95, Ru-125, 
Cs-134, Cs-137, Ce-144, Eu-159, Eu-155, Am-241; values for pluto- 
nium concentrations were derived. Radioactivity carried into build- 
ings was detected in house dust samples. Long-term observations 
made near Windscale in the area near the beach show the soil is 
more and more contaminated by maritime aerosols. Remobilization 
of sediment Pu is expected in the long run. Today’s radiation expo- 
sures are calculated for selected load pathways; collective doses ex- 
pected in the future are estimated. (orig./HP). 


40049 (ORNL/TM—9902) Radiological survey activities: 
uranium mill tailings remedial action project 
manual, Little, C.A.; Berven, B.A.; Carter, T.E.; Espegren. 
M.L.; O'Donnell, FR: Ramos, S.J.; Retolaza, C.D.; Rood, 
A.S.; Santos, F.A.; Witt, D.A. (Oak Ridge National Lab., 
™ ‘(USA)). Jul 1986. Contract AC05-840R21400. 440p. 
NTIS, PC A19/MF AOl; 1; GPO Dep. File Number 
DE86013527. 

The US Department of Energy (DOE) was assigned the re- 
sponsibility for conducting remedial action at 24 sites, which are lo- 
cated in one eastern and nine western states. The DOE's responsi- 
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bilities are being met through its Uranium Mill Tailings Remedial 
Action Project Office (UMTRA-PO) in Albuquerque, New 
Mexico. The purpose of this Procedures Manual is to provide a 
standardized set of procedures that document in an auditable 
manner the activities performed by the Radiological Survey Activi- 
ties (RASA) group in the Dosimetry and Biophysical Transport 
Section (DABTS) of the Health and Safety Research Division 
(HASRD) at the Oak Ridge National Laboratory (ORNL), in its 
role as the Inclusion Survey Contractor (ISC). Members of the 
RASA group assigned to the UMTRA Project are headquartered 
in the ORNL/RASA office in Grand Junction, Colorado, and 
report to the ORNL/RASA Project Manager. The Procedures 
Manual ensures that the organizational, administrative, and techni- 
cal activities of the RASA/UMTRA group conform properly to 
those of the ISC as described in the Vicinity Properties Manage- 
ment and Implementation Manual and the Summary Protocol. This 
manual also ensures that the techniques and procedures used by the 
RASA/UMTRA group and contractor personnel meet the require- 
ments of applicable governmental, scientific, and industrial stand- 
ards. 


40050 (PNL—5872) Preliminary assessment of radiologi- 
cal doses in alternative waste management systems without an 
MRS facility. Schneider, K.J.; Pelto, P.J.; Daling, P.M.; 
Lavender, J.C.; Fecht, B.A. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Jun 1986. Contract AC06-76RL01830. 
113p. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE86013072. 

This report presents generic analyses of radiological dose im- 
pacts of nine hypothetical changes in the operation of a waste man- 
agement system without a monitored retrievable storage (MRS) fa- 
cility. The waste management activities examined in this study in- 
clude those for handling commercial spent fuel at nuclear power re- 
actors and at the surface facilities of a deep geologic repository, 
and the transportation of spent fuel by rail and truck between the 
reactors and the repository. In the reference study system, the radi- 
ological doses to the public and to the occupational workers are 
low, about 170 person-rem/1000 metric ton of uranium (MTU) han- 
dled with 70% of the fuel transported by rail and 30% by truck. 
The radiological doses to the public are almost entirely from trans- 
portation, whereas the doses to the occupational workers are high- 
est at the reactors and the repository. Operating alternatives exam- 
ined included using larger transportation casks, marshaling rail cars 
into multicar dedicated trains, consolidating spent fuel at the reac- 
tors, and wet or dry transfer options of spent fuel from dry storage 
casks. The largest contribution to radiological doses per unit of 
spent fuel for both the public and occupational workers would 
result from use of truck transportation casks, which are smaller 
than rail casks. Thus, reducing the number of shipments by increas- 
ing cask sizes and capacities (which also would reduce the number 
of casks to be handled at the terminals) would reduce the radiologi- 
cal doses in all cases. Consolidating spent fuel at the reactors would 
reduce the radiological doses to the public but would increase the 
doses to the occupational workers at the reactors. 


40051 (PNL-SA—13594) Impacts of LIS technology on 
internal dosimetry. Faust, L.G.; Brackenbush, L.W. (Pacific 
Northwest Labs., Richland, WA (USA)). May 1986. Con- 
tract AC06-76RL01830. 6p. (CONF-860146—11). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86012330. 

From Radiobioassay and internal dosimetry workshop; Albu- 
querque, NM, USA (20 Jan 1986). 

The Laser Isotope Separation (LIS) process has some unde- 
sirable side effects that are detrimental to present methods of inter- 
nal dosimetry. This report concludes: (1) the LIS process will result 
in the loss of the americium-241 “tag” that is used to assess internal 
depositions of plutonium from measurements of americium-241 radi- 
ations, thereby increasing the detection limit of plutonium in the 
lung by an order of magnitude; (2) the LIS process results in lower 
lung dose/pg Pu inhaled; (3) the byproduct produced in the LIS 
contains a wide variety of Pu isotopes; and (4) products of the LIS 
process will necessitate placing more emphasis on bioassay, air sam- 
pling, and substantial improvements in lung and whole-body count- 
ing capabilities. (ACR) 
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40052 (CEA-CONF—8167) Improvements in data proc- 

from a doorway monitor. Dumesnil, P.; Greco, J.L. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Technologique et de 
Developpement Industriel (IRDI)). May 1985. 9p. (CONF- 
850556—16). NTIS (US Sales Only), PC A02 A01. File 
Number DE86752226. 

From 7. symposium on safeguards and nuclear material man- 
agement; Liege, Belgium (21 May ie 

lew processing techniques for data coming from a door- 

way monitor have been studied. The principles taken into account 
are as follows: 1) use of a first order recursive filter, 2) integration 
of the signal with respect to time, 3) parabolic smoothing, 4) use of 
statistical tests. These methods are tested by means of a SIRIUS I 
(VICTOR SI) computer in order to select the best one for a given 
use. The numeric values used for these calculations are synthetized 
by the same computer. This procedure allows to avoid the draw- 
backs inherent to the use of a nuclear radiation detector: changes in 
the mean background value, inaccuracy of the reproductivity of the 
measuring geometry, variations in analogic electronic circuits. All 
these methods allow to increase the efficiency of a doorway moni- 
tor with reference to that obtained by the usual method of alarm 
threshold. The recursive filter method which can be optimized in 
terms of crossing speed seems to be the most promising. 


— (DOE/1IG—0228) Retention of security clearances 
Department of Energy Headquarters. Final report. 

(USDOE Office of Inspector General, Washington, DC. 
— Regional Office). 9 Jul 1986. 10p. TIC, Bx 62, 

Ridge, TN 37831; GPO Dep. File Number 
TI86012887. 

Report to The 

Got taloe eanel ee eee tina Ohh cl te 15,542 in- 
dividuals granted security clearances at DOE Headquarters no 
longer had an affiliation with the Department. Departmental policy 
requires that clearances be withdrawn when an individual termi- 
nates employment with the Department or an affiliated organiza- 
tion. We found that responsibility for terminating clearances was 
not clearly defined and existing procedures were not effective. As a 
result, more than 5500 individuals retained clearances granting un- 
warranted access to DOE facilities, and to classified information if 
the “need to know” principle was not strictly observed. 


40054 (Juel—2027) Determination of fissile uranium in 
waste barrels and storage containers for irradiated fuel peb- 
ee See ee ee eae ene seas 
of prompt fission neutrons. Filss, P. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Abt. Sicherheit und 
Strahlenschutz). Dec 1985. 24p. German). NTIS (US 
Sales Only), PC A02/MF ‘Aor File Number DE86752389. 
The well-defined contents of the storage containers for spent 
AVR pebbles (graphite spheres containing fissile material) make it 
possible to determine a specific calibration straight line for this type 
of specimen. Apart from internal standardization by adding pebbles 
loaded with fissile material to the container contents, an external 
standardization was also possible by attaching fuel pebbles to the 
outer surface of the container. In the course of calibration measure- 
ments and the later examination of a storage container, the average 
deviation of the individual measurement was less than 5%. The fis- 
sile uranium content of an individual sphere is not known at present 
with a higher degree of accuracy. The current type of counting 
tube restricts the possibility of container measurement to surface 
dose rates below 4 Sv/h (400 rem/h). This restriction is to be over- 
come with a new type of counting tube. 


40055 (Juel-Spez—331) pooeiaien dete _——— inter- 
national safeguards for the Gronau uranium enrichment plant. 
Lauppe, W.D.; Richter, B.; Stein, G. (Kernforschun e 
Juelich G.m.b.H. (Germany, F.R.). Programmgruppe Tech- 
nik und Gesellschaft). Sep 1985. 83p. (In German). NTIS 
(US Sales Only), A05/MF A0Ol. File Number 
DE86752404. 
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Measurements carried out in the SP4 GUZ enrichment plant 
at Almelo/Netherlands were intended to verify the applicability of 
the gamma spectroscopy on UF, transporting pipes for nondestruc- 
tive assessment of uranium enrichment, a method already adopted 
by the IAEA. The measuring point had to be installed at the pipes 
between the top section and the first valve, i.e. within the cascades. 
Taking into consideration the results of the Hexapartite Safeguards 
Project, the measurements were to be used to define a 'go/no go’ 
decision with regard to a running or just finished production proc- 
ess. The report explains the measuring method applied and the sub- 
sequent evaluations, discusses the results and presents conclusions 
to be drawn. The applicability of the method to safeguards pur- 
poses is denied. The activities reported further include studies of 
the electronic seal system VACOSS 3, and of alternatives such as 
the available metal cap seal and an adhesive seal currently under 
review for improvement. The technical aspects of sealing methods 
and sealing tool efficiencies with a view to safeguarding intentions 
are discussed. The metal cap seal is shown to be better than the 
VACOSS seal in technical terms for purposes such as sealing of 
containers for enriched material, whereas the sealing of cases for 
safe enclosure of documents or devices is best achieved by the 
VACOSS seal. 


40056 (KFK—4012) How to simplify the analytics for 
input-output accountability measurements in a reprocessing 
plant. Ottmar, H.; Eberle, H.; Matussek, P.; Michel-Piper, I. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernphysik). Feb 1986. 38p. (CONF- 
850629—8). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86752200. 
From International conference on analytical chemistry in nu- 
clear a Karlsruhe, F.R. Germany (4 Jun 1985). 
analytical approach to high- performance uranium and 
oid accountancy measurements in reprocessing input and 
output solutions is presented, which provides larger operational 
simplicity than the conventionally applied chemical methods. The 
proposed alternative is based on energy-dispersive absorption edge 
and fluorescence X-ray spectrometry, using the proven and reliable 
K-edge densitometry technique as reference method. Two X-ray 
densitometers developed for accurate and reliable uranium and plu- 
tonium analysis in both the feed and product solutions are de- 
scribed. Practical experiences and results from their performance 
evaluation on actual process solutions from a reprocessing plant are 
presented and discussed. 


40057 (LA—10733-MS) Equations for plutonium and am- 
ericium-241 decay corrections. Sam; T.E.; Parker, J.L. 
(Los Alamos National Lab., NM (USA)). Jun 1986. Con- 
tract W-7405-ENG-36. 18p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013070. 

We present derivations of equations used in various plutoni- 
um accountability measurements to correct for plutonium decay 
and **1Am ingrowth and decay. The equations are formulated in 
terms of the most widely available variables and are derived with- 
out approximation. 


40058 (LA-UR—86-2086) Variance and covariance calcu- 
lations for nuclear materials accounting using "PROFF’. 
Stirpe, D.; Hafer, J.F. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 8p. (CONF- 
860654—33). NTIS, PC A02/MF A01l; GPO Dep. File 
Number DE86012412. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

To determine the detection sensitivity of a materials account- 
ing system to the loss of Special Nuclear Material (SNM) requires: 
(1) obtaining a relation for the variance of the materials balance by 
propagation of the instrument errors for those measured quantities 
that appear in the materials balance equation and (2) substituting 
measured values and their error standard deviations into this rela- 
tion and calculating the variance of the materials balance. We have 
developed an interactive, menu-driven computer program, called 
PROFF (for PROcessing and Fuel Facilities), that considerably re- 
duces the effort required to make the variance and covariance cal- 
culations needed to determine the detection sensitivity of a materi- 
als accounting system. PROFF asks questions of the user to estab- 





lish the form of each term in the materials balance equation, possi- 
ble correlations between them, and whether the measured quantities 
are characterized by an additive or multiplicative error model. 
Then for each term of the materials balance equation, it presents 
the user with a menu that is to be completed with values of the 
SNM concentration, mass (or volume), measurement error standard 
deviations, and the number of measurements made during the ac- 
counting period. On completion of all the data menus, PROFF pre- 
sents the variance of the materials balance and the square root of 
this variance, so that the sensitivity of the accounting system can be 
determined. PROFF is programmed in TURBO-PASCAL for 
micro-computers using MS-DOS 2.1 (IBM and compatibles). 


40059 (SAAS—330) State system of accounting for and 
control of nuclear material (SSAC) of the German Democratic 
Republic - as of December 1984, Roehnsch, W.; Burmester, 
M.; Helming, M.; Siebert, H.U.; Willuhn, K. ” (Staatliches 
Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). 1985. 48p. (In German). 
NTIS (US Sales Only), PC A03/MF A0Ol. File Number 
DE86702392. 

In the GDR, nuclear material is subject to domestic safe- 
guards implemented by the National Board of Atomic Safety and 
Radiatio-. Protection, the findings of which are verified by interna- 
tional (IAEA) safeguards in connection with the Treaty on the 
Nonproliferation of Nuclear Weapons. An overview is given of the 
main elements and functions of the SSAC, as for example the legal 
framework; mode, scope, objectives and intrastate organization of 
nuclear materials controls; system of records; methods of informa- 
tion processing; and reporting to the IAEA. 


40060 (SAAS—334) Safeguards problems during large- 
scale maintenance work at nuclear power plants with pressur- 
ised-water reactors. Burmester, M.; Rudolf, K.; Hoefs, G. 
(Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Democratic Republic); VEB Kernkraftwerk 
Bruno Leuschner, Greifswald (German Democratic Repub- 
lic). Betriebsteil Kernkraftwerk Rheinsberg). 1985. 10p. (In 
Russian). (CONF-8410428—4). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702393. 

From International meeting on technical means of nuclear 
material control at WWER-440 reactors and ways for optimizing 
their use for purpose of IAEA safeguards; Tbilissi, USSR (5 Oct 
1984). 

, Using the Rheinsberg NPP as an example, a description is 
given: of specific safeguards problems associated with large-scale 
maintenance work on pressurised-water reactors of the WWER 
type. They are due to increased radiation level in the reactor hall, 
long outage time etc., and include the keeping of operating records, 
reporting to the IAEA and measures for maintaining the operability 
of IAEA safeguards equipment. 


40061 (SAND—86-0678C) Vehicle barrier systems. Sena, 
P.A. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 6p. (CONF-860654—30). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86012658. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The ground vehicle is one of the most effective tools avail- 
able to an adversary force. Vehicles can be used to penetrate many 
types of perimeter barriers, transport equipment, and personnel rap- 
idly over long distances, and deliver large amounts of explosives di- 
rectly to facilities in suicide missions. The function of a vehicle bar- 
rier system is to detain or disable a defined threat vehicle at a se- 
lected distance from a protected facility. Numerous facilities are in- 
stalling, or planning to install, vehicle barrier systems and many of 
these facilities are requesting guidance to do so adequately. There- 
fore, vehicle barriers are being evaluated to determine their stop- 
ping capabilities so that systems can be designed that are both bal- 
anced and capable of providing a desired degree of protection. 
Equally important, many of the considerations that should be taken 
into account when establishing a vehicle barrier system have been 
identified. These considerations which pertain to site preparation, 
barrier selection, system integration and operation, and vehicle/bar- 
rier interaction, are discussed in this paper. 
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(SAND—86-0864C) Use of aqueous foam to reduce 
radioactive material dispersal in sabotage incidents. Hartman, 
W.F. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 9p. (CONF-860654—32). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86012166. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

One potential type of sabotage incident in a nuclear facility 
involves the use of a large quantity of high explosive to disperse 
radioactive material into the atmosphere. This paper discusses the 
possible use of aqueous foam to reduce the consequences of such an 
event under the assumption that the location of the explosive is 
known and that some minimal time is available to emplace a mitiga- 
tion system. Work conducted over the past several years has shown 
that low expansion ratio aqueous foams (e.g., 60 parts of air to one 
part water-soap concentrate solution by volume) exhibit exemplary 
properties in reducing the effects of a detonation. Not only does the 
foam significantly reduce the release of fine particulate which at- 
tempt to pass through it, but it also exhibits unusual pressure atten- 
tuation properties. Data demonstrating both the particle capture 
and pressure attenuation properties are presented along with infor- 
mation relative to generation of foam and some of the logistical 
constraints involved in its use. 


40063 (SAND—86-2017C) Program plan for the Modular 
Integrated Video System. Gaertner, K.J.; Heaysman, B.; 
Holt, R.; Sonnier, C. (Sandia National Labs., Albuquerque, 
NM (USA); International Atomic Energy Agency, Vienna 
(Austria)). 1986. Contract AC04-76DP00789. 14p. (CONF- 
860654—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011655. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The Modular Integrated Video System (MIVS) is intended 
to provide a simple, highly reliable CCTV system capable of re- 
placing the IAEA Twin Minolta Film Camera Systems. The pro- 
gram plan is described. The principal steps in this plan are: identifi- 
cation of the need for the system, assessment of state/facility ac- 
ceptance, specification formulation and approval, reliability/per- 
formance certification test program formulation and approval, pro- 
totype system development and demonstration, system modification 
as required, establishment of a production capability, delivery of 
the first production quantity, reliability/performance certification 
test program, field evaluation program, system production, and im- 
plementation. The IAEA and developer responsibilities throughout 
this development testing and implementation process are also de- 
scribed. 


40064 (SRDP-PR—5) UKAEA Safeguards R and D 
Project. Progress report for the period May 1984-April 1985. 
Adams, J.M. (ed.). (UKAEA Atomic Energy Research Es- 
tablishment, Harwell. Safeguards R and D Project). Oct 
1985. 37p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE86702394. 

This is the fifth report of work being carried out in the UK 
on Safeguards R and D in support of the IAEA. The tasks included 
in the current UK Safeguards R and D Programme cover a wide 
diversity of aspects in the Safeguards field, with the work on them 
being conducted at several locations within the UK. It is conven- 
ient to classify the tasks as follows: reprocessing and centrifuge en- 
richment plant safeguards, general application of safeguards (tasks 
concerned with the development of instruments and techniques for 
general application), service programmes (tasks which are of serv- 
ice to the IABA, eg calibration, training courses) and exploratory 
and short term tasks. 


40065 (UCRL—94162) Safeguards Evaluation Method 
for evaluating vulnerability to insider threats. Al-Ayat, R.A.; 
Judd, B.R.; Renis, T.A. (Lawrence Livermore National 
Lab., CA ‘USA. 1986. Contract W-7405-ENG-48. 5p. 
(CONF- 860654—28). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86012816. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 
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As protection of DOE facilities against outsiders increases to 
acceptable levels, attention is shifting toward achieving comparable 
protection against insiders. Since threats and protection measures 
for insiders are substantially different from those for outsiders, new 
perspectives and approaches are needed. One such approach is the 
Safeguards Evaluation Method. This method helps in assessing safe- 
guards vulnerabilities to theft or diversion of special nuclear meter- 
ial (SNM) by insiders. The Safeguards Evaluation Method-Insider 
Threat is a simple model that can be used by safeguards and securi- 
ty planners to evaluate safeguards and proposed upgrades at their 
own facilities. The method is used to evaluate the effectiveness of 
safeguards in both timely detection (in time to prevent theft) and 
late detection (after-the-fact). The method considers the various 
types of potential insider adversaries working alone or in collusion 
with other insiders. The approach can be used for a wide variety of 
facilities with various quantities and forms of SNM. An Evaluation 
Workbook provides documentation of the baseline assessment; this 
simplifies subsequent on-site appraisals. Quantitative evaluation is 
facilitated by an accompanying computer program. The method 
significantly increases an evaluation team’s on-site analytical capa- 
bilities, thereby producing a more thorough and accurate safe- 
guards evaluation. 


40066 (UCRL—94265) Structured Assessment Approach: 
a microcomputer-based insider-vulnerability analysis tool. Pa- 
tenaude, C.J.; Sicherman, A.; Sacks, I.J. (Lawrence Liver- 
more National Lab., CA (USA); R and D Associates, Ar- 
lington, VA (USA)). 1986. Contract W-7405-ENG-48. 6p. 
(CONF-860654—31). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012818. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The Structured Assessment Approach (SAA) was developed 
to help assess the vulnerability of safeguards systems to insiders in a 
staged manner. For physical security systems, the SAA identifies 
possible diversion paths which are not safeguarded under various 
facility operating conditions and insiders who could defeat the 
system via direct access, collusion or indirect tampering. For mate- 
rial control and accounting systems, the SAA identifies those who 
could block the detection of a material loss or diversion via data 
falsification or equipment tampering. The SAA, originally desinged 
to run on a mainframe computer, has been converted to run on a 
personal computer. Many features have been added to simplify and 
facilitate its use for conducting vulnerability analysis. For example, 
the SAA input, which is a text-like data file, is easily readable and 
can provide documentation of facility safeguards and assumptions 
used for the analysis. 


(UCRL—94290) Technology transfer - insider pro- 

j (Safeguards Evaluation Method - Insider 

Threat). Strait, R.S.; Renis, T.A. (Lawrence Livermore Na- 

tional Lab., CA (USA)). 1986. Contract W-7405-ENG-48. 

4p. (CONF-860654—29). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86012817. 

From 27. annual meeting of the Institute of Nuclear Materi- 


als Megas, New Orleans, aD S USA 22 Jun 19 
Safeguards Eval: pad eae Threat, devel- 


oped by Lawrence Sheunad ti Peciaa ta Ssbenstons, j is a field-appli- 
cable tool to evaluate facility safeguards against theft or diversion 
of special nuclear material (SNM) by nonviolent insiders. To ensure 
successful transfer of this technology from the laboratory to DOE 
field offices and contractors, LLNL developed a three-part pack- 
age. The package includes a workbook, user-friendly microcomput- 
er software, and a three-day training program. The workbook 
guides an evaluation team through the Safeguards Evaluation 
Method and provides forms for gathering data. The microcomputer 
software assists in the evaluation of safeguards effectiveness. The 
software is designed for safeguards analysts with no previous com- 
puter experience. It runs on an IBM Personal Computer or any 
compatible machine. The three-day training program is called the 
Insider Protection Workshop. The workshop students learn how to 
use the workbook and the computer software to assess insider vul- 
nerabilities and to evaluate the benefits and costs of potential im- 
provements. These activities increase the students’ appreciation of 
the insider threat. The workshop format is informal and interactive, 
employing four different instruction modes: classroom presenta- 
tions, small-group sessions, a practical exercise, and “hands-on” 
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analysis using microcomputers. This approach to technology trans- 
fer has been successful: over 100 safeguards planners and analysts 
have been trained in the method, and it is being used at facilities 
through the DOE complex. 
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(IAEA-TECDOC—351, pp 59-73) Production of 
oaamean using a cyclotron. Qaim, S.M. (Kernforschung- 
sanlage Juelich G.m.b.H., Germany, F.R. Inst. fuer 
Chemie). 1985. NTIS (US Sales Only), PC A06/MF AOl1. 
File Number DE86702312. (CONF-8406326—). 

From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; a Sweden (18 Jun 1984). 

Cyclotron produced radioisotopes are generally neutron defi- 
cient and decay by EC or 8+ emission. They find major applica- 
tions in diagnostic nuclear medicine. The production processes in- 
volve rather sophisticated technology and the areas needing re- 
search and development work include nuclear data, targetry, chem- 
ical processing, remote control, automation and quality control. A 
comparison of the various parameters relevant to the production of 
radioisotopes using a nuclear reactor and a cyclotron is given. The 
cyclotron products are more expensive than the reactor products; 
they are, however, far superior to the latter as far as in-vivo func- 
tional studies are concerned. 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 41082 


40069 (CEA-N—2425) Spectral analysis of some fission 
neutron sources with the SOHO code from BONNER sphere 
data. Zaborowski, H. (CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-les-Durance (France)). Apr 1985. 

2p. (In French). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE86751905. 

For several tests fission neutron sources particularly **Cf 
bare and D2O moderated, we present some spectral analysis results 
obtained with the new iterative code SOHO from BONNER 
spheres data. The approximative solutions are obtained upon discre- 
tization of the Fredholm Equation of the first kind whose Resolu- 
tion Function is experimentally known and mathematically defined 
by the Log-Normal Hypothesis given in our previous reports CEA- 
N--2241 (1981) and CEA-R--5181 (1982). The iterative procedure 
solve systems of non-exact homogeneous linear equations QX = e 
(by optimum liquidation of the residuals esub(i) with positivity con- 
straint and absolute convergence, leading to an appropriate physical 
solution with a relative error in our tests typically of the order of a 
fraction of one percent for the INPUT - OUTPUT Data. For the 
applications to Health Physics the SOHO Code has been pro- 
grammed for use with a HP-41 CV calculator. 


40070 (FS—85-37-T, pp 292-320) ae accident at 
= for Energy Technology 1982. Some tech- 

nical considerations. Berteig, L.; Flatby, J. oe Inst. of 
Radiation NE, PC Oesteraas, "Norway). Dec 1985. NTIS 
(US Sales A99/MF A0Ol. File Number 
DE86751980. (CONR-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
a (6 Oct 1985). 

On September 2, 1982 a radiation accident with overexpo- 
sure of one person happened at the gamma irradiation plant at Insti- 
tute for Energy Technology, Kjeller, Norway. This person died 
from the radiation injury 13 days later. In the report reference is 
made to the work of different groups and bodies in connection with 
the accident. An analysis of the causes of the accident is given. For 
admittance control to the irradiation area there were generally two 
independent door interlock systems, one irradiation source position 
related and the other radiation related. The latter was dismantled 
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for repair at the time of the accident. A micro-switch failure left 
the source in an unshielded position, initiated a green light on the 
control panel and released the interlock system of the door. Ac- 
cording to working instructions a mobile radiation monitor should 
have been checked for proper function and carried by anyone en- 
tering the irradiation room. This seems not to have been carried out 
correctly. The conditions set forth for the restarting of the irradia- 
tion plant are presented. (orig./HP). 


40071 (IAEA-TECDOC—351, pp 21-36) Radioisotope 
neutron sources. Characteristics and applications. Knoll, G.F. 
(Michigan Univ., Ann Arbor, USA). 1985. NTIS (US Sales 
Only), PC A06/MF AOl. File Number DE86702312. 
(CONF-8406326—). 

From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; U; Sweden (18 Jun 1984). 

Neutron sources that employ radioactive materials are char- 
acterized by several properties that can lead to their selection for 
certain applications in neutron physics and industrial applications. 
This enonettiendeaiede gutted low cost, and a predictable 
and stable neutron yield when compared with accelerator-based 
neutron sources. Some fundamental limitations include the need to 
handle relatively large samples of radioactive materials, a restricted 
range of available intensity, and a fixed and often broad neutron 
energy spectrum: Radioisotope neutron sources fall into three main 
categories: spontaneous fission sources, photoneutron sources, and 
neutron sources based on the (alpha,n) reaction in beryllium. The 
neutron yield, energy spectrum, and special properties of each of 
these categories are reviewed in this paper. 


ing on research 
in Uppsala, Sweden, 18-21 June 1984. (International Atomic 
Energy Agency, Vienna (Austria)). 1985. 117p. (CONF- 


8406326) NTIS (US Sales Only), PC A06/MF AOI. File 


Number DE86702312. 

From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; Uppsala, Sweden (18 Jun 1984). 

This report includes papers on research reactors and alterna- 
tives to the research reactors - radioisotopic neutron sources, cyclo- 
trons, D-T neutron generators and small accelerators, used for radi- 
oisotope production, neutron activation analysis, material science, 
applied and basic research using neutron beams. A separate abstract 
was prepared for each of the 7 papers. 
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40073 (DOE/FE/60181—2034) Kinetics of catalyzed 
steam gasification of low-rank coals to produce 

Final report. Galegher, S.J.; Timpe, R.C.; Willson, W.G.; 
Farnum, S.A. (North Dakota Univ., Grand Forks (USA). 
Energy Research Center). Jun 1986. Contract FC21- 
83FE60181. 4lp. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86012209. 

The principal goal of coal char-steam research is 
to establish the feasibility of low-rank coal — for hydro- 
gen production. The program has focused on determining reaction 
conditions for maximum product gas hydrogen content and on 
evaluating process kinetics with and without catalyst addition. The 
Seki deheaieee weuniheny ab Eavenand eiaiiaiides ante aoe. 
pared to coals of higher rank, make them the probable choice for 
use in steam gasification. An extensive matrix of char-steam gasifi- 
cation tests was performed in a laboratory-scale thermogravimetric 
analyzer (TGA) at temperatures of 700°, 750°, and 800°C. Reaction 
conditions for these tests were based on the results of earlier work 
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at UNDERC in which product gases from fixed-bed, atmospheric 
pressure, steam gasification at temperatures of 700° to 750°C were 
found to contain 63 to 65 mole % hydrogen, with the remainder 
being carbon dioxide, carbon monoxide, and less than 1 mole % 
methane. Four low-rank coals and one bituminous coal were in- 
cluded in the TGA test matrix. Catalysts screened in the study in- 
cluded K2COs, NaeCOs, trona, nahcolite, sunflower hull ash, and 
lignite ash. Results of this study showed uncatalyzed North Dakota 
and Texas lignites to be slightly more reactive than a Wyoming 
subbituminous coal, and 8 to 10 times more reactive than an Illinois 
bituminous coal. Several catalysts that substantially improved low- 
rank coal steam gasification rates included pure and mineral (trona 
and nahcolite) alkali carbonates. The reactivity observed when 
using trona and nahcolite to catalyze the steam gasification was the 
highest, at nearly 3.5 times that without catalysts. The use of these 
inexpensive, naturally-occurring, alkalis as gasification catalysts 
may result in elimination of the need for catalyst recovery in the 
hydrogen-from-coal process. 11 refs., 23 figs., 9 tabs. 


40074 (EUR—9563) Optimization of thermally prepared 
ruthenium dioxide anodes for use in water electrolysis cells. 
Burke, L.D. (Commission of the European Communities, 
Luxembourg). 1984. 84p. European Community Information 
— 2100 M St., NW, Suite 707, Washington, DC 

The object of the project was to examine the oxygen gas 
evolution behaviour of ruthenium dioxide-activated metal anodes. 
The initial work carried with titanium-supported electrocatalysts 
but much longer service life values in base were possible with 
nickel-supported oxide systems. At 80°C, in concentrated NaOH, 
RuO: can maintain its low Tafel slope right up to the limiting cur- 
rent density of ca. 1.0 A cm~* The behaviour of mixed oxide coat- 
ings was examined with RuO2/TiO: the activity decreased and this 
effect was less marked with other oxides. The major causes of dete- 
rioration of RuO2-based anode coating are slow dissolution of RuO2 
species which results in exposure of the base metal beneath the 
porous microcrystalline oxide film and this results in undermining 
and, therefore, shedding of the electrocatalytic layer. 


40075 (EUR—9717) Diaphragms for medium temperature 
advanced water electrolysis. Nenner, T.; Vandenborre, H. 
(Commission of the European Communities, Luxembourg). 
1985. 37p. European Community Information Service, 2100 
M St., » Suite 707, Washington, DC 20037. 

A new type of diaphragm has been developed by S.C.K./ 
C.E.N.-Sodeteg for use in the advanced alkaline water electrolysis 
at medium temperature, up till about 200°C. This new type of 
diaphram is based on a combination of zirconium oxide-polytetra- 
fluoroethylene as prepared by the low temperature rolling manufac- 
turing technique. Commercially attractive dimensions have been 
realised whereby the thickness, density and porosity of the dia- 
phragms were not affected by the up-scaling. Chemical stability 
measurements as well as tests under real electrolysis conditions at 
160°C and 10 kAm™~?, respectively for 2,000 and 4,000 hours, con- 
firm the stability of these diaphragms. Under these working condi- 
tions an excellent value for the resistance of Rsub(M) = 0.17 Qcm? 
has been obtained for 4,000 hours. 


40076 (NP—6770114) Investigations in single and multi- 
component adsorption and desorption of low alkanes in a hy- 
drogen mixture at a carbon adsorbent in view of the rating of 
alternating pressure systems for hydrogen production. Eich- 
holtz, A. (Essen Univ. (Gesamthochschule) (Germany, 
F.R.). Fachbereich Energie-, Verfahrens- und Elektrotech- 
nik). 6 Jul 1984. 235p. (In German). NTIS (US Sales Only), 
PC Al1l1/MF AOl. File Number DE86770114. 

The investigations relate to the alternating-pressure adsorp- 
tion and desorption of the pure gases hydrogen, methane, ethane, 
and propane, as well as of the binary gas mixtures hydrogen-meth- 
ane, hydrogen-ethane, methane-ethane and ethane-propane at a car- 
bonated molecular sieve. The cycle duration of such an alternating- 
pressure process and consequently the size of the separating reac- 
tors are determined by the component having the lowest adsorption 
effect during the adsorption phase, respectively by the one requir- 
ing the longest desorption time during the desorption phase. As- 
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suming that the entire process of adsorption will be a very fast one, 
the break-through times of the components to be separated from a 
gas mixture at the adsorber exit, and thus the maximum possible 
cycle duration of the entire process, can be previously calculated 
by means of an equilibrium-zone model. (PW). 


0802 Storage 


40077 (BNL—38251) Effect of methane on the rate of 
hydrogen absorption by LaNisH/sub x/ in liquid suspension. 
Reilly, J.J.; Johnson, J.R.; Gamo, T. (Brookhaven National 
Lab., Upton, NY (USA)). 1986. Contract AC02-76CH00016. 
16p. (CONF-8605114—5). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86012700. 

From Properties and applications of metal hydrides; Mau- 
buisson, France (25 May 1986). 

The effect of CH, upon the kinetics of the absorption of He 
by LaNisH/sub x/ suspended in n-undecane was determined at two 
different gas compositions; 5 and 25 mol % CH, in He. The systems 
behave similiarly to those studied in the absence of CH, and the 
same rate equation holds. The rate limiting process is dissolution of 
Hg in the liquid phase. The activation energy for this process, E/ 
sub s/, varied with CH, pressure; at 40 kPa, E/sub s/ = 9.3+/-.5 
kJ/mol He, at 253 kPa, E/sub s/ = 5.5+/-.9 kJ/mol He. The pre- 
exponential in the rate equation is reduced by the presence of CH,, 
however the absorption rate is very little changed relative to pure 
Hg in the gas phase because of the lower E/sub s/. The reduction 
of E/sub s/ is attributed to the dissolution of CH, in the liquid 
phase and a consequent lowering of its surface tension. 6 refs., 4 
figs., 2 tabs. 


0806 Industrial And Commercial Use 


40078 (AD-A—166229/5/XAB) Liquid-hydrogen-fueled 
passenger aircraft. (Air Force Systems Command, Wright- 
Patterson AFB, OH (USA). Foreign Technology Div.). 11 
br Boag 1lp. (FTD-ID(RS)T—0862-85). NTIS, PC A02/ 

This Chinese translation discusses the idea that passenger air- 
craft will eventually use liquid-hydrogen fuel. There is a large re- 
serve of hydrogen and hydrogen poses no danger to the environ- 
ment. Hydrogen has high calorific value, high specific heat, low 
density, and low temperature. Aircraft will have to have liquid fuel 
tanks to carry the hydrogen and will have to be partially rede- 
signed. Lockheed and NASA have considered such designs. A 
problem remains in the planning--the high cost of large extraction 
of liquid hydrogen. 
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REFER ALSO TO CITATION(S) 39481, 39492, 40033, 40149, 41162 


(ANL/CNSV-TM—174, pp 1-64) Anaerobic di- 
of municipal solid waste to methane. Walter, 
DC). Feb 1986. NTIS, 


earn 
AOl. File Number DE86009668. (CONF- 


From RefCom: a briefing for industry (RefCom is an experi- 
mental facility for anaerobic digestion of sludge and municipal 
waste); Ft. Lauderdale, FL, USA (22 May 1985). 

A proof-of-concept facility designed to produce methane 
Sian sane maakis annie als “enns textonn ane 
ing on a private landfill near Pompano Beach, Florida, since mid- 
1978. The system was designed to accept up to 100 tons per day of 
raw refuse. Earlier reports have detailed various problems, which, 
in large part, have now been solved. This paper notes some of the 
more significant changes that have been made in the Pompano 
Prag nro nettle nite Boge. o agcewegngaang 

This anaerobic-digestion process has four distinct areas that re- 
quired developmental work: solid waste preparation, feed propor- 
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tions and mixing, digestion and digester design, and effluents man- 
agement. The solid waste preparation system has been simplified 
significantly and now works well. The digestion process has 
stabilized and digester design parameters developed. The 

has been producing 7-8 standard cubic feet (SCF) of 

pound of volatile solids fed (laboratory results had proj 

SCF). No free water is being discharged from the facility 

that contained in the filter cake. The filter cake, produced 
vacuum filter, is averaging 25% solids. 5 figures. 


40080 (ANL/CNSV-TM—174, pp 65-70) Methane 
wastes - Gas Research a tute perspective. Burnett, W.M. 
(Gas Research Institute, Chi , IL). Feb 1986. NTIS, PC 


sour A01. File Number DE86009668. (CONF- 850539— 


waste); Ft. Lauderdale, FL, USA (22 May 1985). 

This paper examines the role of methane derived from waste 
as a component in the Gas Research Institute’s overall supply strat- 
egy. Successful advanced natural gas supply technologies could 
lower the average cost of gas to consumers and increase the long 
term availability of gas. Successful methane recovery projects 
could provide considerable benefits for the gas industry, which 
would receive supplemental gas supplies from regional sources at 
competitive prices. Since the best technological advancements are 
those which solve multiple problems and benefit wide and varied 
segments of society, waste conversion technology could help create 
those supplies while reducing costs and problems associated with 
the disposal of municipal wastes. 2 references. 


40081 (ANL/CNSV-TM—174, pp 71-80) R & D data 
base for system development. Pfeffer, J.T. (Univ. of Illinois, 
Urbana). Feb 1986. NTIS, PC A06/MF AO1. File Number 
DE86009668. (CONF-850539—). 

From RefCom: a briefing for industry (RefCom is an experi- 
mental facility for anaerobic digestion of sludge and municipal 
waste); Ft. Lauderdale, FL, USA (22 May 1985). 

The use of biological systems to stabilize organic wastes has 
been practiced since the turn of the century. The research during 
the ensuing years greatly expanded the understanding of this proc- 
ess. Recent cost increases for the disposal of urban solid waste stim- 
ulated the search for new disposal techniques. The increased costs 
of energy that resulted from the oil embargo in the early 1970's 
made processes for recovery of energy from solid waste much 
more attractive. Research was initiated in the 1960's to determine 
the potential for production of a substitute natural gas from solid 
waste using a methane fermentation process. The research results 
were very positive. High rates of methane production were ob- 
tained, especially with fermentation temperatures in thermophilic 
range. The residue from the fermentor had excellent dewatering 
characteristics, producing a cake that could be incinerated. The 
excess heat from the incineration was used to maintain the thermo- 
philic fermentation temperature. The product gas can be processed 
and marketed as pipeline quality gas. The only residue is an ash 
that must be landfilled. 5 references, 3 figures, 3 tables. 


40082 (ANL/CNSV-TM—174, pp 81-98) Anaerobic di- 
gestion of municipal solid waste - potential market and impli- 
cations. Sjoberg, H.T.D. (Waste Management, Inc., Tampa, 
FL). Feb 1986. NTIS, PC A06/MF AOl. File Number 
DE86009668. (CONF-850539—). 

From RefCom: a briefing for industry (RefCom is an experi- 
mental facility for anaerobic ion of sludge and municipal 
waste); Ft. Lauderdale, FL, USA (22 May 1985). 

RefCOM (refuse conversion to methane) is an experimental 
plant currently owned and operated by Waste Management, Inc. 
under a joint agreement with the Department of Energy and the 
Gas Research Institute, to demonstrate the biological gasification of 
urban solid waste and sewage sludge to produce methane-rich gas, 
and to evaluate its potential for large-scale application. 
The facility is located in Pompano Beach, Florida at an existing 
Waste Management 1000 ton-per-day waste shredding facility and 
landfill. RefCOM began daily operation in November, 1978 and ex- 
perimental testing is continuing to date. The test programs have re- 
sulted in a progressive modification and refinement of the facility 
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design to the extent that projections and conceptual designs can 
begin to be developed for commercialization. The process is de- 
scribed, factors to be considered during commercialization are iden- 
Gi: and eo eendiocs quieted is Goons. 4 figures, 3 tables. 


40083 (ANL/CNSV-TM-—174, pp 99-114) RefCoM eco- 
nomics - two perspectives. Edwards, G.N.; Wilkey, M.L. 
(Waste Management, Inc., Tampa, FL). Feb 1986. NTIS, 
PC ee agg AOl. File Number DE86009668. (CONF- 
850539—). 

From RefCom: a briefing for industry (RefCom is an experi- 
mental facility for anaerobic ion of sludge and municipal 
waste); Ft, Lauderdale, FL, USA (22 May 1985). 

This paper examines economics of a scaled up version of 
Waste siicememat's Refuse Converted to Methane (RefCoM) 
system. Waste Management's approach to the economics is based 
on an assumed sale price for methane, with the tipping fee being 
calculated as the difference between revenues and costs divided by 
the tonnage. The Gas Research levelized constant dollars methane 
price methodology assumes a tipping fee and then calculates the le- 
velized cost of gas. The differences and similarities in these two ap- 
proaches are discussed along with the assumptions used for the cost 
of capital, O & M fuel interest charges. 5 references, 4 figures, 3 
tables. 


40084 (DOE/CS/20038—T20) RefCoM equipment re- 
SS Sa. et a Final report. 

H.P.; Pfeffer, J. (Waste Management, Inc., Oak 
Brook IL IL (USA) 1986. Contract AC02-76CS20038. 131p. 


A01; 1; GPO Dep. File Number 
DESO12507,. 


The RefCoM facility at Pompano Beach, Florida, designed 
during 1975/76, incorporated “state-of-the-art” technology for sepa- 
rating the cellulosic fraction of municipal solid waste for feeding to 
a digestion system. The start-up and commissioning of Ref Com 
necessarily involved the development of the refuse-separation tech- 
niques in order to proceed with its major objective - the evaluation 
of the anaerobic digestion process. This report describes those 
modifications (both successful and otherwise) which were perfomed 
on the as-built plant in order to produce a facility which operates 
reliably, on a daily basis as it does today. The intent of this docu- 
ment is to alert future designers and operators of RefCoM type fa- 
cilities to the shortcomings of both the design and technology con- 
cepts that existed some six years ago, in order that the same mis- 
takes will not be repeated. 16 refs., 43 figs., 13 tabs. 


40085 (DOE/ET/27230—T2) Utilization of geothermal 
energy for —s production for J.A. Albertson Land and 
Cattle . Bissell, R.R.; Austin, J.C. = Inc., 
Portland, OR (USA)). Jul 1980. 279p. NTIS$21.50. 

To utilize the geothermal energy in the area of its 30,000- 
head cattle feedlot, J.A. Albertson Land and Cattle Co. is consider- 
ing the development of an integrated geothermal/bioconversion 
system that would use the cattle manure as a feedstock for an an- 
aerobic-digestion plant to produce methane plus a digester-residue 
cattle-feed supplement. The feedlot lies within a high-temperature 
gradient and heat-flow area associated with the Western Snake 
River basin in Malheur Co., Oregon. The three digesters designed 
for the process will operate mesophilically (at 98°F) with a 20-day 
retention time. To make up the digesters’ heat losses, the geother- 
mal water source will need to be about 135°F and have a flow rate 
of 120-240 gpm, depending on the size ultimately selected for the 
facility. If the digester residue replaces alfalfa hay in the cattle’s 
current rations, its value will amount to $1.15 million/yr. Burning 
the methane in engine/generator sets would produce 985-1970 kW 
of electric power that could be either sold or used as a day-to-day 
substitute for the geothermal heat. An economic analysis of the 
system is presented. 


40086 (DOE/PC/80015—3) Fischer-Tropsch slurry phase 
process variations. Quarterly report, April 1-June 30, 1986. 
Satterfield, C.N.; Hanlon, R.; atnoe: D.K. (Massachu- 


setts Inst. of Tech., Cambridge (USA). t. of Chemical 
ay wres 1986. Contract AC22-85 15. 3lp. NTIS, 
PC A03 A0l; 1; GPO . File Number DE86012294. 
In studies at 232°C and 248 C and 0.92 MPa, during the first 
20 hours on stream, both Fischer-Tropsch synthesis activity and 
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CO consumption increased to quasi-steady-state values. The bulk 
catalyst, initially a-Fe, was converted to a mixture of a-Fe and iron 
carbides, as determined by Moessbauer spectroscopy. During the 
first few hours, methane selectivity decreased markedly while the 
olefin/paraffin ratio increased. No change was observed in the C,- 
Cs product distribution with time on stream. When an industrial 
iron-based Fischer-Tropsch catalyst is first put on stream some 20 
to 40 hours may elapse before its activity and selectivity approach 
steady-state conditions and during this time the phases present in 
the catalyst usually change markedly. The present study used a 
fused triply-promoted magnetite catalyst, sold for use in ammonia 
synthesis, which is very similar to one of the kinds of iron catalyst 
used industrially at SASOL in South Africa. It was completely re- 
duced initially. Reaction was carried out in semi-continuous fashion 
in a well-stirred 1-litter autoclave. We were particularly concerned 
with studying the activity and selectivity of this catalyst as it ap- 
proached steady-state behavior and determining if this correlated 
with the phases present in the catalyst as determined by Moess- 
bauer spectroscopy. 20 refs., 9 figs., 1 tab. 


40087 (DOE/PC/80536—T3) New method of magnetic 
characterization of zeolite-cobalt catalysts. Quarterly techni- 
cal progress report No. 3, March 1-June 30, 1986. (Gram- 
bling State Univ., LA (USA). Dept. of Physics). 1986. Con- 
tract FG22-85PC80536. 12p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE86013501. 

The primary objective of this project is to examine the effect 
on the ferromagnetic character of the cobalt metal due to the con- 
centration of the Co metal in ZSM-5, presence of the promoter 
thoria, and catalytic activity. This report describes the work carried 
out during the third quarter of the project. The activity is essential- 
ly confined to finalizing the data and verifying the results and con- 
clusions of the previous preliminary surveys on the physically ad- 
mixed catalysts. Results are presented in three sets of tables and bar 
graphs to show the effect of (1) concentration, (2) promoter, and 
(3) catalysis on the zero-field NMR spectra of Co-ZSM-5 catalysts. 
The following observations have been made: (1) The efficiency of 
the catalyst seems to be dependent on the concentration of the 
single domain (particle sizes <150A°) phase cobalt particles. (2) 
Though the metal loading in ZSM-5 increases, the multidomain 
phase (particle sizes >150A°) cobalt species concentration does not 
appear to increase proportionately. Considerable proportion of the 
metal seems to remain in single domain phase species due to disper- 
sion and diffusion in the support lattice. (3) The promoter thoria 
seems to further inhibit the growth of the multidomain species and 
resist sintering even during catalysis. Thoria appears to preferential- 
ly favor growth of multidomain FCC phase and prevent multiple 
fault structures. (4) Catalysis seems to be causing sintering of single 
domain species to form multidomain species. The particle size 
seems to increase with a consequent reduction in surface area and 
hence catalytic efficiency. 3 figs., 3 tabs. 


40088 (NP—6770112) Mathematical modelling of a solid 
bed reactor for the Fischer-Tropsch synthesis, taking the for- 
mation of methane into account. Schoen, I. (Technische 
Hochschule Aachen (Germany, F.R.). Mathematisch-Natur- 
wissenschaftliche Fakultaet). 29 Jan 1985. 136p. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86770112. 

The aim of the work is to carry out a simulation of the reac- 
tor operation of a selected model reaction in variously dimensioned 
reaction pipes, in order to obtain information on how the maximum 
permissible pipe diameter should be selected, by which a reasonable 
product selectivity is obtained. The Fischer-Tropsch synthesis is se- 
lected as the model reaction, as on the one hand one is interested in 
increasing its capacity and on the other hand because of numerous 
investigations in the past and in the present, which have published 
sufficient parameters for a simulation. The criterion for selectivity 
is to be the formation of methane, which adversely affects the 
product quality at high excess temperatures in the reactor. The 
ARGE fixed bed reactor is to be used as the model reactor, as op- 
erated in the SASOL plant in South Africa. 
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40089 (NP—6770121) Reaction aspects of fermentation 
of methane with the example of the fermentation of penicillin 
mycellium. Witty, W. (Technische Univ. Muenchen (Germa- 
ny, F. a Fakultaet fuer Maschinenwesen). 10 Dec 1984. 
i = German). NTIS (US Sales Only), PC A07/MF 

File Number DE86770121. 

The model substrate penicillin mycellium was used to exam- 
ine how the different variants affect the fermentation of complex 
substrates producing methane. The conversion of the organic 
carbon in the incoming pipe into gas is increased by 16% by the 
two-stage process, compared to fermentation in a one-stage process. 
The dependence of methane production on acetic acid concentra- 
tion was measured. It corresponds to mono kinetics for mixed cul- 
tures producing methane. The speed of growth depends on the un- 
dissociated acetic acid concentration. Undissociated propionic acid 
blocks the effect on methane bacteria with growing concentration 
and duration. Higher gas production rates are achieved if trace ele- 
ments important for methane bacteria are added. The optimum 
acetic acid concentration in the technical process depends greatly 
on the propionic acid concentration obtained. (orig./EF). 


40090 (PNL-SA—13405) Hydrotreating biomass liquids 
to produce hydrocarbon fuels, Elliott, D.C.; Baker, E.G. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Feb 1986. 
Contract AC06-76RL01830. 18p. (CONF-860405—4). 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE86011126. 

From 10. annual symposium on energy from biomass and 
wastes; Washington, DC, USA (7 Apr 1986). 

Experimentation is underway at Pacific Northwest Labora- 
tory to investigate the thermochemical transformation of biomass to 
liquid hydrocarbon fuels. Recent emphasis has been on the upgrad- 
ing of the crude oil from biomass to the finished hydrocarbon. Spe- 
cifically, catalytic hydrotreating of the crude oil is performed to 
reduce the molecular weight and remove oxygen. Experimentation 
has involved the use of a continuous-feed, fixed-bed catalytic reac- 
tor to hydrodeoxygenate and hydrocrack the biomass crude oils at 
conditions of 250°C to 400°C and 2000 psig. Catalysts and condi- 
tions similar to those used in petroleum hydrotreating have been 
used to produce a nearly pure hydrocarbon liquid product. The 
process optimization has emphasized minimizing hydrogen con- 
sumption in order to maintain the aromatic character of the product 
and minimize gas production. Both wood-derived high-pressure liq- 
uefaction oils and flash-pyrolysis oils have been used as feedstocks 
for hydrodeoxygenation. Research results are presented pertaining 
to a two-step hydrotreating process designed for the pyrolysis oils. 
In the first step, a low-temperature (270°C) catalytic (sulfided 
cobalt-molybdenum) treatment is used to process the thermally un- 
stable pyrolyzate into a tar similar in characteristics to the high- 
pressure liquefaction product. This tar can then be hydrodeoxygen- 
ated and hydrocracked by conventional hydrotreating techniques to 
a high octane gasoline. 15 refs., 7 tabs. 


40091 (SAND—86-0590) CLEA: the Closed Loop Effi- 
ciency Analysis Facility for thermochemical energy transport 
studies. Hawn, D.C.; Fish, J.D. (Sandia National Labs., Al- 
buquerque, NM (USA)). May 1986. Contract AC04- 
76DP00789. . NTIS, PC A04/MF A01; 1; GPO Dep. 
File Number D 6011992. 

This report describes the design, fabrication, and operation 
of the Closed Loop Efficiency Analysis (CLEA) Facility to study 
the CO, to CH, reforming-methanation cycle, CO. + CH, = 2H2 
+ 2CO, for thermochemical conversion and transport of energy in 
a flowing, closed loop configuration. While designed to study si- 
multaneously both ends of the reversible reaction (where the prod- 
ucts of each reaction become the reactants of the other) in a closed 
loop, the versatility of this system readily allows the study of the 
methanation reaction, the reforming reaction, or methanation fol- 
lowed by reforming. System equipment, and operation 
are described. The system features pressures of 150 psig max., tem- 
peratures of endothermic 1000°C at 150 psig versus exothermic 
700°C at 150 psig, volume of 15.5 liters, and flow rates of 5 to 50 
SL/M (liters/minute). Both steady-state and simulated solar tran- 
ee 
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40092 (SERI/PR—234-2852) Mechanisms of pyrolysis of 
municipal solid waste. Annual report, 1 August 1984-30 July 
1985. Evans, R.J.; Milne, T.A. (Solar Energy Research 
Inst., Golden, CO (USA)). Nov 1985. Contract AC02- 
83CH10093. 63p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86010714. 

This report covers the second year of studies of the mecha- 
nisms of pyrolysis of municipal solid waste (MSW) and its compo- 
nents. Following a brief review of the results and conclusions of 
the first year, new developments in the instrumentation are de- 
scribed. A new electrically heated, hot-gas system is in use, which 
allows variation of heating rate and extends the temperature range 
from 1000°C down to room temperature. New computer data ac- 
quisition capabilities are illustrated, which markedly increase the in- 
terpretation of pyrolysis mass spectra and open the possibility of 
spectral interpretation and correlation by multivariate analysis. The 
main body of the report is devoted to a qualitative assessment of 
the nature of the primary oil as affected by the temperature of the 
surrounding gas, the size and physical form of the material, the 
heating rate, chemical additives, and the effect of moderate second- 
ary gas-phase residence times. The temperature range 350° to 
550°C is emphasized. A table of likely chemical species in primary 
vapor is given. Finally, a discussion of proposed work for the third 
year of studies is presented. 31 refs., 19 figs., 10 tabs. 


40093 (SERI/STR—231-2780) Thermochemical pretreat- 
ment of lignocellulosic biomass for increasing anaerobic bio- 
degradability to methane. Final report, 1 November 1982-30 

April 1985. Levy, J.; Tong, X.; Lang, M.; Bedard, J.; 
McCarty, P.L. (Stanford Univ., CA (USA). Feb 1986. Con- 
tract AC02-83CH10093. 87p. NTIS, PC A05/MF AOI; 
GPO Dep. File Number DE86004436. 

This is the final report by the Stanford University Water 
Quality Research Laboratory, Department of Civil Engineering, for 
a 3-year study with the objective of determining the feasibility of 
using heat treatment to increase the anaerobic bioconvertibility to 
methane of lignocellulosic materials. Forest product and agricultur- 
al residues represent a significant source of biomass with potential 
for conversion to methane, a useful source of fuel. Representative 
materials evaluated in this study were a soft wood, white fir, and 
two agricultural residues, corn stover, and wheat straw. Three 
annual reports have been prepared that provide details on several 
aspects of this overall study. This final report covers two compre- 
hensive investigations to evaluate overall processes consisting of 
heat treatment and methane fermentation of two materials, white fir 
and wheat straw. Based upon the results of these laboratory-scale 
studies, design calculations and an economic evaluation were made 
of an overall system for converting both white fir and wheat straw 
to methane gas. 54 refs., 22 figs., 33 tabs. 


40094 (UCRL—93952) Chemical kinetic modeling of the 
oxidation of large alkane fuels: n-octane and iso-octane. Ax- 
elsson, E.I.; Brezinsky, K.; Dryer, F.L.; Pitz, W.J.; West- 
brook, C.K. (Lawrence Livermore National Lab., CA 
(USA); Princeton Univ., NJ (USA). Dept. of Mechanical 
and Aerospace Engineering; Volvo (A.B.), Goeteborg 


(Sweden). Applied Physics t.). 13 Jan 1986. Contract 
W-7405-ENG-48. 25p. (CONF-860804—1). NTIS, PC A02/ 
MF AO01; GPO Dep. File Number DE86005776. 

From 21. international symposium on combustion; Munich, 
F.R. Germany (3 Aug 1986). 

The development of detailed chemical kinetic reaction mech- 
anisms for oxidation of n-octane and iso-octane is described, with 
emphasis on the factors which are specific to many large hydrocar- 
bon fuel molecules. Elements which are of particular importance 
are found to include site-specific abstraction of H atoms, radical 
isomerization of alkyl radicals by internal H atom abstraction, and 
rapid B-scission of the alkyl radicals. These features, combined with 
distinctions in the types of intermediate olefin species produced, are 
used to explain the significant differences in the rate of oxidation 
between n-octane and iso-octane. 24 refs., 3 figs., 1 tab. 
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40095 (UCRL—93997) Chemical kinetic modeling of pro- 
pene oxidation at low and intermediate temperatures. Wilk, 
R.D.; Cernansky, N.P.; Pitz, W.J.; Westbrook, C.K. (Drexel 
Univ., Philadelphia, PA (USA). Dept. of Mechanical Engi- 
neering and Mechanics; Lawrence Livermore National 
Lab., CA (USA)). 13 Jan 1986. Contract W-7405-ENG-48. 
24p. (CONF-860804—4). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86006299. 
From 21. international symposium on combustion; Munich, 
F.R. —_ GB A= —, 
A detailed ical kinetic mechanism for propene oxida- 
inside i aEiuainedes a debi cenininan tx oa ent «2 
temperatures of 590 to 740°K, equivalence ratios of 0.8 to 2.0, and 
a pressure of 600 torr. Modeling of hydrocarbon oxidation in this 
temperature range is important for the validation of detailed models 
to be used for performing calculations related to automotive engine 
knock. The model predicted induction periods and species concen- 
trations for all the species measured experimentally in a static reac- 
tor by Wilk, Cernansky, and Cohen. The detailed model predicted 
a temperature region of approximately constant induction period 
which corresponded very closely to the region of negative temper- 
ature coefficient behavior found in the experiment. Overall, the cal- 
culated concentrations of acetaldehyde, ethene, and methane were 
somewhat low compared to the experimental measurements, and 
the calculated concentrations of formaldehyde and methanol were 
high. The characteristic s-shape of the fuel concentration history 
was well predicted. The importance of OH+CsHe and related rec- 
tions in determining product distributions and the importance of 
consumption reactions for allyl radicals was demonstrated by the 
modeling calculations. 18 refs., 4 figs., 1 tab. 


40096 Conversion model aids scale-up of Mobil's fluid- 
bed MTG process. Edwards, M.; Avidan, A. (Paulsboro Re- 
search Lab., NJ). Chemical Engineering Science; 41: No. 4, 
829-835(1986). (CONF-860530—). 

From 9. international symposium on chemical reaction engi- 


nang aT PA, USA - May 1986). 
obil’s flnid Methanol-to-Gasoline (MTG) process was 


successfully scaled-up, en 0.04m diameter reactor, through 0.1m, 
to 0.6m diameter demonstration plant. Gas tracer responses in cold 
flow models were interpreted by a one-dimensional axial dispersion 
model, and combined with reaction kinetics to develop a conver- 
sion model. 


40097 Correlations between surface structure and catalyt- 
ic reactivity for alkane hydrogenolysis over nickel. Goodman, 
D.W. (Sandia National Labs., Albuquerque, NM, USA). pp 
3-12 of 8th international congress on catalysis. Proceedings. 
Vol. 4. Impact of surface science on catalysis. Structure-se- 
lectivity/activity correlations. New routes for catalyst syn- 
thesis. Weinheim, Germany, F.R.; Verl. Chemie (1984). 
(CONF-840748—). 

From 8. international congress on -catalysis; Berlin, F.R. 


Germany (2 Jul 1984). 

inetic studies over different crystal planes of nickel show 
the hydrogenolysis of n-butane to be structure sensitive. Significant 
differences in product formation rates are observed between the 
Ni(111) and the Ni(100) surfaces. The open (100) surface demon- 
strates a much higher activity toward rupturing carbon-carbon 
bonds than does the (111) surface. These results together with pre- 
vious studies on ethane and cyclopropane hydrogenolysis confirm 
this result to be a general one. Furthermore an excellent compari- 
son of the product distribution as a function of temperature be- 
tween a Ni(100) catalyst and a polycrystalline nickel catalyst sug- 
gest that (100) facets dominate the chemistry of the polycrystalline 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 39481, 40096 


40098 (CONF-840622—, pp 101-105) Production of 
chemicals and liquid fuels from biomass by acid hydrolysis 
and fermentation. Clausen, E.C.; Gaddy, J.L. (Univ. of Ar- 
kansas, Fayetteville). 1984. NTIS, PC A99/MF AO1. File 
Number DE86010135. 


ERA-11/18 / 5470 


From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Fermentable sugars, glucose and xylose, can be produced 
from the carbohydrate fraction of biomass by hydrolysis with min- 
eral acids. Conversion of over 90% of the cellulose and hemicellu- 
lose is achieved in some processes. The sugars can be fermented to 
produce a variety of chemical feedstocks including ethanol, organic 
acids, butanol and acetone. Fermentation is inhibited by interme- 
diates, such as furfural, that can be formed during hydrolysis. This 
paper presents the results of a two-step hydrolysis process, designed 
to avoid the production of inhibitory intermediates. Various meth- 
ods and techniques, necessary for preparing hydrolyzates for effi- 
cient fermentation, are discussed. Fermentation yields are presented 
as a function of the type and degree of treatment. Preliminary 
design and economics have been prepared for a plant producing 20 
million gallons of ethanol per year from corn stover. The after tax 
profitability from this plant utilizing acid recycle, high solids feed 
and continuous fermentation is estimated to be 40%. 


40099 (CONF-840622—, pp 749-754) Operational char- 
acteristics of a farm scale ethanol production plant. Flikke, 
A.M.; Eidman, a res D.A.,; ae R.D.; 
Lindor, L.K.; Hanke, H.E.; Thimsen, D.P. (Univ. of Minne- 
sota, St. Paul). 1984. NTIS. PC A99/MF A01. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A farm scale ethanol production plant was constructed and 
operated. Data collected included economic costs and value of by- 
products as an animal feed. Results of nutritional trials with pressed 
cake and spent beer (stillage) are presented. Plant capacity is rated 
300 batches per year yielding 5 gallons of ethanol per hour of oper- 
ation. 


40100 (DOE/ER/10720—20) Study of synthesis gas con- 
version over metal oxides. Progress report, August 1, 1985- 
January 31, 1986. Ekerdt, J.G. (Texas Univ., Austin (USA)). 
1986. Contract AS05-80ER10720. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013118. 

The objectives of the research are identification of the reac- 
tion intermediates present during CO hydrogenation over metal 
oxides, determination of the reaction mechanisms, and a description 
of the active site and how the metal cations and lattice oxygens 
participate in the CO hydrogenation reactions. Zirconium dioxide 
has been selected for study because it catalyzes the formation of 
branched hydrocarbons and alcohols and permits one to study the 
reaction chemistry at elevated and atmospehric pressures. It is also 
a single metal oxide system which permits one to identify the cata- 
lytic properties of the metal cation without interference from a 
second metal component. 9 refs., 6 figs., 1 tab. 


40101 (PNL-SA—13588) Modeling heat and mass trans- 
fer in catalytic wood gasification. Brown, M.D.; Robertus, 
R.J.; Baker, E.G.; Mudge, L.K. (Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1986. Contract AC06- 
76RL01830. 5p. (CONF-8606112—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86011611. 

From IASTED modelling and simulation conference; Van- 
couver, Canada (4 Jun 1986). 

Current research in the gasification of biomass materials in- 
cludes production of a methanol synthesis gas catalytically. Previ- 
ous experiments have indicated early deactivation of catalysts due 
primarily to carbon deposition. This study presents the results of ef- 
forts to model the heat and mass transfer within a spherical catalyst 
pellet using orthogonal collocation. Solutions are presented which 
predict temperature and concentration distributions and pellet effec- 
tiveness factors. These solutions are compared to a thermodynamic 
equilibrium model to predict regimes of carbon deposition and sub- 
sequent deactivation. Experimental data are presented which sup- 
port conclusions drawn above. 11 refs., 3 figs., 1 tab. 
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40102 (SERI/PR—231-2913) SERI biofuels program 
quarterly technical report: first quarter FY 1986. Bull, S.R.; 
Lowenstein, M.Z.; Terry, K.L.; Douglas, L.J. (Solar 
Energy Research Inst., Golden, CO (USA)). May 1986. 
Contract AC02-83CH10093. 120p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE86004457. 

This report is a summary of the work conducted during the 
first quarter of FY 1986 for the US Department of Energy (DOE) 
Biofuels and Municipal Waste Division (BMWTD) under the SERI 
Biofuels Program. This document reports on research in three 
major areas: Aquatic Species; Anaerobic Digestion; Biochemical 
Conversion. Information is presented for each of these areas on re- 
search activities and accomplishments, subprogram organization, 
and management and technology transfer activities. 


0903 Inorganic Hydrogen Compound Fuels 


REFER ALSO TO CITATION(S) 41173 


40103 (CONF-840622—, pp 777-791) Endergonic reduc- 
tion of No by water over solid-state catalysts using visible 
light. Lichtin, N.N.; Vijayakumar, K.M. (Boston Univ., 
MA). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Yields of NHg or air is contracted with bulk liquid water or 
water vapor over a number of metal oxides under illumination from 
xenon lamps have been measured under a range of conditions. Cata- 
lysts include CoO, CosOx, Cr2Os, a-Fe,Os, MoOs, Nd2Os, PbO, 
PreO11, TeO2, WOs, La-Fe-Oxide and La-Ti-Oxide. System varia- 
bles include period of reaction, short wavelength limit of light, tem- 
perature, flow-rate of gaseous reactant, weight of catalyst per unit 
volume of water, and concentration of initially added NHs. It is 
shown that, at or below 30°C in the presence of bulk liquid water, 
NHs is photo-catalytically decomposed in the reaction cell. At 40° 
or above, NHs is swept out of the cell rapidly so that decomposi- 
tion is negligible. Under the latter conditions over a-Fe,Os, /sub 
E/activaiion = kcal/mol. /sup E/activation = 4.6 kcal/mole over 
a-Fe,Qs in the absence of bulk water. Several oxides with hand-gap 
energies significantly smaller in magnitude than Eo (= -1.13 V) of 
the six-electron reduction of N2 by H2O to NHs are active cata- 
lysts. At least one step of the reaction must in these cases involve 
absorption of more than one photon per electron transferred. 


0904 Solid Waste And Wood Fuels 


40104 (DOE/CE/30784—H2) Electric power from bio- 
fuels: planned and existing projects in the US. Revision. (Me- 
ridian Corp., Falls Church, VA (USA)). Jan 1985. Contract 
ACO01-83CE30784. 91p. NTIS, PC A05/MF A01; 1; GPO 
Dep. File Number DE86010773. 

This paper summarizes current and planned use of biomass 
as a fuel to produce electricity in the United States. The specific 
biomass fuel types are woodwastes, agricultural residues and animal 
manure. The paper also summarizes the electric generating capacity 
represented by the use of municipal solid waste, landfill gas and 
sewage methane as energy feedstocks. Information was obtained for 
utilities, municipalities, small power production and cogeneration 
facilities which use biomass as a fuel to produce electricity. Find- 
ings that total biomass-fueled generating capacity, from 251 existing 
and planned facilities, represents 3660 megawatts. This includes 18 
electric utility projects representing 245 MW or about 7% of this 
total capacity. The study found that current utility use of biomass is 
typically on a relatively small scale - in a capacity range similar to 
cal quads qradbeilin ould haiieaden tellibien, Hr a: 5 to 5 
MW. The following figures represent the total amount of kilowatts 
by biomass fuel type: wood - 1,792,617 KW (107 facilities); agricul- 
tural residues - 375,150 KW (17 facilities); animal manure - 95,235 
KW (6 facilities); municipal solid waste - 1,261,060 KW (59 facili- 
ties); landfill gas - 118,340 KW (53 facilities); and sewage gas - 
17,554 KW (9 facilities). In addition, data for each fuel type is sum- 
marized by geographic region. Further, the paper sets forth various 
analyses of the research data. 


13 HYDRO ENERGY 
1306 Environmental Aspects 


40105 Energy and waste: A status report. Walter, D.K. 
(Department of Ener, cil Washington, DC). Waste Age; 17: 
No. 5, 97- 102(May 19 

This article, written by an official of the U.S. Department of 
Energy, reports on the state of waste-to-energy work. Energy from 
municipal waste (EMW) and landfill gas recovery (LFG) systems 
can be defined by using three "E’s”: Energy supply systems: EMW 
systems have the potential to provide as much as 3% of the nation’s 
annual energy use. If all of the MSW landfilled in the country each 
year were used productively, imports of oil could be reduced by 
one-third. Environmentally sound disposal systems: the U.S. EPA 
says an EMW combustion system is the environmentally preferred 
method of solid waste disposal. Economic systems: EMW systems 
in life cycle provide the cheapest means to manage MSW. The 
state of EMW, from the DOE's point of view, involves four areas: 
energy recovery, system construction, research programs, and insti- 
tutional issues. The article reviews Refuse-Derived Fuel (RDF) - 
dedicated boiler systems, landfill gas recovery systems, recycling 
and dioxin. 
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REFER ALSO TO CITATION(S) 41519, 41676, 41712 


40106 (DOE/BP—383) Effects of the operation of 
SD ee ee ee 
River system. Annual progress report FY 1984, Fraley, J 
(Montana Dept. of Fish, Wildlife and Parks, 

(USA). Fisheries Research and S, Projects Bureau; 
USDOE Bonneville Power Administration, Portland, OR. 
Div. of Fish and Wildlife). Feb 1985. Contract AI79- 
83BP39641. 85p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE8601 1960. 

This study assessed the effects of the operation of Hungry 
Horse Dam on the kokanee fishery in the Flathead River system. 
This report covers the 1983-84 field season concerning the effects 
of Hungry Horse operations on kokanee abundance and reproduc- 
tive success in the upper Flathead River system. This report also 
addresses the projected recovery of the main stem kokanee run 
under the flow regime recommended by the Department of Fish, 
Wildlife and Parks and implemented by the Bureau of Reclamation 
and Bonneville Power Administration in 1982. An estimated 58,775 
kokanee reached spawning grounds in the Flathead River System 
in 1983. The 1983 spawning run was composed of 92% age III + 
fish, as compared to an average of 80% from 1972-1983. A total of 
6883 kokanee redds were enumerated in the main stem Flathead 
River in 1983. A total of 2366 man-days of angling pressure was 
estimated during the 1983 kokanee lure fishery in the Flathead 
River system. Estimated numbers of fry emigrating from McDon- 
ald Creek, the Whitefish River and Brenneman’s Slough were 
13,100,000, 66,254 and 37,198, yielding egg to fry survival rates of 
76%, 10.4% and 19.2%. 


40107 (DOE/BP—571) Plans for implementing the Co- 
lumbia River Basin Fish and Wildlife Program in fiscal year 
1986. (USDOE Bonneville Power Administration, Portland, 
OR. Div. of Fish and Wildlife). May 1986. 292p. or FC 
A13/MF A011; 1; GPO Dep. File Number DE86013065. 

undies eeenenatettamiees, ye 
tect, and mitigate losses of those fish and wildlife which have been 
affected by the development, operation, and management of hydro- 
electric facilities in the Columbia River Basin. The implementation 
plan is organized to address the action items assigned to BPA in 
Section 1500 of the Council’s Fish and Wildlife Program (1984). 
These action items generally relate to one or more specific meas- 
ures in the Program. The following information is listed for each 
project: budget summary, projects, obligation plan, and work plan 
and milestones. 
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40108 (DOE/BP—663) Annual report on wildlife activi- 
ties, September 1985-April 1986. (USDOE Bonneville Power 
Administration, Portland, OR. Div. of Fish and Wildlife). 
Apr 1986. 32p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86012882. 

This annual report addresses the status of wildlife projects 
Bonneville Power Administration (BPA) has implemented from 
September 1985 to April 1986. This report provides a brief synop- 
sis, review, and discussion of wildlife activities BPA has undertak- 
en. BPA’s effort has gone towards implementing wildlife planning. 
This includes measure 1004 (b)(2), loss statements and measure 1004 
(b)(3), mitigation plans. Loss statements have been completed for 14 
facilities in the Basin with 4 additional ones to be completed short- 
ly. Mitigation plans have been completed for 5 hydroelectric facili- 
ties in Montana. The Northwest Power Planning Council is pres- 
ently considering two mitigation plans (Hungry Horse and Libby) 
for amendment into the Program. Currently, mitigation plans are 
being prepared for the 8 Federal hydroelectric facilities in the Wil- 
lamette River Basin in Oregon, Grand Coulee Dam in the state of 
Washington, and Palisades Dam on the Snake River in Idaho. 


40109 (DOE/BP/23578—1) Wildlife impact assessment 
Anderson Ranch, Black Canyon, and Boise Diversion 
Projects, Idaho. Final report. Martin, B.; Ablin-Stone, K. 
(idaho Dept. of Fish and Game, Boise (USA)). May 1986. 
Contract AI79-85BP23578. 223p. NTIS, PC A1l0/MF AO1; 
1; GPO Dep. File Number DE86012470. 

This report presents an analysis of impacts on wildlife and 
their habitats as a result of construction and operation of the US 
Bureau of Reclamation’s Anderson Ranch, Black Canyon, and 
Boise Diversion Projects in Idaho. The objectives were to: (1) de- 
termine the probable impacts of development and operation of the 
Anderson Ranch, Black Canyon, and Boise Diversion Projects to 
wildlife and their habitats; (2) determine the wildlife and habitat im- 
pacts directly attributable to hydroelectric development and oper- 
ation; (3) briefly identify the current major concerns for wildlife in 
the vicinities of the hydroelectric projects; and (4) provide for con- 
sultation and coordination with interested agencies, tribes, and 
other entities expressing interest in the project. 


40110 (DOE/BP/39641—2) Impacts of water level fluc- 
tuations on kokanee reproduction in Flathead Lake. Annual 
progress report, FY 1985. Beattie, W.; Clancey, P.; Decker- 
Hess, J.; Fraley, J. (Montana Dept. of Fish, Wildlife and 
Parks, ee bc Jul 1986. Contract AI79- 
83BP39641. 100p. NTIS, PC A05/MF A011; 1; GPO Dep. 
File Number DE86012912. 

This study has investigated the effects of the operation of 
Kerr Dam on the reproductive success of kokanee that spawn 
along the shores of Flathead Lake. We have estimated the spawn- 
ing escapement to the lakeshore, characterized spawning habitat, 
monitored egg and alevin survival in redds, and related survival to 
length of redd exposure due to lake drawdown. Groundwater dis- 
charge apparently attracts kokanee to spawning sites along the lake- 
shore and is responsible for prolonging egg survival in redds above 
minimum pool. We have quantified and described the effect of lake 
drawdown on groundwater flux in spawning areas. This report 
define optimal lakeshore spawning habitat and discusses egg and 
alevin survival both in and below the varial zone. 


40111 (DOE/BP/39830—1) Lower Flathead System 
Fisheries . Annual report 1985. Pajak, P.; Bradshaw, 
W.HL; DeSantos, J.M.; Darling, J.E. (Confederated Salish 
and Kootenai Tribes, ’Pablo, MT (USA)). 1986. Contract 
AI79-83BP39830. 245p. NTIS, PC All/MF A0O1; 1; GPO 
Dep. File Number DE86012861. 

Existing aquatic habitat in the lower Flathead River and its 
tributaries was assessed for its relationship to the present size, distri- 
bution, and maintenance of all salmonid species, northern pike, and 
largemouth bass populations. The objectives were to assess how 
and to what extent hydroelectric development and operation affects 
the quality and quantity of aquatic habitat in the lower Flathead 
River and its tributaries and life stages of existing trout, pike, and 
largemouth bass populations, evaluate the potential for increasing 
quality habitat, and thus game fish production, through mitigation, 
and develop an array of fisheries management options to mitigate 
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the impacts of present hydroelectric operations, demonstrating 
under each management option how fish populations would benefit 
and hydroelectric generation capabilities would be modified. 


14 SOLAR ENERGY 
1401 Resources And Availability 


REFER ALSO TO CITATION(S) 40123, 40124, 40125 


40112 (CONF-840622—, pp 621-624) Classification 
system and a computerized catalog for a solar library. Wil- 
liams, B. (Energy Center, Santa Cruz, CA). 1984. NTIS, PC 
A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The organization of a library of several thousand items of in- 
formation and the evolution of a system to manage this material 
with an Apple II+ microcomputer are discussed. A similar system 
would be appropriate for a business or research organization which 
manages books, articles or other informational material on the vari- 
ous topics within the architecture or renewable energy resources 
fields. 


40113 (CONF-840622—, pp 627-631) Impact of volcanic 
material from El Chichon on direct radiation in the Pacific 
Northwest. McDaniels, D.K.; Vignola, F. (Univ. of Oregon, 
Eugene). 1984. NTIS, PC A99/MF A0Ol1. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

One method of checking on the relative precision of solar ra- 
diation data is to compare the measured radiation on clear days 
with the corresponding value for the extraterrestrial radiation. By 
plotting the ratio of these two quantities systematic trends can be 
detected. This information is useful in looking for effects from the 
volcanic material ejected into the atmosphere by the eruption of El 
Chichon in Mexico. Utilizing high quality data measured at several 
of the sites from our 10-station solar radiation monitoring network, 
the authors have studied the behavior of the clear day solar noon 
direct and global data for the past 24 months, comparing these data 
with the corresponding information measured over several earlier 
years. It is found that the best way to study the increase in direct 
intensity due to the aerosol cloud of sulfuric acid droplets is to plot 
the ratio of the clear day solar noon direct values for 1982 and 1983 
to the corresponding values from earlier years prior to the eruption. 
In this way a maximum decrease in the clear day solar noon direct 
values of 18% was observed. A maximum decrease of (4 +/- 1)% 
for the clear day solar noon global radiation is found. The relation- 
ship of these numbers to daily totals is discussed. 


40114 (CONF-840622—, 
the dependence 
meters. Farrer, R.; Polka, R. (New Mexico Solar Energy In- 


633-637) Measurements of 
different types of pyrano- 


stitute, Las Cruces, . 1984. NTIS, PC A99/MF AOl1. 
File Number DE86010135. 

From Annual ing of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Measurements of the temperature dependence of the re- 
sponse of four different commercially available pyranometers (three 
of which have solid-state detectors) are discussed. These investiga- 
tions were made using an Eppley Precision Spectral Pyranometer 
(PSP) as a standard for comparison. The PSP is temperature-com- 
pensated to have a response within +/- 1% over the temperature 
range of -20°C to +40°C, and a temperature compensation curve is 
supplied with the instrument. In measurements over the range of 
0°C to 40°C, dependences of over 0.5% per degree 
Celsius have been observed in the less expensive instruments. These 
results are disturbing when one considers that typical summer and 
winter daytime temperatures can differ by 40°C or more. The mag- 
nitude of temperature dependent errors will be presented for the 
pyranometers studied, and methods for the correction of these tem- 
perature dependences will be described and discussed. 
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40115 (CONF-840622—, pp 639-644) Validation of an 
ic model estimating insolation on tilted surfaces. 
Stewart, R.; Perez, R. (State Univ. of New York, Albany). 
1984, NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The objective of this study was to validate the design of an 
anisotropic model developed by Perez et al. to estimate insolation 
on tilted surfaces. The model, which is based on a simple geometri- 
cal framework divides the sky hemisphere in three distinct regions. 
The relative radiances originating from these three regions are 
treated as statistical functions of variables describing the insolation 
conditions. These functions were developed from the analysis of ir- 
radiation data on sloping surfaces recorded in the SEMRTS station 
of Albany, NY. Tested against Albany hourly and on-minute data, 
the model was found to perform better than the classical isotropic 
model. The validity of the model is evaluated by performing tests 
against a set of data totally independent from the one used to estab- 
lish its statistical components. This new set of hourly data comes 
from the SEMRTS station at Trinity University, San Antonio, TX, 
and covers a period of three seasonally representative months. Ad- 
ditionally, new statistical model's parameters are developed, based 
on Trinity data, and are compared to the original Albany param- 
eters. The effects of climate, sun path and orientation of the record- 
ing instruments on the parameters developed in the two stations are 


(CONF-840622—, pp 645-650) Real time compari- 
son of models estimating irradiation on sloping surfaces. 
Perez, R.; Stewart, R. (State Univ. of New York, Albany). 
1984. NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

One-minute insolation data recorded in Albany, New York, 
and covering a period of three seasonally representative months, 
are used in order to compare the performance of three models esti- 
mating diffuse radiation impinging on non-horizontal surfaces. 
These are the Klucher anisotropic model, the Hay model, and the 
Perez model. The one-minute data consist of records of global radi- 
ation on the horizontal and seven sloping surfaces, and records of 
direct radiation. The objective of this study is to make use of their 
quasi instantaneous character in order to analyze the models on a 
real time basis as well as on a statistical basis. Additionally, the use 
of one-minute global and direct radiation measurements provide a 
precise delineation of the sky conditions at a given instant and 
therefore allow a comparison of the behavior of each model under 
several typical meteorological conditions. 


40117 (CONF-840622—, pp 651-655) Transformation of 
direct solar radiation to tilted surfaces. Vignola, F.; McDan- 
iels, D.K. (Univ. of Oregon, Eugene). 1984. NTIS, PC 
A99/MF AO01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The transformation of the daily direct component to various 
tilted surfaces has been studied. The standard method of transform- 
ing between tilted surfaces is compared to an improved method 
which weights the usual cosine term with an air mass factor de- 
rived from a clear day direct model. This weighting procedure is 
shown to give results which represent a substantial improvement 
over those obtained with the standard method. 


(CONF-840622—, pp 899-915) Evaluating the 
solar resource: problems resulting from temporal, and 
angular variations. Hay, J.E.; Hanson, K.J. (Univ. of British 
Columbia, Vancouver). 1984. NTIS, PC A99/MF A01. File 
Number DE86010135. 

From Annual ing of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Accurate assessment of the availability of solar energy at the 
Earth's surface is hampered by difficulties associated with the varia- 
bility of solar radiation in space and time and with the angular posi- 
tion in the sky hemisphere. This paper assesses each of these prob- 
lem areas by highlighting the difficulties and the attempts to offset 
them. Major emphasis is placed on extrapolation and interpolation 
procedures, the sensitivity of inclined surfaces to variations in the 
solar input, numerical models for calculating the irradiance of in- 


14 SOLAR ENERGY 
1401 Resources And Availability 


clined surfaces and the time scales for which these computations 
are valid. Finally, the reader is urged to consider the significance of 
these difficulties in light of both radiation measurement errors and 
the sensitivity of the application to imprecise determinations of the 
radiation environment. 


40119 (CONF-840622—, pp 917-919) Spectral solar radi- 
ation - new data. Hulstrom, R.L. (Solar Energy Research 
Institute, Golden, CO). 1984. NTIS, PC A99 AOl1. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Several areas of solar research require an accurate knowl- 
edge (data) of the spectral content of solar radiation at the earth's 
surface for various atmospheric conditions, times during the day 
(air masses), geographic locations, and for the various seasons 
(monthly). Areas of solar research include photovoltaics, biomass, 
materials studies, and solar simulation. As one of its major research 
thrusts, the Renewable Resource Assessment and Instrumentation 
Branch (RRAIB) of the Solar Energy Research Institute (SERI, 
Golden, CO) has been developing improved analytical models, in- 
strumentation, and data sets to meet the various needs for such by 
the previously mentioned areas of solar energy conversion research. 
This paper presents a brief summary of selected results of such re- 
search. References are given for detailed descriptions of the various 
individual areas of effort/research and new spectral solar radiation 
data sets. 


40120 (CONF-840622—, pp 929-933) Analysis of minute 
by minute insolation data and its structural implications. 
Stewart, R.; Spencer, D. (State Univ. of New York, 
Albany). 1984. NTIS. PC A99/MF AOl. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The analysis of minute by minute insolation provides some 
insight into the magnitude and frequency of impulses created by 
short-term changes in the insolations. Data of this nature should aid 
in the development of less costly solar products by eliminating the 
need for overengineering. Further analysis will provide the rela- 
tionship between the short-term changes and specific cloud condi- 


(NBSIR—86-3378) ae and analytical in- 
vestigation of solar radiant flux distribution on interior sur- 
faces of a sunspace. Liu, S.T. (National Bureau of Standards, 
Washington, DC (USA). Center for Buildin ae echnology). 
Jun 1986. Contract AI01-86CE32001. 24p S, PC A02/ 
MF AO1; 1; GPO Dep. File Number DELGO13089. 

The short wave solar radiant flux distribution inside a sun- 
space model with a large south opening was studied experimentally 
under clear sky conditions. Miniature photovoltaic pyranometer 
sensors responsive to short wave radiation were mounted at various 
locations on the interior surfaces of the enclosure. It was found that 
solar flux distribution on an interior surface not in direct sunlight 
varies approximately in a linear fashion from the south opening, so 
that a limited number of sensors are adequate for the determination 
of the flux distribution in an enclosure. A highly reflective floor or 
wall surface not under direct irradiation from the sun tends to dis- 
tribute the incoming solar flux evenly over all indirectly irradiated 
interior surfaces having the same solar reflectivity. The flux values 
vary only as a function of the distance from the solar opening. The 
multiple reflected solar flux within the enclosure increases the 
amount of solar energy falling on an area under direct sunlight to a 
value significantly greater than would be measured outside of the 
enclosure. An NBS developed solar flux distribution program was 
tested against the experimental results and was found to give good 
agreement. The computer program can be used as a design tool for 
the evaluation of thermal storage location and solar physical prop- 
erties of floor and walls in a passive solar structure. 
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(NP—6752338) Results of radiation measurements 


the Hamburg 

(1984). (Deutscher Wetterdienst, Hambur, —. ¢ (Germany, 
F.R.). Meteorologisches Observatorium). 1985. 192p. (a 
German). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE86752338. 

This 9th volume of ‘Results of radiation measurements in the 
Federal Republic of Germany and of special measuring series at the 

Meteorological Observatory’ contains the data for the 

year 1984. Included are now the global radiation data from Con- 
stance station, its restriction of horizon having been taken into ac- 
count by appropriate correction measures. The Constance data for 
the preceding years since the beginning of measurements in Octo- 
ber 1977 will be published i in a special volume together with earlier 
data series from other stations. (orig./BWI). 


1404 Environmental, Legal, And Institutional Aspects 


40123 (CONF-840622—, pp 461-466) Zoning for solar 
access: case study - Santa Fe, New Mexico. Stang, D. (His- 
toric Library Plaza, Omaha, NE). 1984. NTIS, PC A99/MF 
A01. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
& Anse, © oe USA (5 Jun 1984). 

- providing protection against the shading 
sume Gams aaa is one of the most crucial issues in- 
volved in the widespread implementation of solar energy use. Solar 
access involves two areas of concern: (1) TECHNICAL -- siting 
collecting surfaces and surrounding structures and vegetation so 
that collecting surfaces can receive the maximum amount of inci- 
dent solar energy; and (2) LEGAL - providing the necessary legal 
protection (through restrictive covenants, subdivision regulations, 
easements, zoning regulations, etc.) to establish a legal right in the 
solar owner to receive incident sunlight and to make provisions to 
ensure that the right will continue into the future. This paper will 
focus primarily on solar access zoning regulations devel- 
oped for the City of Santa Fe, New Mexico. 


40124 (CONF-840622—, pp 595-599) Solar access pro- 
tection strategies: a of strategy characteristics. 
Turner, D.A. (City of San Diego Planning Dept., CA). 


1984. NTIS, PC A99/MF AOl1. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ea a apt (5 Jun 1984). 
agencies and private developers wishing to pro- 
inact EUIEEas or ae meee aeeee ee ene 
with a bewildering array of alternative strategies, each with its own 
unique characteristics are desirable; others are not, depending upon 
the application. In this paper the author briefly describes a number 
of solar access protection strategies. Each strategy is then placed in 
a matrix containing possible characteristics and evaluated for the 
presence of each characteristic. By choosing desired characteristics, 
readers can identify the best strategies for a given application. 


40125 (CONF-840622—, pp 601-606) Protection of day- 
light access: a new technique. Brown, J.P. (keniston & 
Mosher Architects, San Dice CA). 1984. NTIS, PC A99/ 
MF AO1. File Number D 10135. 
From Annual meeting of the American Solar Energy Socie- 
* A CA, USA (5 Jun 1984). 
The Planning Department for the City of San Diego has re- 
viewed available solar access strategies (1) for residential and com- 
mercial buildings and solar system types in preparation for staged 
adoption. Since daylighting has the highest potential for energy 
savings for commercial buildings, this technique will be submitted 
as a method to evaluate performance of daylight access for nonresi- 
dential buildings. Included are recently developed Daylight Access 
Graphs for roofs and windows which show relative annual contri- 
bution to illumination for segments of the sky, and two levels of 
potential solar access evaluation. 


40126 (CONF-840622—, pp 611-614) Solar subsidies - 
what do they mean?. Baer, S. t meworks Corp., Albuquer- 
NM). 1984. NTIS, PC A99/MF AO1. ‘ile Number 
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From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The factors involved in providing solar subsidies are re- 
viewed. The point of the subsidies for solar energy has been to cor- 
rect an imbalance, to prevent people from squandering fossil fuels 
by bribing them to use solar equipment. Since it is impossible to 
bribe enough people to use solar energy, the only possible way to 
accomplish this is to raise the price of competing fossil fuels by 
eliminating subsidies to these fuels or ceasing to allow businesses to 
write them off as an expense. 


40127 (CONF-840622—, pp 615-619) Update on federal 
tax legislation impacting renewable energy. Macaleer, B.; 
Thomas, R.; Wilson, D. (Meridian Corp., Falls Church, 
VA). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

During the past year, over 25 bills have been introduced on 
Congress which impact reasonable energy tax credits. Each House 
has delayed action until all renewable energy tax-related bills can 
be reviewed in parallel. The House of Representatives has not in- 
cluded an extension of renewable energy tax credits in its omnibus 
tax package. The Senate, however, is considering an extension to 
1988. A joint conference committee is likely to be formed to re- 
solve the many differences between House and Senate tax propos- 
als. This paper reviews current tax incentives applicable to renew- 
able energy and provides an update on recent legislative initiatives. 


40128 (CONF-840622—, pp 687-697) Social, political 
and economic aspects of the global transition to the solar age. 
Henderson, H. 1984. NTIS, PC A99/MF AO1. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Some socio-economic and political aspects of the transition 
to the solar age are discussed. The transition of industry from their 
non-renewable resource base as they shifted toward a new base of 
renewable resources is described. The inevitability of a transition 
from traditional to new and renewable energy sources is now rec- 
ognized as a fact and mankind has to respond collectively to the 
challenge that this transition presents to both developing and devel- 
oped countries. 
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REFER ALSO TO CITATION(S) 40033, 40085, 40089, 40098, 40099, 40105, 
40256, 41669 


40129 (CONF-840622—, pp 321-324) Photovoltaics in- 
dustrialization in the world market. Ferber, R.R.; Watts, 
R.L. (California Institute of Technology, Pasadena). 1984. 
NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Photovoltaic power for terrestrial applications is poised for 
the rapid growth that can make it a major factor in the world 
energy supply in the year 2000 and beyond. Today’s commercial 
flat plate and concentrator photovoltaic power modules are based 
on crystalline silicon cell technology, with several thin film cell 
technologies now making good progress in the laboratory. One of 
these thin film technologies, amorphous silicon, has already made 
major inroads into consumer products markets (calculators, watch- 
es, etc.), with Japan having produced more than 3 MW of such 
products in 1983. The bulk power applications using thin film tech- 
nologies, however, must await higher cell efficiencies, stable cell 
development, module development, and long term performance 
verification. The world market for photovoltaic product is forecast- 
ed. 


40130 (CONF-840622—, pp 331-336) Alternative tech- 
nologies: research and development by CEER in Puerto Rico. 
Bonnet, J.A. Jr.; Pytlinski, J.T. (Univ. of Puerto Rico, San 
Juan). 1984. NTIS, PC A99/MF A0Ol. File Number 
DE86010135. 
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From Annual meeting of the American Solar Energy Socie- 
ty; Anges * a (5 Jun 1984). 
development of alternative energy technol- 
ogies in on Rio | is described. Completed and ongoing activities 
of the Center for Energy and Environment Research (CEER) of 
the University of Puerto Rico are discussed. Projects on biomass, 
solar thermal energy conversion, ocean thermal energy conversion, 
energy and technology assessment, marine and terrestrial ecology, 
and energy outreach are presented. Funding for this work comes 
from the Federal and Commonwealth governments, industry, foun- 
dations and international organizations. CEER’s activities empha- 
size the needs of Puerto Rico.and the Caribbean. 


40131 (CONF-840622—, pp es Advanced photo- 
voltaic measurements. Kazmerski, L, L. (Solar Energy Re- 
search Institute, Golden, CO). 1984. NTIS, PC A99/MF 
AO01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A survey of measurement techniques for advanced photovol- 
taic cell technologies is presented. Characterization methods are 
discussed covering four areas: (1) Cell Performance; (2) Electro- 
Optical Measurements; (3) Materials Characterization; and (4) Sur- 
face and interface Analysis. Examples are given for current solar 
cell research and development in both polycrystalline and single 
crystal technologies. 


40132 (CONF-840622—, pp 493-498) Photovoltaic per- 
formance measurement: and problems. Runkle, L.D.; 
Ross, R.G. Jr. (California Institute of Technology, Pasade- 
na). 1984. NTIS, PC A99/MF AOi. Fiie Number 

DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA e% Jun 1984). 

The function of solar cells, modules and arrays is to produce 
useful electrical energy. Because photovoltaic conversion efficiency 
is used to discriminate between competitive photovoltaic technol- 
ogies as well as between alternate means of producing electrical 
energy, it is important that the means used to measure the perform- 
ance of these devices be understood. This paper traces the evolu- 
tion of photovoltaic performance measurement from its early appli- 
cation in space arrays to its present status in terrestrial applications. 
Although the discussion is generally addressed to the problem of 
measuring the power of flat plate modules and arrays, the technolo- 
gy of measuring the characteristics of cells provides the basis for 
much of the discussion. The problem of developing voluntary con- 
sensus performance measurement standards is also discussed and 
suggestions for enhancing their development are offered. 


40133 (CONF-840622—, pp 499-501) Solar cell array 
testing apparatus. Fairchild, C.E. (Oregon State Univ. Cor- 
vallis). 1984. NTIS, PC A99/MF AOI. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

An indoor solar cell array testing apparatus using a high 
power carbon arc light source as a solar simulator has been con- 
ee ee te ee 
larex model HE60JG solar cell modules. Preliminary data indicate 
that this relatively inexpensive apparatus will be a useful tool for 
evaluation of the performance of solar cells and solar cell arrays. 


40134 (CONF-840622—, pp 503-506) Development of a 
simple field technique for optimizing photovoltaic arrays in 

installations. Banta, L.E.; Heller, M. (Georgia In- 
stitute of Technology, Atlanta). 1984. NTIS, PC A99/MF 
A01. File Number DE86010135. 

From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Relative placement of photovoltaic (PV) modules within an 
array affects the overall array efficiency. In research settings, 
module placement is optimized by use of special equipment. A 
curve tracer is used to determine maximum power current and volt- 
age for each module while a computer program sorts the modules 
into matched strings. As PV systems become more common in resi- 
dential applications, the installation will be performed by contrac- 
tors unable to afford the expensive and delicate equipment. This 
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paper details a simple and inexpensive technique for optimizing PV 
arrays in a field environment. The mathematical model forming the 
basis for this technique is presented. A field procedure using a 
simple test device and a programmable hand-held calculator is out- 
lined. In addition, avenues for further research in this area are sug- 
gested. 


40135 (CONF-840622—, pp 507-510) oye of flat- 
plate photovoltaics . Callaghan, W.T. (California 
Institute of Technology, Pasadena). 1984. NTIS, PC A99/ 
MF A0O1. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
+ A CA, USA (5 Jun 1984). 

The Flat-Plate Solar Array Project (FSA) is sponsored by 
the US Department of Energy (DOE) and is managed by the Jet 
Propulsion Laboratory (JPL), California Institute of Technology. 
Progress in the technology development of terrestrial flat-plate 
photovoltaic (PV) modules and information transfer to industry are 
reviewed over the 10 years of the National PV Program. FSA has 
been responsible for the development of flat-plate PV modules 
since the inception of the Program. Recent activities in FSA are 
also reviewed, with emphasis on tracking flat-plate PV designs for 
multimegawatt electric utility usage. 


40136 ee pp 511-515) Thin film photovol- 
taic future application potential. Ferber, R.R. 
(California Institute of Technology, Pasadena). 1984. NTIS, 
PC A99/MF AO1. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Crystalline-silicon photovoltaic technology has existed for 
nearly 30 years, but only in the last 10 years has an effort been 
made through a focused Federal R & D program to develop low- 
cost technology for terrestrial applications. As a part of the low R 
& D effort, a variety of thin-film solar cell options are under inten- 
sive development. Thin-film technologies have a particular allure 
due to their potential for low manufacturing cost through minimal 
use of expensive semiconductor material and their adaptability to 
automated manufacture. Multijunction thin-film technologies also 
have the potential for high modules conversion efficiency. The 
thin-film technologies being researched, the organizations guiding 
the research and the application potential are discussed. 


40137 (CONF-840622—, pp ee ae pho- 
tovoltaic cell-substrate bonding system and 
design. Schwinkendorf, W.E. (BDM Corp., ine one 
. 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

This paper presents applicable materials and techniques for 
bonding silicon PV cells to aluminum alloy heat sinks used in high 
concentration PV collector systems. One class of inexpensive and 
easily applied bonding material is ceramic or metal particle-filled 
adhesives. These particles enhance adhesive thermal-conductivity. 
Presented are electrical, thermal, and environmental test results of 
silicone, epoxy, and acrylic adhesives in combinations with ceramic 
or metal particle fillers. Receiver section designs were developed 
for high concentration levels based on these test results. 


40138 (CONF-840622—, pp 793-796) Fluorescence sensi- 
tization and in a 


quenching chlorophyll model 
system. Seely, G.R.; Senthilathtpan, V. (Charles F. kettering 
Research Lab., Yellow Springs, FORD. 1984. NTIS, PC A99/ 
MF A0O1. File ‘Number DE86010135. 
From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The success of photosynthesis as an energy-conversion proc- 
ess is largely owing to the manner in which the light-gathering and 
reaction center pigments are arranged within the thylakoid mem- 
brane. A particularly important condition in the construction of 
model systems based on these pigments is the need to avoid 
quenching of fluorescence until useful electron transfer takes place. 
In the model system under investigation, concentration quenching 
of chlorophyll is prevented by embedding the pigment molecules, 
along with certain amphiphiles, in the viscous hydrocarbon surface 
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layer of swollen particles of polyethylene. Triplet state photoreacti- 

vity of chlorophyll on these particles can readily be demonstrated. 

Quinones such as Vitamin K; do not quench the fluorescence of 
chlorophyll even when incorporated at high concentration in the 
particles. Bus specially made amphiphiles, containing an amide 
group to ligate the Mg of chlorophyll, and a reducible group such 
as quinone, quench the fluorescence ven at modest concentrations. 
The photochemistry of these systems is under investigation. 


ee per gen ys pp 817-824) Dendritic web pho- 
performance. Rose, C.M. (Advanced 
me Div., Pittsburgh, PA). 1984. NTIS, PC 
ae A0O1. File Number DE86010135. 
From Annual 
; Anaheim, CA, USA (5 Jun 1984 

* se Ww i use Blontric Corporation installed and 
placed into operation a Pre-Pilot photovoltaic Module Fabrication 
Facility. The primary unique features of the Westinghouse modules 
produced in this facility are described. A description of the design 
features of the dendritic web photovoltaic modules intended to 
achieve long life and low degradation performance is presented. 
The design goal of the modules is a 20 year life with less than 5% 
performance degradation. A sufficient number of dendritic web 
photovoltaic modules have been built to allow an initial evaluation 
of routine performance levels and endurance characteristics of the 
design. Most of the data are related to accelerated endurance tests 
performed by the Jet Propulsion Laboratory to simulate 20 year life 
In addition to these tests, actual operational data generat- 
ed over a two year period by Pacific Gas and Electric Corporation 
indicates an as-yet unmeasurable amount of degradation. Based on 
these tests, it is concluded that dendritic web modules can achieve 
the endurance lifetime and degradation goals when operated under 

typical anticipated environmental conditions. 


of the American Solar Energy Socie- 


40140 (CONF-840622—, pp 825-830) EFG photovoltaic 
modules: construction and field experience. Tornstrom, E. 
(Mobil Solar Energy Corp., Waltham, MA). 1984. NTIS, 
PC A99/MF AO1. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA GJ i ate 1984). 

Mobil Solar has manufacturing photovoltaic modules 
since 1978 and has had field installations since 1980. Module manu- 
facturing methods and techniques have improved from a double 
glass silicone potting encapsulation to an EVA foil barrier lamina- 
tion. Cell interconnection has progressed from an expanded copper 
mesh to a redundant copper tab system. External modules connec- 
tions have advanced from simple insulated flat copper strips exist- 
ing from the module sides to completely encapsulated power buses 
terminating at a multi-purpose weatherproof junction box. Mobil 
Solar has introduced the first large area module with high voltage 
capabilities for residences and intermediate load centers. Over the 
past 3 years, module areas have increased from 3 ft? to over 23 ft? 
Field experiences range throughout the world with a variety of ap- 
plications. Early results have been excellent. Problem areas have 
been easy to identify and correct. The use of annealed glass, im- 
properly insulated exposed wiring, and shipping damage have ac- 
counted for the vast majority of problems in the field. Modules em- 
ploying improvements in these areas have not shown any detectable 
field degradation. 


40141 (CONF-840622—, pp —— Second generation 
point focused concentrators: the next step. Hein, R.E. 
(Martin Marietta Denver Aerospace, CO). 1984. NTIS, PC 
A99/MF A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Around 1975 the concept of multiple sun concentrators was 
starting to become more than a fantasy. In the fall of 1978, 10K We 
of point focused concentrators were installed at Sandia National 
Laboratories, Albuquerque, New Mexico. These were considered 
by most as experimental. They had a 2-1/4 in. diameter silicon solar 
cell which was illuminated to 33 suns using an acrylic Fresnel lens 
which was approximately 1 ft square. Next came the improved 
second generation design. It utilized single crystal silicon float zone 
cells with a textured surface. Concentration had gone from 33 suns 
to 110-125 suns, and the Fresnel lens was less than 8 in. square. The 
cell had been reduced from a 2-1/4 in. diameter to approximately a 
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1 in. square. Cell efficiencies have gone from less than 10% to 
greater than 17% in the newest second generation designs. Before 
the second generation can be fully commercialized, work has al- 
ready begun on a third generation using 400-600 sun concentration 
levels. It is expected these will be seen in module prototype forms 
by mid 1984. 


40142 (CONF-840622—, pp 837-845) Second-generation 
linear fresnel lens concentrating photovoltaic collectors. 
O'Neill, M.J.; McDanal, A.J.; Waller, R.A. (E-Systems, 
Inc., Dallas, TX). 1984. NTIS, PC A99/MF AOl. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

From 1977 through 1979, E-Systems developed a first-gen- 
eration linear Fresnel lens concentrating photovoltaic collector 
system. This system is exemplified by the 27 kw (electric)/140 kw 
(thermal) Dallas-Fort Worth Airport photovoltaic/photothermal 
system. Although this first-generation system is operating at excel- 
lent electrical and thermal efficiency levels, its performance and 
cost-effectiveness are far from optimal. From 1980 through 1983, a 
second-generation linear Fresnel lens concentrating photovoltaic 
collector system, which offers significantly higher performance at 
substantially reduced cost was developed. The second-generation 
Fresnel photovoltaic concentrator system employs a new collector 
module design and a new array configuration. The new collector 
module design allows for either active (forced convection of liquid) 
cooling or passive (natural convection of air) cooling of the photo- 
voltaic receiver, depending upon application requirements. The 
new array configuration minimizes expensive field labor by fully as- 
sembling the array in the factory. The second-generation collector 
modules is described, the array configuration and operation dis- 
cussed, and the performance of both the actively and passively 
cooled modules is provided. 


40143 (CONF-840622—, pp 847-854) Limits of photovol- 
taic conversion efficiency: a review. Stone, J.L. (Solar 
Energy Research Institute, Golden, CO). 1984. NTIS, PC 
A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

If photovoltaics is to gain widespread acceptance and 
become a viable part of the energy mix for this country, its cost- 
performance characteristics must be improved beyond where they 
are today. In particular, this translates into lower cost, higher effi- 
ciency, and longer life expectancy. Depending on the energy cost 
target, windows of opportunity exist which define the performance 
requirements. The value of efficiency as related to making photo- 
voltaics competitive with conventional electricity generating op- 
tions is examined and the theoretical limits imposed on photovoltaic 
devices is reviewed. Several approaches are examined which have 
potential for greater than 30% conversion efficiency and the cur- 
rent status of this development is reviewed. 


40144 (CONF-840622—, pp 855-860) Opportunities for 
high efficiency amorphous silicon thin film solar cells. 
Madan, A. (Chevron Research Co., Richmond, CA). 1984. 
NTIS, PC A99/MF A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Amorphous silicon based alloys have attracted a consider- 
able amount of interest in the past few years because of their poten- 
tial as inexpensive solar cells. The highest conversion efficiency so 
far reported exceeds 10%. However, some recent economic studies 
suggest that for a viable photovoltaic market, thin film solar cells 
would have to attain still higher conversion efficiencies. Some of 
the basic properties of amorphous silicon based alloys are reviewed 
and the multijunction stack arrays which =— a route toward 
the attainment of higher efficiencies are 


40145 (CONF-840622—, pp 921-928) Annual perform- 
independently connected 


ance analysis of series and AlGaAs/ 
silicon stacked cells. King, D.L.; re R.B. (Sandia Na- 
tional Labs., Alb uerque, NM). 1984. . NTIS, PC A99/MF 
AO1. File Number E86010135. 
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ty; Anaheim, CA, USA (5 Jun 1984). 

An analytical capability for calculating the annual perform- 
ance of stacked, multijunction, multibandgap solar cells has been 
developed. Daily, site dependent variations in atmospheric air mass, 
turbidity and precipitable water were included in the model. The 
optimum bandgap combination for a two cell stack was ~ 1.75 eV 
for the top cell and ~ 1.1 eV for the bottom. An AlGaAs cell on a 
Si cell could provide this combination. This bandgap combination 
was optimum for both series and independently connected cells, 
and was also reasonably independent of the site evaluated. By using 
this combination, the annual penalty for series connecting the cells 
was less than 2% for typical Albuquerque atmospheric conditions. 
For ideal cell performance assumptions, the calculated annual effi- 
ciency at 200 suns illumination was approximately 41%. Using 
measured spectral response and cell transmittance data, representa- 
tive of current cell technology, resulted in a calculated annual effi- 
ciency at 200 suns of approximately 25%. 


40146 (DOE/ER/60381—1) a of H2O and ni- 
trogen stress on trees. First annual progress report. Gates, 
D.M. (Michigan Univ., Ann hduer or (SAD) [1986]. Contract 
FG02-85ER60381. 6p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE8601 1490. 

Seedlings of sugar maple were grown in a greenhouse in 
“full” sun (500 to 1000 umol quanta m-2 s-1) and shade (50 to 200 
umol m-2 s-1). A subset of sun and shade plants were taken for 
measurement of dry weight and biomass distribution. These data 
were analyzed for differences in the effect of shade on biomass and 
to provide baseline data for the effect of nitrogen treatments. 2 tabs. 


40147 (DOE/NBM—6012364) Use of low energy ion im- 
plants in high efficiency crystalline silicon solar cells. Final 
report. Fonash, S.J.; Singh, R.; Mu, X.C. (Pennsylvania 
State Univ., University Park (USA)). [1986]. Contract NAS- 
7-100-957126. 60p. NTIS, PC A04/MF AO1. File Number 
DE86012364. 

This program explored the use of low energy hydrogen ion 
implants in the fabrication of high efficiency crystalline silicon solar 
cells. The work established that low energy hydrogen ion implants 
can result in hydrogen - caused effects in all three regions of a solar 
cell; viz, emitter, space charge region, and base. In web, Cz, and Fz 
material low energy hydrogen ion implantation can reduce surface 
recombination velocity. In web, Cz, and Fz material hydrogen im- 
plants were found to passivate space charge region recombination 
centers. In web cells, hydrogen implants were found also to passi- 
vate the base region. However, similar improvement was not seen 
for the base region of Cz or Fz cells. In the case of web material, 
hydrogen is believed to be able to diffuse into the base region 
where it can passivate structural defects present in web in the base. 


Loree er igre Alternative module configura- 

advanced solar arrays on low orbit and extended 
lifetime missions (AMOC 1). Final Gringel, D.; 
Koch, J.; Schmitz, W. (Allgemeine Elektricitaets-Gesell- 
schaft AEG Telefunken, Wedel (Germany, F.R.)). Jan 1985. 
166p. NTIS, PC A08/MF AO1. 

The applicability and power improvement of the p-grid solar 

cell for low Earth orbit missions were assessed. The power im- 
provement predicted analytically is confirmed by electrical per- 
formance measurements. Two measurement methods were used: 
separate illimination of front and rear; and simultaneous illumina- 
tion of front and rear. Bifacial cells were bonded onto window type 
and continuous type substrates for electrical performance determi- 
nation. Test samples composed of different substrate materials cov- 
ered with solar cells or glass dummies were tested with respect to 
the expected thermal environment and mechanical behavior. Three 
favorable substrate designs were selected for a thermal cycling test: 
glass or carbon fiber reinforced Kapton modules, and treated glass 
cloth module. Electric performance increase is 10% to 15% after 
15,000 cycles at plus or minus 100 C, compared to standard BSFR 
cells. 
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40149 (PB—86-194750/XAB) Anaerobic digestion: prin- 
ciples and practices for biogas systems. World Bank technical 
paper. Gunnerson, C.G.; Stuckey, D.C. (International Bank 
for Reconstruction and Development, Washington, DC 
(USA)). 1986. 173p. NTIS MF A0Ol. 

The report is part of a joint global research, development, 
and demonstration effort of the United Nations Development Pro- 
gramme and the World Bank. It explores the history, technology, 
and applications of anaerobic digestion, the biological process by 
which organic materials are degraded in the absence of oxygen to 
produce a combustible gas, methane (CHi), and carbon dioxide 
(CO2). The process occurs naturally in wet, decaying organic 
matter (biomass) found in swamps, bottom muds of streams, and 
garbage dumps. Since about 1900, it has been used in engineered 
systems for treatment and stabilization of municipal or industrial 
sludges. Starting around 1920, systems have been operated so as to 
capture the biogas, identical to marsh gas which contains about 55- 
75 percent methane, as an energy source. In addition to producing 
a fuel substitute, benefits of digestion include reduction or elimina- 
tion of pathogens in human and animal wastes and production of a 
stable, generally environmentally acceptable slurry or sludge that 
can be used as a fertilizer and soil conditioner. 


ing the reaction systems. Fish, J.D.; Hawn, D.C. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 7p. (CONF-860810—4). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86010998. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

The objective of the Closed Loop Efficiency Analysis 
(CLEA) Project at Sandia National Laboratories is to develop the 
data base, the calculational tools, and the operational experience 
necessary for the design of cost-effective energy transport systems 
based on reversible chemical reactions. A series of experiments and 
analyses have been carried out to explore the effects of catalyst se- 
lection, starting composition, reactor temperature, system pressure, 
and water recycle on the operation and the efficiency of an energy 
transport system based on the reversible carbon dioxide reforming 
of methane. Both the experiments in the CLEA laboratory facility 
and the analyses indicate that the carbon dioxide/methane thermo- 
chemical energy transport system can be operated in a stable, 
closed-loop mode and that the system can be started up and shut 
down, as it must be daily in a solar applications, without triggering 
either catastrophic instabilities or carbon deposition. 11 refs., 8 figs., 
3 tabs. 


40151 (SAND—86-0058/1) Photovoltaic concentrator 
technology project, fourteenth project integration meeting, 
June 10-11, 1986. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1986. Contract AC04-76DP00789. 263p. 
(CONF-8606123-—Pt.1-Summs.). NTIS, PC A12/MF AOI; 
1; GPO Dep. File Number DE86012051. 

From 14. concentrator photovoltaic integration; Albuquer- 
que, NM, USA (10 Jun 1986). 

The meeting reported on covered research on photovoltaic 
concentrators and their components, including concentrator cells, 
cell assemblies, Fresnel lenses and concentrator modules, tracking 
structures and control systems, and complete concentrator arrays. 
This report contains abstracts of presentations made at the meeting 
and status summaries for current research contracts. 


40152 (SERI/STR—211-2949) Investigations of the ori- 
induced 


gins of metastable light- changes in hydrogenated 
amorphous silicon. Annual report, 1 January 1985-31 January 
1986. Cohen, J.D. (Oregon Univ., Eugene (USA). Dept. of 
Physics). May 1986. Contract AC02-83CH10093. 43p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86010707. 

This report contains results of a study on the light-induced 
instability problem in hydrogenated amorphous silicon using junc- 
tion capacitance techniques; i.e., capacitance-temperature mesure- 
ments and drive-level capacitance profiling. These were used to ex- 
amine specific changes in the density and occupation of gap states 
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for undoped a-Si:H samples after light saturation and for a series of 
partial-anneal “states” that culminate in the original dark annealed 
state (state A). The data are used to deduce the energy distribution 
of metastable gap states and to estimate separately the changes in 
occupied and unoccupied gap states near midgap. Changes in the 
metastable occupied and unoccupied defects are neither equal nor 

ional. The data are consistent with ESR studies suggesting 
that the metastable spin increase is independent of the impurity con- 
tent but may be correlated with film strain. The deduced increase 
in the spinless Ds~ levels appears to be correlated with the impurity 
content of our samples. The metastable defect distribution near 
midgap in several cases had a different energy distribution than the 
stable deep state (dangling bond) distribution. In state A, a photo- 
CVD-grown, a-Si:H sample had a defect density well within the 
range observed for glow-discharge samples. 


40153 (SERI/STR—211-2951) Stable, high-efficiency, 
CulnSe.-based polycrystalline thin-film tandem solar cells. 
Semiannual subcontract report, 16 March 1985-15 September 
1985. Birkmire, R.W.; Phillips, J.E.; Meakin, J.D. (Delaware 
Univ., Newark (USA). Inst. of Energy Conversion). May 
1986. Contract AC02-83CH10093. 116p. NTIS, PC A06/ 
MF AOI; 1; GPO Dep. File Number DE86010705. 

The major obstacle to developing a high-efficiency CdTe/ 
CdS cell has been the lack of reproducibility. A number of process 
modifications have been made to overcome this. Some progress was 
made with a cell in which the CdTe is deposited onto a transparent 
ohmic contact; however, difficulties continued to be encountered in 
controlling the CdTe conductivity. Effort has been redirected to a 
cell in which the CdTe is deposited onto the CdS, leaving an ex- 
posed CdTe surface to which ohmic contact can be made. Research 
on the CulnSe2/CdS cell has established that high efficiency can be 
achieved over a broad CulnSe. composition range and a wide sub- 
strate temperature range. 


40154 Polymer blends for use in photoelectrochemical 
cells for conversion of solar energy to electricity. Skotheim, 
T. (to Dept. of Energy, Washington, DC). US Patent 
4,585,581. 29 Apr 1986. Filed date 28 Sep 1984. vp. 

A thin film is described providing improved electric charge 
transfer across the film comprising: a polymer blend of a highly 
conductive polymer selected from the group consisting of polypyr- 
role, polyindole, polyazulene, polythiophene, poly-N-p-nitro-phen- 
ylpyrrole, and polyfuran and a dry solid electron or ion exchange 
polymer electrolyte which is complexed with an electron acceptor 
compound. The blend is the major component of the film at one 
face thereof; and the dry solid polymer electrolyte being the major 
component of the film at the other face thereof; the polymer blend 
being more conductive than the dry solid polymer electrolyte. 


40155 Energy storage and the balance 7 en ot 
decomposers in ecological systems. Olson, (Oak Ridge 
National Lab., TN). Ecology; 44: No. 2, 490 33 (Spr 1963). 
While some fraction of the solar energy fixed by producing 
plants is released by respiration of these plants and of animals, 
much of it is stored in dead organic matter until released by decom- 
posing organisms, at rates which vary greatly from place to place. 
The general differential equation for the rate of change in energy 
storage is illustrated by models for build-up and decomposition of 
organic matter, particularly for litter in deciduous or evergreen for- 
ests. Equations have a useful place in estimating decay parameters. 
For the case of steady production and decay, the ratio of annual 
litter production, L, to the amount accumulated on top of mineral 
soil in a steady state, Xss, provides estimates of the decomposition 
parameter k. Estimates range from over 4 in certain tropical forests 
to less than 0.01 in subalpine forests. Decomposition rates for or- 
ganic matter within mineral soils may range from near 0.01 to 
0.001. Since it takes a period of about 3/k years before storage has 
attained 95% of its steady-state level, many ecosystems continue to 
show a positive net community production for centuries - perhaps 
long after changes in numbers and biomass of some species are re- 
duced to minor fluctuations around a climax composition. On the 
other hand, the slow change in soil conditions may in some cases 
facilitate the introduction of new species after some delay during 
succession. The change in productivity or decomposition param- 
eters controlled by these species may lead in turn to a series of later 
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readjustments in energy storage and release, which modify litter 
and soil conditions. Modified microenvironments in turn may fur- 
ther alter the succession and climax. 29 references, 7 figures, 2 
tables. 


1406 Photovoltaic Power Systems 


REFER ALSO TO CITATION(S) 40129, 40212 


40156 (CONF-840622—, pp 9-14) Solar propelled lateral 
move traveling trickle irrigation system. Phene, C.J.; Sikor- 
ski, M.D.; Norum, E.M. (USDA-ARS-WMRL, Fresno, 
CA). 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Photovoltaic (PV) panels were installed on a laser-guided 
lateral move irrigation system to provide driving power. The 
system was designed to irrigate 2.5 ha using wet cell storage batter- 
ies for operation during dark hours. The PV system generated all 
power necessary to propel the traveling irrigation system during 
the whole irrigation season. Measurement of energy conversion by 
the PV system indicated that the energy output was approximately 
1.313 MJm~? with an energy conversion efficiency of 10.4% for a 
nonwashed module and 1.415 MJ m~? with an energy conversion 
efficiency of 11.2% for a washed module. Based on commercial op- 
erating and power criteria for traveling irrigation systems, the sur- 
face area of PV required to propel a system designed to daily irri- 
gate a field 805 m by 805 m (160 acres) under similar conditions 
would be 210 m? using a 50% safety margin. Although present 
costs are prohibitive for application in irrigated agriculture, future 
improved manufacturing processes and tax incentives could make 
PV a valuable alternative during an energy shortage. 


40157 (CONF-840622—, pp 15-17) Design of a solar 
powered (photovoltaic) drip irrigation system. Norum, E.M. 
(California State Univ., Fresno). 1984. NTIS, PC A99/MF 
AO01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

An existing 2.9 ha. vineyard on the CSUF campus farm in 
Fresno was converted from flood irrigation to drip irrigation in 
early summer of 1982. The installation featured a solar based (PV) 
pumping plant and battery powered microprocessor controller that 
leaves the facility independent of the power grid system. The 
unique characteristics of the solar powered generating equipment 
required significant changes in the system hydraulic design and 
control and in the selection of individual components. The system 
wad equipped with automatic recording sensors that allow for per- 
formance monitoring and efficiency determinations. 


40158 (CONF-840622—, pp 71-74) Photovoltaic system 
installations: a field experience in management. Slominski, 
L.T.; Zacharski, R. (Development Sciences Inc., Sagamore, 
MA). 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Photovoltaic system installations are regularly occurring in 
developing countries by the nature of the technology, they are 
being installed in remote and isolated areas. In such environments, 
the installation activity itself represents a crucial step toward a suc- 
cessful application. Managing remote PV installations requires good 
communication and definition of responsibilities between the de- 
signers, manufacturers, and field installation personnel. An efficient 
and quality installation effort can also contribute to the acceptance, 
understanding, and support of a system by the user. Achieving this 
requires an attention to detail and planning not usually found in do- 
mestic application work. Current field experience serves to identify 
important installation aspects which require special attention. 
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40159 (CONF-840622—, pp 337-341) Remote poterel 
photovoltaic utilization program systems: design and oper 
ation. Lawson, A.C.; Savage, C.H.; Cochrane, E.H. (Cali- 
fornia Institute of Technology, Pasadena). 1984. NTIS, PC 
A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A partial description of remote and portable photovoltaic 
systems installed under the Federal Photovoltaic Utilization Pro- 
gram (FPUP) is presented. Selected remote and portable photovol- 
taic systems have already been installed or are being installed by 24 
Federal agencies under the sponsorship of the US Department of 
Energy. These remote and portable FPUP systems are located both 
within the continental US and overseas. 


40160 (CONF-840622—, pp 343-346) Federal Photovol- 
taic Utilization Program: lessons learned and system costing 
methodology. Pulscak, M. (Dept. of Energy, Washington, 

. 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The Federal Photovoltaic Utilization Program (FPUP) from 
the viewpoints of its enabling legislation, its objectives, its status, its 
successes, and its technology transfer program is described. Fund- 
ing of $22 million by the US Department of Energy has allowed 26 
Federal organizations to participate in FPUP. This will result in the 
installation of 3164 photovoltaic systems that will generate 600 
kWp of photovoltaic electrical power. 


40161 (CONF-840622—, pp 529-533) Passive trackers 
for photovoltaics. Randall, J.; Lieberman, M. (Zomeworks 
Corp., Albuquerque, NM). 1984. NTIS, PC A99/MF AO0O1. 
File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Since June 1983, the Southwest Residential Experiment sta- 
tion of the New Mexico Solar Energy Institute (NMSEID), Las 
Cruces, New Mexico, with the cooperation of Zomeworks Corpo- 
ration in Albuquerque, New Mexico, has been evaluating the in- 
creased photovoltaic (PV) system efficiency of Zomeworks’ single- 
axis trackers over non-tracking systems. This paper discusses the 
operating principles of a refrigerant-driven passive tracker, the ad- 
vantages over a fixed mount, the test procedure, and the test results 
to date. 


40162 (CONF-840622—, eS 535-540) US photovoltaic 
systems experience: prospectors for the future. Magid, L.M. 
(PA Consulting Services, Inc., Princeton, NJ). 1984. NTIS, 
PC A99/MF AOI. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Ten years of ial photovoltaic industry systems experi- 
ence coupled with recent studies have led to models for systems 
costing as little as $5 per peak watt installed. This paper reviews 
the US systems experience and the assumptions behind these 
models, and then considers the potential value of such systems in 
two broad classes of application: third-party-funded utility interac- 
tive applications in the US and remote stand-alone village power 
systems in developing countries. Both appear to be viable under ap- 
propriate conditions. 


40163 (CONF-840622—, of 541-546) Designing future 
photovoltaic systems. Jones, G.J. (Sandia National Labs., Al- 
buquerque, NM). 1984. NTIS, PC A99/MF AO0Ol. "File 
Number DE86010135. Contract ‘AC04-76DP00789. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The large scale use of photovoltaic systems to generate our 
electricity is a dream for the future; but if this dream is to be real- 
ized, we must understand these systems today. As a result, there 
has been extensive research into the design and economic tradeoffs 
of utility interconnected photovoltaic applications. The understand- 
ing gained in this process has shown that photovoltaic system 
design can be a very simple and straightforward endeavor. This 
paper reviews those past studies and shows how we have reached 
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the present state of system design evolution. The concept of the 
utility interactive PV system with energy value determined by the 
utility's avoided cost will be explored. This concept simplifies the 
screening of potential applications for economic viability, and the 
authors present several rules-of-thumb for this purpose. 


40164 (CONF-840622—, pp 547-551) New photovoltaic 
user guide report. Rashkin, S. ornia Energy Commis- 
sion, Sacramento). 1984. NTIS, PC A99/MF A0Ol. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Photovoltaic (PV) systems are proving to be cost-effective 
for increasing numbers of applications as their prices continue to 
drop rapidly and conventional electricity prices steadily increase. 
However, it is still a common misconception that PV systems are 
too expensive for all applications when in many instances they pro- 
vide the most economical and reliable source of electrical power 
supply. In numerous additional cases, they show promising near- 
term possibilities that may already prove attractive where criteria 
other than strictly short payback have a high priority. Most poten- 
tial PV system users currently lack information about how photo- 
voltaic technology can meet their needs. Recognizing this situation, 
CEC staff have written a report on PV project development enti- 
tled the Photovoltaic User Guide. The intent of this report is to 
simplify the project development process so that small and interme- 
diate size cost-effective applications can be acquired more easily. 


design using a computer program. Martin, D.E.; 
McQueen, L. (Univ. of Kansas, Lawrence). 1984. NTIS, PC 
A99/MF A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Photovoltaic design is a complex blend of many variables re- 
flecting technical and economic issues. Work by Y.P. Gupta and 
S.K. Young, Design Handbook for Photovoltaic Power Systems, 
provides a method for analyzing these issues. Many calculations 
with a hand calculator, however, are needed to produce results. 
This paper will present microcomputer spreadsheets which permit 
rapid evaluation. This paper will also illustrate how to integrate 
both input and output information with a word processing pro- 
gram. The spreadsheet and user notes are available, for a nominal 
duplicating fee, from the MIT Designers Software Exchange Pro- 
gram. 


40165 (CONF-840622—, pp 553-557) Rapid pneniets 
spreadsheet 


40166 Se 559-564) Thermal perform- 


ance of residential vO arrays. Wen, L. (California 
Institute of Technology, Pasadena). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
i oe USA (5 Jun 1984). 
led thermal analyses of a diverse variety of residential 
en. (PV) arrays are used to develop a generic understand- 
ing of the thermal performance of different array mounting con- 
cepts. Eight residential-style buildings, which incorporate four dif- 
ferent types of array mounting schemes on their roofs, served as 
testbeds for this study. Array rear-surface air cooling was deter- 
mined to be the key design parameter, correlated with the observed 
operating-temperature differences of the various array types. 
Design information is presented to allow estimates of operating 
temperatures of array concepts of interest. 


40167 (CONF-840622—, pp 565-570) Operational and 
performance experience of selected small- and intermediate- 
sized photovoltaic systems. Burgess, E.L.; Menicucci, D.F. 
(Sandia National Labs., Albuquerque, NM). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86010135. Contract AC04- 
76DP00789. 

From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

i and performance experiences summarized for 
DOE-funded residential and intermediate-sized photovoltaic sys- 
tems. These systems have operated for up to three years and the 
lessons learned are being incorporated into new system designs. 
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40168 (CONF-840622—, pp 571-576) Federal photovol- 
taic utilization program: application and experience. Lawson, 
A.C. (California Institute of Technology, Pasadena). 1984. 
NTIS, PC A99/MF A01. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
pemer y CA, USA (5 Jun 1984). 

A partial status report of the Federal Photovoltaic Utiliza- 
tion Program is presented. Selected photovoltaic systems are al- 
ready installed or being installed by 24 Federal agencies under the 
sponsorship of the US Department of Energy (DOE). More than 
1000 DOE-funded photovoltaic systems are now in operation pro- 
viding an estimated peak power output of 410 kW/sub p/. 


40169 (CONF-840622—, pp 577-581) California photo- 
- voltaic development program. DeAngelis, M. (California 
Energy Commission, Sacramento). 1984. NTIS, PC A99/ 
MF A01. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Approximately three years ago, the California Energy Com- 
mission (CEC) began a program to assist in the development of 
Photovoltaic (PV) technology in California. The CEC Photovoltaic 
Development Program has activities in the three different catego- 
ries of Technology/Market Assessments, Education Activities, and 
Technology/Market Assessments include an evaluation of the po- 
tential of Photovoltaics in specific California markets and an assess- 
ment of the major constraints to its adoption in California. Educa- 
tion programs include a Photovoltaic Systems Users Guide, work- 
shops, and other information materials. Technology Applications 
and Monitoring includes a 7.5 kWp PV Cogeneration field test in 
San Diego at the Hotel Del Coronado, a 1.0 MWp central station 
demonstration with the Sacramento Municipal Utility District 
(SMUD) and the Department of Energy (DOE) in Sacramento, a 
2.5 kWp grid-connected residential system at Scripps Ranch in San 
Diego, a 2 kWp stand-alone drip irrigation system in Fresno, and a 
3 kWp grid-connected AC/DC agricultural pumping system in 
Davis. The basic design, development status, and performance re- 
sults to date for each project are described. 


40170 (CONF-840622—, pp 583-588) Design & installa- 
tion of a prototype photovoltaic project. Quiroz, E. 1984. 
NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A prototype photovoltaic system is analyzed that has recent- 
ly been designed and installed on an existing community building in 
Davis, California. Designed to incorporate several innovations, the 
project's main function is to demonstrate the technical feasibility of 
integrating these innovations into a complete working system. The 
influence these innovations can exert on achieving system cost re- 
ductions is evaluated. In addition, the impact of institutional consid- 
erations and recent electrical code revisions are also evaluated to 
analyze their role in the overall design process. 


40171 (CONF-840622—, pp 589-592) Photovoltaic pump- 
ing, lessons from the field. Merkle, D.J. SunWorks, Div. of 
EHT, Inc., Portland, OR). 1984. NTIS, PC A99/MF AOl1. 
File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The use of photovoltaics for small scale (five horsepower or 
less) is discussed. Water pumping is being recognized as an attrac- 
tive match between available resource and application demand. 
This study presents comparative information on three generic types 
most frequently used, (jet, jack, submersible). Information includes 
cost, efficiency, reliability, range of applications and head versus 
capacity curves. Engineering guidelines include matching module 
characteristics with pump and well performance. This data has 
been gathered and updated as a result of design and installation 
work in remote pumping systems in the northwest US. This study 
oe be useful to specifiers, equipment suppliers, and installation 


40172, (CONF-840622—, pp 607-609) Economic senate 
ty of using photovoltaic power systems in remote 

Aburas, R.A. (Jordan Electricity Authority, jee. ‘i984, 
NTIS, PC A99/MF A01. File Number DE86010135. 
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From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

In rural areas, where no commercial electricity is supplied, 
petrol and diesel generators have been used for many years with 
the inconvenience of poor performance and reliability. This paper - 
discusses the economics of photovoltaic power supplies in compari- 
son with small diesel generating sets, taking into account the cost 
and availability of fuel, reliability of both systems, costs of solar cell 
production and the yearly insolation. It is concluded that produc- 
tion of electricity by solar cells is much more expensive than pro- 
duction of electricity by oil generating sets and will remain so until 
the end of the century. However, the age of solar energy is dawn- 
ing and solar cell arrays will be useful in areas where delivery of 
fuel is very difficult. Solar cells will be as important a part of the 
future as gasoline and steam engines have been in the present and 
past. 


40173 (CONF-840622—, pp 815) ARCO 1 megawatt 
promming power plant. Rhodes, G.W. (BDM Corp., Albu- 

uerque, = 1984. NTIS, PC A99/MF A0O1. File? Number 
DE8601013 

From os meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The world’s largest Photovoltaic Power Plant is in operation 
on the SCE grid near Hesperia, California. The 1 MW plant de- 
signed and constructed by the BDM Corporation, for ARCO Solar 
Inc., occupies a 20 acre site adjacent to the Southern California 
Edison (SCE) Lugo substation. The entire design and construction 
process took 7-i/2 months and was not only on schedule but below 
budget. 


40174 (CONF-840622—, pp 861-864) Lovington a 
Shopping Center photovoltaic system. Wabrek, R.; Risser, V 
(New Mexico Solar Energy Institute, Las Cruces, NM). 
1984. NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 

y; Anaheim, CA, USA (5 Jun 1984). 

Since March 1981, a 100 kW flat-plate photovoltaic system 
has been generating electricity in Lovington, New Mexico. Inter- 
connected with the Lea County Electric Cooperative distribution 
grid, the energy produced is used by a shopping center located ap- 
proximately 0.5 mile east of the photovoltaic array. In 1982 the 
photovoltaic system supplied approximately 8% of the electrical 
needs of the shopping center. The system availability is more than 
99%, with average monthly production of 17,500 kW hours of dc 
electricity. After conversion to 480 volts ac power, the energy is 
sold for approximately $750 per month. The system operates auto- 
matically and the site is unattended except for a walk-through con- 
ducted several times per week. Although the cost of such systems 
is still high, the Lovington project has demonstrated that photovol- 
taic systems have many desirable attributes. System description and 
performance are presented. 


40175 (CONF-840622—, pp 865-876) First-year oper- 
linear Fres- 


ational results for the Dallas-fort Worth 

nel lens photovoltaic/photothermal system. 

Muzzy, D.B. (E-Systems, Inc., Dallas, TX). 1984. NTIS, PC 
A99/MF AO0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Since June 1978, E-Systems has been developing a combined 
photovoltaic/photothermal (PVT) power system for the Dallas- 
Fort Worth (DFW) Airport, under the US Department of Energy’s 
Photovoltaic Application Experiments program. In 1978-79, the au- 
thors completed the design of the 27 kW (electric)/140 kW (ther- 
mal) system. In 1980, they delivered qualification test collectors to 
Sandia National Laboratories-Albuquerque, where these collectors 
were thoroughly tested for performance, durability, and lifetime. In 
1981-82, they manufactured and installed the system, which has 
been operational since 21 June 1982, and has been operating on a 
seven-day-per-week basis since 1 September 1982. They are cur- 
rently operating and evaluating the system for a two-year period, 
which will end in August 1984. In this paper, a brief description of 
the system will be presented, the performance of the linear Fresnel 
lens PVT collector module will be provided, the full system per- 
formance for the first seven months of continuous operation (Sep- 
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tember 1982 through March 1983) will be presented in detail, a 
comparison of the measured versus predicted system performance 
will be shown, and data confirming the reliability and durability of 
the system will be given. 


40176 (CONF-840622—, pp 877-880) First year oper- 
ation of the Phoenix Sky Harbor solar photovoltaic concen- 
trator project. Lepley, T.C.; McGuirk, W.J. (Arizona Public 
Service Co.). 1984. NTIS, PC A99/MF A0O1. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 

ty; Anaheim, CA, USA (5 Jun 1984). ‘ 

This project, one of four concentrator system application ex- 
periments sponsored by DOE’s PRDA-35 Program, first delivered 
solar generated electricity in April 1982. The 225 peak kW array 
field is comprised of 80 Martin Marietta first generation passively 
cooled tracking arrays, which feed a Power systems and Controls 
inverter. The ac power output is stepped up to 12.5 kV and fed di- 
rectly into the APS power grid at the airport site. The Martin con- 
centrator module design is identical, with minor exceptions, to the 
hardware supplied to the 350 kW Saudi Arabian Village project 
under the SOLERAS program. Each concentrator uses a Fresnel 
lens to focus energy (36X) onto a 2.25 in. diameter silicon solar 
cell. A total of 272 lens-cell combinations are mounted onto a ped- 
estal mounted two-axis tracking array structure. The system was 
constructed at a cost of approximately $4 million. The initial oper- 
ating experience has been generally favorable although several 
problem areas have been identified. The first year’s net dc energy 
production was 295,000 kWh, about 60% of the amount expected 
from predictive models. A significant factor in the low output was 
the below average amount of direct insolation received at the site. 
The most frequently occurring operational problems have been in 
the array tracker drive, inverter control, current-voltage testing, 
and module assembly subsystems. During the second operating 
year, the full-time two man operating crew will be removed from 
the site to see how the system behaves on its own. 


40177 (CONF-840622—, pp 881-892) Economic aspects 
of photovoltaic power generation for the utility industry: the 
third-party financing option. Leonard, S.L.; Munjal, P.K. 
(Aerospace Corp.). 1984. NTIS, PC A99/MF AOi. File 
Number DE86010135. 
From Annual of the American Solar Energy Socie- 
7: Ani CA, USA cS Jun 1984). 

The results are presented of an investigation of third-party 
financing as a method of funding the construction of MW-scale 
photovoltaic power plants for electric utility service. A description 
is given of the analysis methodology, which takes into account the 
provisions of such recently-enacted legislation as the Economic Re- 
covery Tax Act of 1981 and the Tax Equity and Fiscal Responsibil- 
ity Act of 1982, and the evaluation of a reference case is described. 
The results are expressed in terms of the allowable plant cost, the 
largest value for the total cost of constructing the plant that will 
yield the required after-tax return on equity. The sensitivity of the 
reference-case results to the more critical of the economic assump- 
tions is then explored in detail. For a range of reasonable, if opti- 
mistic, values for the economic parameters, photovoltaic power 
plants costing $4-8/W/sub p/ are shown to be potentially attractive 
investments for properly structured third-party ventures. The prin- 
cipal factors that currently inhibit the formation of such ventures 
are also discussed. 


(CONF-840622—, pp 893-898) Technical aspects 
power systems. Jones, G.J. (Sandia Na- 
uerque, NM). 1984. NTIS, PC A99/MF 
A01. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Future photovoltaic systems will need to be designed to in- 
crease acceptance by the potential system owner as well as the host 
utility. Such systems will maximize their output of high signal qual- 
ity electricity to the utility through a safe and controlled intercon- 
nection, while minimizing the total cost to the owner. These future 
systems will emphasize the use of modular array field designs and 
state-of-the-art power conditioning equipment in all applications 
and tracking collectors wherever practical. If photovoltaic systems 
are to be a significant source of electrical energy in the US, future 
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photovoltaic systems must be designed to enhance their acceptance 
by both the potential owner and the host utility. This requires that 
the photovoltaic system be designed to maximize energy output 
while minimizing lifecycle cost. In addition, the energy must be of 
utility quality and the utility interconnection controlled, to insure 
mutual protection. In short, the future photovoltaic system must 
operate correctly when connected to the utility grid deriving value 
from utility avoided cost, while being of economic benefit to the 
owner. In general, it is found that these systems are characterized 
by modular array field designs, factory assembled panel structures 
which maximize energy output, high efficiency collectors, and ad- 
vanced power conditioning units capable of satisfying interconnec- 
tion requirements, efficiency needs and cost goals. The status of 
current technology development activities is reviewed in light of 
these proposed systems and any additional development require- 
ments are identified. 


40179 (SAND—85-1203) Grid-interactive photovoltaic 
system: an example format for request for quotation. Jones, 
G.J.; Post, H.N.; Thomas, M.G. (Sandia National Labs., Al- 
buquerque, NM (USA)). May 1986. Contract AC04- 
76DP00789. 30p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86013241. 

An example format for a Request for Quotation (RFQ) to 
obtain a commercial-sized, grid-interactive photovoltaic system has 
been prepared. This format is based on several RFQs used in the 
procurement of major privately-funded photovoltaic systems. This 
example allows all photovoltaic technologies to be considered and 
should be usable for system sizes ranging from kilowatts to 
megawatts. An example proposal evaluation form for review and 
evaluation of responses to the RFQ has also been provided. 


40180 (SAND—85-2232) Photovoltaic System design As- 
sistance Center. Program Description. Stevens, J.W.; Jones, 
G.J.; Post, H.N.; Thomas, M.G. (Sandia National Labs., Al- 
buquerque, NM (USA)). Jul 1986. Contract AC04- 
76DP00789. 15p. NTIS, PC A02/MF AOl1. File Number 
DE86013669. 

The DOE National Photovoltaic Program has established a 
Photovoltaic System Design Assistance Center at Sandia National 
Laboratories. In a cooperative effort with private industry, the 
Design Assistance Center promotes the accelerated use of photo- 
voltaic technology by making available information about the tech- 
nology of potential users. In addition to data from the research and 
development activities of the DOE Photovoltaic Systems Develop- 
ment and Technology Evaluation Projects at Sandia National Lab- 
oratories, the center’s extensive data base includes information 
about the characteristics and requirements of commercially avail- 
able hardware. 


40181 (SAND—85-7020) Stand-off building block sys- 
tems for roof-mounted photovoltaic arrays. Russell, M.C.; 
Kern, E.C. Jr. (Massachusetts Inst. of Tech., Concord 
(USA). Northeast Residential Experiment Station). Jun 
1986. Contract AC04-76DP00789. 21lp. NTIS, PC A10/ 
MF AOI; 1; GPO Dep. File Number DE86012747. 

A low-cost building-block array for roof-mounted, grid-con- 
nected photovoltaic installations has been developed and prototype- 
tested. The focus of this work was on standardizing the array 
mounting hardware and installation methods to reduce installed 
system costs. The targeted consumer price for the balance-of- 
system - all hardware and assemly/installation labor, excluding the 
purchase price of modules and power conditioner - was $50 per 
square meter of photovoltaic array (or $0.50/Wp for a nominal 
10% efficient array). A cost of $40.78 per square meter of photo- 
voltaic array (or $0.41 Wp) was achieved for the prototype installa- 


power 
egory 2: intermediate power conditioner. 


(Gould, Inc., Rolling Meadows, IL (USA)). May 1986. 
Contract AC04-76DP00789. 114p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE86012764. 
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A promising design approach is determined for an intermedi- 
ate sized (60 kW) 3-phase utility interactive photovoltaic power 
conditioning Three candidate designs included one in- 
corporating 60 Hz transformer isolation and two incorporating in- 
termediate frequency, 540 Hz, transformer isolation. The 60 Hz-iso- 
eee ee oa ana cae 

the 60 Hz transformer; the 3-phase version of the system 
combines three identical single-phase units. The first 540 Hz-isola- 
tion system consists of three 540 Hz center-tapped trans- 
formers each driven by a 10-20 kHz PWM down-converter with 
540 Hz waveform generated for the entire 3-phase unit by two 

i i steering diodes; each phase has its own sec- 
switches to generic the 6D Hx waveform 

lation system is a bridge version of the first 

-tapped transformer required by the 

Analyses showed that the designs of the first two con- 

sound but that the design of the second 540 Hz-isola- 

places undue voltage stresses on the power switches 


to be the “best” of the two. A detailed design and analysis of this 
system showed it to have a full-load efficiency of 96.6% and a sell- 
ing price of $.14/W. 


40183 Balance of system efficiency. Jones, G.J.; Sutton, 
P. (Sandia National Labs.). Alternative Sources of Energy; 


( 
No. 81, 12-15(May 1986;. 
While the spotlight i in the photovoltaic industry is generally 
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REFER ALSO TO CITATION(S) 40662 


40184 es pp 277-282) Simulation and 
thermal electric 


design analysis of a solar plant. Luttmann, 
F.; Fazzolare, R. (Univ. of Arizona, Tucson). 1984. NTIS, 
PC A99/MF A01. File eps DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; —s one USA (5 Jun 1984). 
ulation computer program for the design analyses of a 


gram. The model was based on the 150 kW Solar 

Well Irrigation Facility located in Coolidge, Arizona. Two 
TRNSYS subroutines were developed for the plant model: A Di 
tributed Solar Energy Collector Field and an Organic Rankine 
Cycle Energy Conversion System. Parametric analysis studies were 
done to determine the effects of collector field orientation and the 
heat storage capacity on the plant performance efficiency. 


(CONF-840622—, PP 325-330) European experi- 
Kaiser of a integration in community energy systems. 
owa State Univ., Ames). 1984. NTIS, PC 


AS9/ME’ AOL. tle Nt Number DE86010135. 
From Annual of the American Solar Energy Socie- 
hale C8 OS Oe 1984). 
. In Europe, particularly 


also such new inventive uses as extraction of heat from municipal 
waste water before release to lakes or rivers, hydro-electric power 


but experiments are being conducted for integration of solar assist- 
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ance in community energy systems, particularly in district heating. 
Three specific forms are identified. These studies are discussed. 


40186 _(SAND—85-2869C) Performance/economics com- 
parison of sensible and thermochemical energy transport sys- 
tems for solar thermal dish Muir, J.F. (Sandia 
National Labs., gor agg NM (USA)). 1986. Contract 
AC04-76DP00789 4ip. (CONF-860810—1). NTIS, 
A03/MF A0O1; 1; GPO Dep. File Number DE86010099. 

From In i energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

A major challenge facing the development of distributed re- 
ceiver solar systems is the efficient transport of high temperature 
thermal energy from the collectors to the point of use. Convention- 
al sensible (SEN) energy transport methods become less attractive 
as receiver temperatures increase due to increased heat losses and 
insulation costs. A promising alternative, that is particularly attrac- 
tive for the high temperatures characteristic of paraboloidal dishes 
and the extensive piping associated with large collector fields, is the 
concept of thermochemical (TC) energy transport. Estimates of the 
performance and economics of 4 SEN and 2 TC transport systems 
for a dish collector field are compared at 4 delivery temperatures 
ranging from 400 to 815°C. On the basis of levelized energy cost 
(LEC), there is no clear choice between SEN and TC energy trans- 
port at 400°C. At higher output temperatures, TC transport is more 
cost-effective and is the only viable choice above about 700°C. The 
carbon-dioxide reforming of methane TC system has the best per- 
formance and lowest costs at temperatures >400°C and appears 
closest to meeting the DOE Solar Thermal Technology Program 
long-term IPH goal of 3 cent/kWh/sub t/ (9 $/MBtu) LEC. 23 
refs., 9 figs., 5 tabs. 


40187 (SAND—86-0675) Effect of 


uquerque, NM (USA)). Jun 
1986. Contract AC04-76DP00789. 15p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013066. 

A. significant drop in production efficiency has occurred 
over time at the Solar One facility at Barstow, California, primarily 
as a result of the degradation of the Pyromark Series 2500 black 
paint used as the absorptive coating on the receiver panels. As part 
of the investigation of the problem, the solar-averaged adsorptance 
properties of the paint were determined as a function of vitrifica- 
tion temperature, since it is known that a significant amount of the 
panel surface area at Solar One was vitrified at temperatures below 
those recommended by the paint manufacturer (540°C, 1000°F). 
Painted samples initially vitrified at 230°C (450°F), 315°C (600°F), 
371°C (700°F), and 480°C (900°F) exhibited significantly lower 
solar-averaged absorptance values (0.02 absorptance units) com- 
pared to samples vitrified at 540°C (1000°F). Thus, Solar One 
began its service life below optimal levels. After 140 h of thermal 
aging at 370°C (700°F) and 540°C (1000°F), all samples regardless 

b stained the same solar- 


ee ee eee 

lux is required to produce this phenomenon. The 
ee coe absorptance because 
their exposure to high solar flux negated the effect of long-term 
low-temperature vitrification during operation. On future central 
receiver projects, every effort should be made to properly vitrify 
the Pyromark coating before its exposure to high flux conditions. 


trioxide. McCrary, J.H.; McCrary, G.E.; 
ead Mexico State Univ. .» Las Cruces (USA). Physical Sci- 
Lab.; Sandia National Labs., Albuq ue, NM 
(USA)). patty 1986. Contract ‘AC04-76D)P007 9. 102p. 
NTIS, PC A06/MF A0Ol1; 1; GPO Dep. File Number 
DE86011762. 
The high temperature catalytic dissociation of sulfur trioxide 
and the synthesis of its products in a closed-loop system presents an 
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attractive prospect for converting, transporting and recovering 
solar energy. A laboratory scale, closed-loop, sulfur-oxide based ex- 
perimental system was assembled and operated on the NMSU 
campus to demonstrate technical feasibility and to study the engi- 
neering problems associated with this chemical cycle. The system, 
which operated at a nominal 500 watts of energy conversion, con- 
tained most of the elements of a large scale power plant. Twelve 
separate experiments were performed with the system in a study of 
system stability during start-up and shut-down procedures and dis- 
sociator temperature variations. Descriptions of the laboratory 
closed-loop and the chemical reactors are given along with the ex- 
perimental procedure, conditions, and results for each of the tests. 
Extensive discussion is given on the solar implications that the re- 
sults from these experiments may have, and recommendations are 
made for follow-on experiments that may assist in resolving poten- 
tial problems for thermochemical transport in a solar-powered 
plant. 27 refs., 42 figs. 


1408 Ocean Energy Systems 


40189 Open cycle OTEC thermal-hydraulic systems /- 
ysis and parametric studies. Parsons, B.; Bharathan, D 
Althof, J. (Solar Energy Research Inst., 1617 Cole Boule. 
vard, Golden, CO). pp 370-377 of Conference record of 
Oceans 84. Piscataway, NJ; IEEE Service Center (1984). 
(CONF-840930—). 

From OCEANS '84 conference and exposition; Washington, 
DC, USA SA (10 10 Sep 1 1984). 

thors have developed an analytic thermohydraulic 

systems aaa of the power cycle and seawater supply systems for 
an open cycle ocean thermal energy conversion (OTEC) plant that 
allows ready examination of the effects of system and component 


"364-369 of Conference 
J; TEEE Service Center 
on OCEANS nrc epi: Wai 


BC, Re oe ee 


Ses cies caiedile cate cette tates ecoenie See 
marine environments. 


1409 Solar Thermal Utilization 


REFER ALSO TO CITATION(S) 40121, 40156, 40157, 40768, 40772, 40777, 


40191 


son, J. (Mid essa: lesttiens, | iyadh, Soudi Arabia). 
1984. NTIS, PC A99/MF AO1. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 

+ ee OS eee 
Three engineering field tests, the size of 0.4 and 1.0 ha, were 
completed to study the Solar Controlled Environmental Agricul- 
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ture systems which utilized solar energy technologies to provide 
power for water desalination, for pumping irrigation water, and for 
cooling and heating the controlled environment space so that se- 
lected crops could grow. Three different sites were selected for the 
project - one in Saudi Arabia, two in the US. The greenhouse de- 
signs and technologies used for the three engi ing field tests are 
transparent roof with channels for fluid of variable opacity, double 
pane glass roof with fluid between panes, inner pane tinted and 
double pane extruded acrylic aluminized mylar shade and diffuser. 
The growth media are hydroponic, sand (CaCOs) and nutrient film 
technique. Brackish well water is desalinated for irrigation using re- 
verse osmosis. Three different cooling methods were suggested. 
Product output ranges from 163,540 kg/yr to 248,220 kg/yr with 
an overall water consumption of 21.7 to 30 m*/day. The levelized 
cost ranges from $1.18 to.$6.60/kg of produce. 


40192 (CONF-840622—, 25-29) Research on the ap- 
plication of solar energy to drying or dehydration 
processes. Carnegie, E.J.; Strohman, R.D.; Niles, P.W.B. 
(California Polytechnic State Univ., San Luis Obispo). 1984. 
NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

California Polytechnic State University, San Luis Obispo, 
under the Industrial Process Division of the Department of Energy, 
assisted by TRW (Energy Systems Group) of Redondo Beach, and 
Pacific Gas and Electric Company, has designed, constructed, and 
is operating an industrial hot air raisin and prune drying system at 
the Lamanuzzi and Pantaleo Drying Plant in Fresno, California. 
The solar heating system consists of 1951 m sq. (21,000 sw. ft.) of 
solar collectors, a 396 m cu. (14,000 cu. ft.) rock storage facility, 
and a heat recovery unit. The system has operated for five seasons 
and has supplied about 80% the heating requirements for one 
drying tunnel. 


40193 (CONF-840622—, pp 31-32) Commercial solar 
greenhouse an internal solar collection/rockbin 


with storage 
system. McCarney, S.P. (Colorado Mountain College, Glen- 
wood Springs). 1984. NTIS, PC A99/MF AOl. File 

Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 

ty; Anaheim, CA, USA (5 Jun 1984). 

Inspiration for this greenhouse came from two observations. 
First, some conventional commercial greenhouse operations have 
failed due to increasing heating energy costs. Secondly, convention- 
al commercial operations often vent excess heat on sunny winter 
days only to find heating systems operating later the same day. Nu- 
exist to reduce heat- 


Oe ee eee oe eee 
totype commercial solar greenhouse attached to a small building. 
Features include a passive solar water tempering system, an internal 
solar collection system and a horizontal flow rockbin thermal stor- 
age system. 


40194 (CONF-840622—, oe Heating system per- 
formance efficiencies in two rock 
ae ee ee J.M.; Monk, G.J.; 
Canada Research and Plant Quar- 
idney, British Columbia). 1984. NTIS, PC 

AS9/MF A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The operating i of two solar greenhouses are re- 
ported on an overall and individual system component basis. Gen- 
erally, it was found that a solar shed equipped with rock storages 
operated more efficiently than a conventional gable-type green- 
house utilizing an earth thermal storage. 


40195 (CONF-840622—, pp 39-44) Analysis and feasibil- 
ity study of shallow solar ponds for heating a commercial 
greenhouse. Carnegie, E.J.; Niles, P.W.B.; Pohl, J. (Califor- 
nia Sa State Univ., San Luis So ‘1984. NTIS, 
PC A99/MF A0O1. File ‘Number DE86010135 

From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 





Under the auspices of the California Energy Commission, a 
study has been undertaken by the California Polytechnic State Uni- 
versity, San Luis Obispo, to determine the technical and economic 


greenhouse, can aes up to 77% of the total annual 
heat requirements at a favorable solar energy cost of $7.74/million 


40196 (CONF-840622—, pp 75-80) Operation update and 

conclusions of the Power Company solar 

system. Jones, D.H.; Bellamy, G.L.; Ney, E.; Sitz, J. (Heery 

Energy Consultants, Atlanta, GA). 1984. NTIS, PC A99/ 
MF AOI. File Number DE86010135. 

From Annual of the American Solar Energy Socie- 


or Ane, CA, oe 5 Jun 1984). 
leadquarters Office Building of Georgia 


Power eae (GPC) has one of the largest commercial applica- 
tions of solar energy for building heating, cooling, and domestic 
hot water in the US. A perforrnance type specification was issued 
with a guaranteed performance in Btu/yr. A one year operation, 
maintenance, and monitoring effort was conducted. The 24-story 
high-rise and the three story low-rise consumes about 50,000 Btu/ft 
2.yr (including computer process loads). The solar system will pro- 
vide about 18.6% of the heating and cooling loads. There are 2203 
m? of parabolic trough collectors which collect a maximum of one 
million watts. Conclusions reached during this project include: (1) 
even with performance type specifications, detailed specifications 
for integration into building mechanical systems are required, (2) 
reaction time of the computer control system can inhibit the collec- 
tor tracking operation, (3) extreme care must be used in a large 
system design to insure balanced flow, (4) the Delavan tracker can 
be altered to operate more efficiently, (5) the GPC solar system is 
providing a slightly less than the predicted amount of energy, due 
to apparently higher than expected parasitic losses, (6) total avail- 
able direct radiation is less than predicted for the summer months, 
(7) the electrical hardware on the roof requires more maintenance 
than expected, (8) the control logic had to be altered to deal with 
hot hazy days, and (9) there are a number of improvements possible 
which will make the system more maintenance free and to make 
use of more reliable state-of-the-art technology. 


40197 (CONF-840622—, pp 81-86) Evaluation of the 
ee ne ee ee ee 
Pacific Beach Post Office, San Diego, California. Brown, 
J.P. (Keniston & Mosher Architects, San Diego, CA). 1984. 
NTIS, PC A99/MF AOl. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
7 Aniein, CA, USA (5 Jun 1984). 

The Pacific Beach Post Office is designed with extensive use 
of daylighting. To verify the analysis and better understand the 
effect of shading devices and interior reflection on the performance 
of daylighting systems, measurements were taken during different 
stages of construction. Data is presented as isoplots of final daylight 
distribution as a percentage of available exterior illumination. A 
comparison of the effects of the different shading devices will be 
taade. 


40198 (CONF-840622—, pp 87-91) Design, construction 
and performance of a passive-hybrid home at Auburn, Califor- 
nia, Faherty, T.; Larkin, P. (Valley Architects, St. Helena, 


CA). 1984. NTIS, PC A99/MF A0Ol. File Number 

DE86010135. 
From Annual meeting of the American Solar Energy Socie- 

o Anee. A. USA ae Jun 1984). 

tion home/office/studio uses a variety of pas- 
sive iar to war and cool various programmatically different 
spaces. Some techniques work well, some don’t. After two years of 
occupancy, the authors are gratified that, on the whole, the build- 
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ing is very livable and in fact, comfortable. The following elements 
are described and where and why they were used are explained: (1) 
an enclosed sunspace, (2) a fan-forced heated slab, (3) a trombe 
wall, (4) water drum walls, and (5) direct gain clerestories. Per- 
formance data are analyzed and compared with both design projec- 
tions and a computer model (CALPAS). Why certain strategies 
worked, and others were not cost effective are explained. 


40199 (CONF-840622—, pp 111-116) Assessment of his- 
torical R & M data for SDHW systems. Jorgensen, G.J. 
(Solar Energy Research Institute, Golden, CO). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

This paper consolidates relevant reliability and maintainabil- 
ity (R & M) information based on documented findings from field 
installations. Data from government sponsored demonstration 
projects, utilities, private consultants, and owner surveys are includ- 
ed. Failure rates and problem frequencies are emphasized rather 
than guidelines and experiences, which have been compiled else- 
where. R & M issues concerning solar energy systems, subsystems, 
and components are reviewed. The information presented is based 
upon 20 applicable R & M studies. Whenever possible, analogous 
data from the various studies are compared and combined to give a 
clearer, more complete representation of pertinent R & M issues. 


40200 (CONF-840622—, pp 117-122) Measured and sim- 
ulated performance of solar DHW systems in Eastern 
Canada. Sibbitt, B.E.; Basdeo, A. (National Research Coun- 
cil of Canada, Ottawa, Ontario). 1984. NTIS, PC A99/MF 
AO01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Twenty nominally identical solar domestic hot water systems 
were installed under contract to the National Research Council 
(NRC) in single family residences near Montague, Prince Edward 
Island in 1981. A low cost monitoring technique was used to gather 
thermal performance data from each system. Data for 1982 have 
been analyzed to summarize system performance and investigate 
the accuracy of the WATSUN DHWA program in simulating the 
thermal performance of these systems. Monitoring results indicated 
that for an average load of 149 litres per day the average system 
delivered 5 GJ of energy to the load over the operating year. Wide 
variation in the loads resulted in large differences in system per- 
formance. During the April to December operating period, the 
WATSUN simulated delivered solar energy was 6% less than 
measured. It was concluded that WATSUN DHWA predicted the 
average performance of the correctly operating systems reasonably 
well and that the small average load of 149 litres per day seriously 
limited the enerby savings. 


40201 ee pp 123-128) DHW system test- 
ing - lessons learned. Bard, L.A. (DSET Labs., Inc., Phoe- 
nix, AZ). 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

In the two years since the institution of a Solar Hot Water 
System Certification Program, over 40 different solar DHW sys- 
tems have been tested. These systems vary from Solar Preheat to 
Solar Plus Supplemental, Active to Passive, and from Direct to In- 
direct systems. A number of systems have been tested in both Solar 
Preheat and Solar Plus Supplemental configurations. The active 
systems have included draindown, drainback .and recirculating 
freeze protection units. The passive systems have included direct 
and indirect thermosyphons and integral collector/storage units. 
Water, glycols, oils and freons have been used as heat transfer 
fluids for indirect systems. Many lessons have been learned from 
these tests. Case studies and laboratory experiences are presented. 


40202 (CONF-840622—, pp 129-134) Field test of solar 
domestic water heaters. Beerbower, A.; White, M.L.; Nas- 
worthy, G.F. (Univ. of California, San Diego). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 
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This paper presents the results of three similar field tests of 
flat-plate collectors being used for domestic hot water in the San 
Diego area. All three used potable water as the heat medium. Heat 
data were collected during the first year, and the systems then left 
under care of the householders for four years. A major portion of 
the systems was then examined for deterioration to estimate their 
probable lifetimes, and the histories of maintenance collected. The 
annual solar fractions and projected life cycles are used to prepare 
economic balances, showing the circumstances under which invest- 
ment in such systems can be justified. 


40203 (CONF-840622—, pp 135-138) Performance re- 
sults of the Nebraska modified roof pond in a severe cooling 
and heating climate. Chen, B.; Kashere, J.; Maloney, J.; 
Wang, T.C.; Shavlik, J.; Miller, D.; Bourne, R.C. (Univ. of 
Nebraska, Lincoln). 1984. NTIS, PC A99/MF A0O1. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A modified roof pond has been tested in Nebraska which 
will provide both cooling and heating in a severe winter climate 
with little or no attendance except for seasonal adjustments. It in- 
corporates a cement coated rigid insulation which floats over the 
pond but remains fixed throughout the year. In winter the thermal 
drive is a conventional thermosyphon passive solar heated system 
whereby the convection loop created within the building imparts 
energy at the top of the loop through a metal roof deck to the 
pond above. No roof shutters or skylids (roof structures) are re- 
quired. For summer operation the passive thermosyphon system is 
blocked off. A pump is turned on at night to circulate pond water 
above the fixed floating insulation. Cooled water then migrates 
downward between cracks in the insulation back to the pond 
below. Indoor temperatures that were 16°C lower than ambient 
temperatures were recorded during the summer of 1983. 


40204 (CONF-840622—, -. 143-148) System perform- 
ance evaluation of a prototype series solar-assisted heat pump. 
McGowan, R.W. (Associates in Rural Development, Inc., 
Burlington, VT). 1984. NTIS, PC A99/MF AO0Ol. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The thermal performance of a series configured solar-assisted 
liquid-to-air heat pump was evaluated. The system provided space 
heating for Solar House III at the Solar Energy Applications Labo- 
ratory at Colorado State University. From the experimental data 
base thus obtained, a component subroutine of the solar energy sim- 
ulation program TRNSYS (1) was developed. The heat pump and 
solar system were then simulated in four cities around the US. The 
performance of the dual compressor heat pump in the active solar 
space heating system was significantly greater than series systems 
without capacity modulation (multiple or variable speed compres- 
sors). 


40205 (CONF-840622—, pp 149-153) Test of heat-traps 
back-siphoning. 


and valves to prevent Cromer, C.J.; 
Cromer, W.R. (Florida Solar Energy Center, Cape Canav- 
eral). 1984. NTIS, PC A99 AOl. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A Test was conducted during the summer of 1983 and 
winter of 1983-1984 at the Florida Solar Energy Center’s Systems 
Test Laboratory to determine the heat loss from a direct solar 
system tank due to nighttime back-siphoning under various plumb- 
ing configurations designed to prevent this loss. An insulated heat- 
trap all the way to the floor (1.22 m, 4 ft) reduced heat loss but was 
unable to prevent back-siphoning. For this heat-trap configuration, 
back-siphoning in the solar loop with significant heat loss was 
measured under both summer and winter conditions. A motorized 
ball valve and vertical check valve with Teflon seat and plunger 
(spring removed) were found to stop back-siphoning. Two addition- 
al vertical check valves which were known to have a poor seal 
were found to allow back-siphoning. 
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40206 (CONF-840622—, Br 155-160) Component reli- 
ability testing. Farrington, R. Solar Energy Research In- 
stitute, Golden, CO). 1984. Nris. PC A99/MF A011. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Component and system reliability of active solar energy sys- 
tems continues to be a major concern of designers, manufacturers, 
installers, and consumers. Six test loops were constructed at the 
Solar Energy Research Institute in Golden, Colorado, to thermally 
cycle active solar energy system components. Drain valves, check 
valves, air vents, vacuum breakers, tempering valves, and polybuty- 
lene pipe were included in the testing. Test results show poor reli- 
ability of some of the components and limited performance from 
others. The results lead to a better understanding of certain failures 
in the field and present designers with realistic expectations for 
these components. 


40207 See pp 167-171) Effects of control 
sensor drift on annual SDHW system performance. Farring- 
ton, R.; Short, W. “Sole Energy Research Institute, 
Golden, CO). 1984. NTIS, PC A99/MF A01. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The determination of proper control set points for active 
solar energy systems has been discussed by numerous authors. 
Varying the differential-off set point has been thought to contribute 
only additional parasitic energy costs. This work shows that the 
effect of varying the differential-off set point is much more signifi- 
cant than that. Laboratory testing at the Solar Energy Research In- 
stitute has shown that sensor response can drift by as much as 
12°C. The sensor testing and results are briefly reviewed. A nega- 
tive differential-off set point results in an interesting phenomenon. 
The continued pump circulation keeps the collector sensor warmer 
than the ambient air and, in fact, will keep it very close to the stor- 
age tank temperature. As a result, the pump will continue operating 
with no irradiation leading to high thermal losses. Analytical ex- 
pressions have been developed and are presented that determine the 
ambient air temperature required to turn the pump off as a function 
of the (negative) differential-off set point and storage tank tempera- 
ture. The annual effect of this for five differential-off set points was 
determined for Albuquerque, Fort Worth, Madison, and Washing- 
ton, D.C., using TRNSYS. The results show that a negative differ- 
ential can effectively reduce the net collected energy by 50% and 
increase the auxiliary energy requirements by 300%. 


40208 (CONF- ea pp 173-178) Simple device for 
monitoring flow rates in thermosyphon solar water heaters. 
Bannerot, R.B.; Tu, Y.W.; Scott, A.; Placke, G.; Poche, T. 
(Univ. of Houston, TX). 1984. NTIS, PC A99/MF AOl. 
File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Direct measurements of fluid flow rates in thermosyphon 
solar water heaters in the field are difficult. This paper reports on 
our activity to develop a simple flow measuring device for such 
measurements. A suitable device should have the following general 
characteristics: low A/sup P/, rugged, inexpensive, simple, low 
power and reasonably accurate. To date, our experiences with dyes 
and a modified hot-wire probe have not been satisfactory. Howev- 
er, moderate success has been achieved with a hydrogen bubble 
generator (utilizing the electrolysis of water) mounted in a clear 
plexiglass tube inserted into the flow line. The rate at which the 
hydrogen bubbles are swept along with the water can be used 
(when properly calibrated) to indicate the system flow rate. The 
motion of the bubbles is determined by the resultant of the drag 
force between the water and the bubbles which tends to pull the 
bubbles in the direction of flow and the body force due to gravity 
(the relative buoyancy of the gas and the water). The details of this 
interaction are in general quite complex but it has been found to be 
satisfactorily reproducible under specific conditions: vertical, 
upward flow; velocities between 1 and 8 cm/s in a 2.5 cm pipe; and 
water temperature less than 70°C. None of these restrictions limits 
its use in a typical thermosyphon water heater. 
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40209 (CONF-840622—, pp 179-184) Analysis technique 
of 112 residential solar hot water systems which employed 
basic instrumentation. Martin, D.E. (Univ. of Kansas, Law- 
rence). 1984. NTIS, PC A99/MF AOI. File Number 
DE86010135. 

From Annual m of the American Solar Energy Socie- 


ty; Anaheim, CA, USA (5 Jun 1984). 
In 1978, a research project was initiated to evaluate residen- 


tial solar domestic hot water heating systems. By 1981, 142 house- 
holds were participating and supplying information. Out of these, 
112 systems and their 584 quarters of data were selected for analy- 
sis. The following major conclusions were drawn: solar domestic 
hot water systems reduced annual energy requirements for hot 
water by 50-70%, and solar performance varied significantly be- 
tween households due to daily differences of hot water usage. 


* 40210 (CONF-840622—, pp 221-226) Investigation of 
means for lowering costs of active solar hot water/space heat- 
ing systems. Kutscher, C.F. (Solar Energy Research Insti- 
tute, Golden, CO). 1984. NTIS, PC A99/MF AO1. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
aes CA, USA (5 Jun 1984). 

Market penetration studies indicate that in the absence of tax 
credits, large reductions in the costs of active solar hot water/space 
heating systems will be necessary. A number of potential means for 
equipment and labor cost reductions are presented. The use of 
drainback systems with polybutylene pipe and a variety of low-cost 
collector concepts is discussed. The pros and cons of the various 
drainback configurations are described in terms of performance and 
potential for cost reduction. 


40211 (CONF-840622—, pp 227-232) Point focus solar 
cookers with energy efficient receivers. Taha, M.M.A.; Kha- 
lifa, A.M.A.; Akyurt, M. Abdul Aziz Univ., Jeddah, 


(King 
Saudi Arabia). 1984. NTIS, PC A99/MF AOI. File Number 


DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The open pot type barren receivers of conventional solar 
cookers were replaced by energy efficient receivers featuring insu- 
lation, vapor tight lids, glazing and, in some cases, pressurization. A 
paraboloidal stainless steel dish produced by the boiler-end bulging 
technique was tested alongside a spiral concentrator as coupled to 
the new receivers. Results of oil heating, water boiling as well as 
actual cooking experiments were characterized by overall system 
efficiencies of about 30%. It was likewise established that high tem- 
perature cooking operations like frying, baking and roasting are 
also feasible with the new cookers. 


40212 (CONF-840622—, pp 233-238) > of a DC- 
pump, photovoltaic-powered circulation for a solar do- 
mestic hot water system. Cromer, C.J. (Florida Solar Energy 
Center, Cape Canaveral). 1984. NTIS, PC A99/MF AOI. 
File eee | DE86010135. 

From Annual meeting of the American Solar Energy Socie- 

ty; Anaheim, CA, USA (5 Jun 1984). 
tion pumps for solar domestic hot water systems re- 

quire a reliable electrical switching mechanism (controller) and 
electrical power to fully utilize the available collector heat. In some 
areas, electrical power is not available or the supply is not always 
reliable. A solution to these problems may be the use of photovol- 
taic (PV) panels to convert sunlight to direct-current electricity 
which drives a DC circulating pump. When designing a large PV- 
pumping system, the solar engineer can optimize performance by 

ing the array current-voltage (I-V) maximum power charac- 
teristics to the pump-volute I-V load line. Designing a solar domes- 
tic hot water system, however, requires a best-fit selection from 
available pumps and pre-wired PV modules. The emphasis changes 
from maximum power points to pump startup point, shutdown 
point and full sun point. A methodology is provided here to allow 
the solar engineer to make such a best-fit selection for domestic hot 
water applications. I-V load lines also are provided for some pumps 
as experimentally determined in the Florida Solar Energy Center's 
Systems Laboratory. Also provided are some operational I-V 
curves for selected PV modules and operational data taken on a 40 
ft? (3.72 m?), 82-gallon (310 1) tank direct system. 
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40213 (CONF-840622—, pp 245-248) Inverted solar hot 
water heater with monthly adjusted reflector. Grimmer, D.P.; 
Grimmer, M.T.; Kloessner, L.K. (New Mexico State Univ., 
Las Cruces). 1984. NTIS, PC A99/MF A0O1. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

An inverted solar hot water heater uses a reflector to con- 
centrate the solar flux upwards onto the absorbing bottom of a tank 
that is insulated on its top and sides and glazed on its bottom. The 
inverted solar hot water heater described here was designed to 
have a concentration ratio of around 4X and to be adjusted on the 
21st day of each month, collecting sunlight between 9:00 a.m. and 
3:00 p.m. daily. The design uses a one-piece reflector that pivots 
and moves laterally on its front support point rollers. Collection 
performance was measured to be around 2100 Btu/day per square 
foot of tank glazing aperture (in winter operation). 


40214 (CONF-840622—, pp 249-253) Heat-pipe-assisted 
solar still, Saatci, A.M. (King Abdulaziz Univ., Jeddah, 
Saudi Arabia). 1984. NTIS, PC A99/MF AO1. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The behavior of a simple basin type solar still when its heat 
sink capacity is increased by a heat pipe system is investigated. The 
effects of heat pipe cooling on the output of the still, and on the 
important operational parameters such as the temperatures of cover, 
water, and steam-air mixture are studied. 


40215 (CONF-840622—, pp 255-257) Solar pond using 
sodium sulfate. Herrmann, C.C.; Merriam, M.F.; 
R. (Univ. of California, Berkeley). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

. An experimental solar pond of the non-convective type has 
been constructed, using sodium sulfate as the salt. Sodium sulfate is 
of interest as a solar pond salt because it is present in abundance in 
wastewater drained from agricultural lands in the central valley of 
California. The pond is rectangular, with vertical walls. Surface 
area is 99 sq. meters. External mixing tanks were used to prepare 
brines of appropriate density which were then pumped into the 
pond through a diffuser. The diffuser rested on the bottom; the 
most dense brine was added last. It was necessary to heat the brine 
in the external mixing tanks in order to dissolve the salt and avoid 
the formation of solid hydrate. The pond was filled in June 1983. 
Our two biggest problems have been excessive upward heat loss be- 
cause of convective sub-zones in the non-convective zone and poor 


‘insolation penetration because of insufficient water clarity. The first 


problem has been solved but the second remains. Algae suppression 
using copper has not worked as well as had been hoped. The brine 
as mixed has a high pH (9.3) because of carbonate impurity; cupric 
sulfate is not very soluble in alkaline solutions. Also, cupric ion as- 
sociates with sulfate, lowering its activity. A single movable pipe 
diffuser at one end of the pond has proved effective in repairing 
gradient imperfections, most of which apparently developed as a 
result of accidents during filling and early operation. As a result of 
these gradient imperfections bottom temperatures during the first 
summer hardly exceeded 60°C. 


40216 (CONF-840622—, pp 259-264) Passive stabiliza- 
tion of gradient zone boundaries in solar Hull, J.R. 
(Argonne National Lab., IL). 1984. NTIS, PC A99/MF 
AO1. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
Aap. CA, USA = Jun 1984). 
The positions of the gradient zone boundaries in the 1080 m? 
Research Salt Gradient Solar Pond at Argonne National Laborato- 
ry have been stable for almost three years, even though the thick- 
ness of the gradient is larger than that expected by stability argu- 
ments of previous studies. The stability is totally the result of pas- 
sive mechanisms. The lower boundary is continuously maintained 
by a salt pile at the bottom of the pond, with the top of the pile 
determining the position of the boundary. The position of the upper 
boundary cycles over the year. Its yearly average position is main- 
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tained by winter ice formation. Stability associated with 
the upper zone boundary are shown to have a complex hydrodyna- 
mics and a large day to day variation. 


40217 (CONF-840622—, pp 265-270) Design of a solar 
er eee of two Marine Corps barracks in 
Barstow. Lin, E.I.H.; Scherr, W.P.; French, R.L.; Yung, 
C.S.; Huang, L. (Jet Propulsion Lab., Pasadena, CA). 1984. 
NTIS, PC A99/MF A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA CS Jun 1984). 

A solar pond fi facility was designed to provide thermal 
energy for space heating, domestic water heating and space cooling 
for two 3-story Marine Corps barracks in Barstow, California. 
Highlights of the final design, including building thermal loads cal- 
culation and solar pond performance analyses, are presented. Con- 
struction cost estimates and an economic assessment based on life- 
cycle cost analysis are also included. 


40218 (CONF-840622—, pp 271-276) Comparative eco- 
nomic analysis of a solar-powered/fuel-assisted hybrid Ran- 
kine system. Lior, N.; Koai, K. (Univ. of Pennsylvania, 
Philadelphia). 1984. NTIS, PC A99/MF A01. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A present-value life-cycle economic analysis was performed 
for the SSPRE solar-powered/fuel-assisted hybrid Rankine system 
used for cooling. This cycle obtains about 80% of its energy from a 
solar source at about 100°C, and 20% from a fuel-fired superheater 
and operates at an efficiency of 15-20%, double from that of com- 
parable all-solar cycles. It was found that the present-value life- 
cycle cost of solar energy is the predominant cost component, and 
the economic advantage of this cycle in halving the solar collector 
area was quantified. The concept of an economic COP$ as pro- 
posed by the first author was used to good advantage in this hybrid 
system. Based on the economic parameter values and method used 
here, the electrically driven vapor compression chiller delivers at 
present cooling at about half the cost of the best solar cooling sys- 
tems. 


40219 (CONF-840622—, eee Modification to 
the f-chart method for domestic water systems with strati- 
fied storage. Copsey, A.B.; Klein, S.A.; Beckman, W.A. 
(Univ. of Wi Madison). 1984. NTIS, PC A99/MF 
A01. File Number DE86010135. 

From Annual of the American Solar Energy Socie- 


Ans SA USA es Jun ra yee 

eral experimental analytical studies have recently in- 
cuted ter ceed deen 
collectors at significantly lower flow rates than currently practiced. 
These studies have shown that system performance can be in- 
creased on the order of 10 to 15% by reducing the flow to about 
20% of typical collector flow rates. The f-Chart method design 
tool is not applicable for SDHW systems operating at low flow 
rates because it was developed with the assumption that the tank is 
fully mixed (a reasonable assumption when conventional flow rates 
are used). A modification to the f-Chart method was developed by 
running numerous TRNSYS simulations employing a stratified tank 
model. A correlation was developed between collector flow rate 
and an equivalent area. This equivalent collector area is the collec- 
tor area that a fully mixed system would need to obtain the same 
fraction solar on an otherwise identical stratified system. For the 
range of parameters tested, the modified f-Chart method compares 
to within 2.0% on an annual basis to simulation results. 


289-294) tne control 
systems, W i 


40220 (CONF-840622—, 
alternatives for solar water 
M.D.; Klein, S.A.; Duffie, J.A. (Univ. of Wisconsin, Madi- 


son). 1984. NTIS, A99/MF AOl. File Number 
DE86010135. 

From Annual of the American Solar Energy Socie- 
ty; sai CA, USA S Jun 1984). 

the performance of solar domestic hot water 

elie anikth senaen attnied eeeeenaenenae 
control alternatives which have not been thoroughly aatenes 
Reduced constant collector flow rates, variable collector fluid flow 
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rates, and variable volume storage are several alternative strategies. 
This paper presents the results of an analytical study using the 
TRNSYS simulation program in which the thermal performance of 
SDHW systems utilizing these alternative control strategies while 
operating under realistic conditions in several different climates of 
the US is examined. The effects on system performance of time of 
year, collector area and quality, preheat storage tank volume and 
energy losses, degree of stratification in preheat storage, controller 
temperature deadbands, auxiliary set temperature, total daily usage, 
and load distribution are investigated. 


(CONF-840622—, pp 295-300) Analysis of an 
active charge/passive solar space 

system. Short, W.; Kutscher, C.F. (Solar Energy Research 
Institute, Golden, CO). 1984. NTIS, PC A99 A01. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Recently, builders have shown considerable interest in com- 
bining the features of active and passive solar space heating systems 
into a hybrid system employing active collection and some form of 
passive discharge/storage device. The authors examined the per- 
formance and economics of a hybrid air-based, residential system 
using 18.5 m? of roof-mounted air collectors and a hollow-core slab 
that discharges directly to the space by radiation and convection. 
In addition to space heating, the system provides domestic hot 
water heating and summer cooling by night venting of the slab. 
The system is assumed to be installed in a fairly tight new house 
with a floor area of 140 m? and 7 m? of south-facing glazing. Pre- 
liminary slab design parameter sensitivities were examined by simu- 
lating the slab under steady-state conditions using a three-dimen- 
sional multi-node model. These preliminary findings were employed 
in developing an annual simulation of the entire system and house 
using the TRNSYS computer code. A limited number of sensitivity 
analyses were conducted with TRNSYS. These included sensitivi- 
ties to climate, collector parameters, slab design, heat transfer pa- 
rameters, heating loads, and controls, as well as an economic and 
performance comparison with an air-based active solar system using 
rockbed storage. The hybrid system heating performance and eco- 
nomics under the base case conditions were comparable to those of 
the active/rockbed system. The hybrid system collector outlet tem- 
peratures were lower than those of the active system, yet the inlet 
temperatures were higher, yielding comparable collector efficiency. 


40222 (CONF-840622—, pp 307-312) a study of 
unsteady natural convection in a storage tank. Shyu, R.J.; 
Hsieh, CK. (Univ. of Florida, Gainesville). 1984. NTIS, PC 
A99/MF AO1. File Number DE86010135. 

From Annual ing of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The decay of thermal stratification is analyzed using a nu- 
merical study. The fluid flow and heat transfer in the storage 
medium and the tank wall are solved using two-dimensional 
models, and the entire problem is treated as a conjugate heat trans- 
fer problem. The medium is initially stratified near the middle of 
the tank, and the tank wall is at a uniform temperature. Buoyancy 
driven flows develop first in the lower region, which rapidly dimin- 
ishes while those in the upper region grow and finally extend to 
full length because of the heat loss from the wall. In the paper, the 
isotherms, velocities, and streamlines are examined in detail. The 
numerical results are also compared with the experimental data re- 
ported in the literature. Agreement is satisfactory. 


40223 ae dae pp 313-318) Modeling of the 
ey oe H field-test experiments. Lewandowski, 
A. (Solar Research Institute, Golden, CO). 1984. 
NTIS, PC ASS MIF Al. File Number DE86010135. 

From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The Solar Energy Research Institute (SERI) has modeled 
seven of the Department of Energy (DOE) sponsored solar Indus- 
trial Process Heat (IPH), field test experiments and generated per- 
formance predictions for each project. Additionally, these perform- 
ance predictions have been compared with actual performance 
measurements taken at the projects. Performance prediction were 
generated using SOLIPH, an hour-by-hour computer code with the 
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capability for modeling many types of solar IPH components and 
system configurations. Comparisons of reported and predicted per- 
formance resulted in good agreement and a high level of confi- 
dence in the ability to accurately estimate potential solar IPH 
system energy deliveries. ' 


40224 (CONF-840622—, pp 349-353) Performance of a 
cold-climate batch water heater with no active or manual 
freeze protection strategy. McCarney, S.P. (Colorado Moun- 
tain College-Solar Retrofit, Glenwood Springs). 1984. 
NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun - 

A detailed descriptions of a batch water heater (integral col- 
lector storage system) freeze protection strategy for cold climates 
(ie., with lows of -15°F) is presented. The design goals of this 
strategy are to maximize thermal performance while retaining the 
best features of a batch heater, such as comparatively low system 
cost, simplicity, no parasitic power requirements, and near zero 
maintenance. Since batch heaters are commercially available with 
guarantees to -25°F, the weakest link in the balance of the system is 
typically exposed plumbing. By keeping exposed plumbing runs as 
short as possible and carefully superinsulating the runs, one can 
attain the design goals listed above. How the author accomplished 
these goals is presented both quantitatively and qualitatively. Peak 
winter night and day data is presented, as well as summer peaks. 
Construction details and lessons learned are included. 


40225 ee P 355-358) Security and ther- 
mal protection of openings used for natural ventilation in resi- 
dential construction. Heinemeyer, R.R. (Solarchitecture, 
Denver, CO). 1984. NTIS, PC A99/MF A0O1. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, + ae (5 Jun 1984). 

Cooling with natural ventilation is a popular method em- 
ployed in well-designed, low-energy and passive solar buildings. 
Rather large openings must frequently be used to compensate for 
the relatively low driving force of thermal stack effects. Their size 
often causes concern for building security and wintertime heat loss. 
The use of windows as ventilation devices cannot always satisfacto- 
rily address these concerns. Four types of ground-level openings 
are presented showing practical methods of providing security and 
thermal protection of the openings. Also discussed are several roof- 
top ventilation devices and the methods for providing thermal clo- 
sures. 


40226 (CONF-840622—, pp 359-364) Thermal storage in 
passive solar buildings: what the performance data indicates. 
Howard, B.D. (National Concrete Masonry Association, 
Herndon, VA). 1984. NTIS, PC A99/MF AOl. File 
Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
Aa CA, USA (5 Jun 1984). 

Using monitored results, several applications of thermal mass 
in built passive homes were studied. The available data on moni- 
tored passive solar residential buildings has been carefully surveyed. 
Little comprehensive monitoring of passive buildings’ thermal stor- 
age systems has been performed beyond the VITRO / National 
Solar Data Network (NSDN). However, some hope remains that 
the National Association of Home builders - Research Foundation 
(nie. SERI) Class B project will enhance its low-cost monitoring 
procedures to generate more valuable thermal mass data. Thermal 
mass in passive energy systems continues to be an area of consider- 
able interest to i designers, architects, builders, trade 
groups and others involved in creating the built environment. 


40227 (CONF-840622—, pp 365-370) Thermal perform- 

ance of fixed and variable selective transmitters in commer- 

cial architecture. Bartovics, W.A. (Winter Associates, Lin- 

coln, MA). 1984. NTIS, PC A99/MF A01. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 

eo CA, USA (5 Jun —- 

A parametric model is developed for use in evaluating the 


relative thermal and lighting performance of a variety of existing 
glazing materials. 


and proposed commercial The glazings consid- 
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ered are divided into three general categories: (a) traditional glass 
of both clear and reflectorized types; (b) glazings with fixed selec- 
tive transmission properties which large reflect the invisible, heat 
bearing portion of the solar spectrum; and (c) newly proposed elec- 
tro-chromic glazing materials which dynamically switch between 
two selective transmissions. This parametric model is based on 
comparisons of total annual energy consumption for a typical pe- 
rimeter office of a multi-story building situated in a variety of US 
cities with reasonably dense commercial development. The results 
of the simulations showed a handsome potential savings for selec- 
tive transmitters of both the fixed and switchable variety over sev- 
eral standard glazing types. Fixed transmitters were excellent per- 
formers with several configurations offering savings only slightly 
lower than the highest savings attained by the switchable group. 
The switchable transmitter group contained glazings which pro- 
duced the lowest annual loads. The primary reductions were made 
in cooling loads without dramatic increases in lighting loads, but 
heating savings, resulting primarily from glazing materials with low 
emissivity coatings, proved to be significant in cold climates. 


40228 (CONF-840622—, pp 371-375) Survey of micro- 
computer based design tools for building energy calculations. 
Ahmed, S.F. (Burt Hill Kosar Rittelmann, Associates, 
Butler, PA). 1984. NTIS, PC A99/MF AOl1. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The results of a recently completed survey of microcomput- 
er based building energy design tools are presented. Only the 
design tools developed in the US have been considered in this 
survey. The method of categorization of design tools is given. 
Some areas for further work in the design tool development have 
been identified. 


40229 (CONF-840¢ .2—, pp 377-381) Development of an 
evaluation method for passive solar design tools. Willman, 
A.J. (A.C.E.C. Research, Washington, DC). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Over the past several years, the DOE Passive Solar Energy 
Program has produced a number of new methods (or tools) for ana- 
lyzing passive solar heating, cooling and daylighting strategies for 
both residential and commercial applications. Private researchers 
and designers have expanded upon this work by developing meth- 
odologies of their own. However, the results of the efforts by both 
private and public sector research in design tool development have 
been accepted at a slow pace by the building design industry. The 
reasons for this slow infiltration are discussed. As a means to assist 
government and industry to sort out some of these problems and 
issues, the Building Energy Design Tool Development Council 
(BEDTDC) was formed in 1981. BEDTDC is an association of 
over fifteen national building trade groups, technical societies, and 
research organizations. One of its first projects, under DOE spon- 
sorship, is to assess the state of the art of passive solar design tools 
and to recommend and test an evaluation procedure for these tools. 


40230 (CONF-840622—, pp 383-388) International 
survey of design tools for building energy calculations. Rittel- 
mann, P.R.; Ahmed, S.F. (Burt Hill Kosar Rittelmann Asso- 
ciates, Butler, PA). 1984. NTIS, PC A99/MF AO0Ol1. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The results of the revised Building Energy Calculation 
Design Tools Survey are presented. This survey was done as part 
of the work for International Energy Agency (IEA) Solar R & D, 
Task VIII, Subtask C. The survey was partially sponsored by the 
US Department of Energy. A total of 218 design tools were sur- 
veyed in November 1983. The results of this survey are presented. 


40231 (CONF-840622—, pp 389-394) Housing design 
mistakes resulting from considerations in 


only 
solar energy design. Neal, C.L. (North Carolina Alternative 
Energy Corp., Research Triangle Park). 1984. NTIS, PC 


A99, AO1. File Number DE86010135. 
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From Annual meeting of the American Solar Energy Socie- 
y; Anaheim, CA, USA (5 Jun 1984). 

study i is based upon recent work which focused on the 
impact of glass on the energy required for space conditioning of 
houses in North Carolina. The impact of glass is closely tied to pas- 
sive solar design if you assume moderate amounts of glass and that 
there is sufficient internal mass in the house to utilize all solar 
inputs. All glass considered is double glazed with no overhang or 
shading. Based upon the considerations above, the impact of glass 
on the energy requirements of a house is analyzed under the fol- 
lowing variables: (a) 360° variation in the orientation of the glass, 
(b) heating season only, (c) annual energy, and (d) climate variation 
across North Carolina. The analysis reveals that if only heating is 
considering the beneficial effects of glass on energy required for 
space conditioning of a house in North Carolina is always overesti- 
mated. A specific house plan is given, and the impact of the glass 
on the energy required for heating only and for annual space condi- 
tioning is calculated. Errors in predicted savings from the glass 
(passive solar design) using only heating considerations are as high 
as 112% if compared to a null wall design or 42% if compared to a 
house with the same amount of glass uniformly distributed in orien- 

tation. 


40232 (CONF-840622—, pp 395-399) Including the 
effect of control strategy in solar load ratio calculations. 
Wray, W.O.; Kosiewicz, C.E. (Los Alamos National Lab., 

. 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

As originally developed, solar load ratio correlations for per- 
formance analysis of passive heating systems were intended for use 
only with a constant thermostat set-point. The thermostat setpoint 
used in the method may be adjusted to account for the effect of 
heating from internal sources, but setback or shutdown strategies 
that are frequently employed in both residential and commercial 
buildings were not allowed. A procedure for approximating the 
effect of various control strategies through use of an equivalent 
constant thermostat setpoint, T/sub ec/, has recently been devel- 
oped at the Los Alamos National Laboratory. The value of T/sub 
ec/ depends on the level and duration of thermostat settings used 
during the diurnal cycle and on the characteristic time constant of 
the building. The characteristic time constant is a function of the 
diurnal heat capacity of the building and its loss characteristics. 
The method described in this paper has been applied to a variety of 
passive solar buildings in two distinct climatic regions and was 
found to yield good accuracy when compared with detailed ther- 
mal network calculations. 


40233 (CONF-840622—, pp 401-406) Combined active 
collection-passive storage and direct-gain hybrid space sys- 
tems. Evans, B.L.; Klein, S.A. (Univ. of Wisconsin, Madi- 
son). 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
7 CA, USA ee Jun 1984). 

A modification to the utilizability design method for active 
collection-passive jae systems (1,2) is presented which allows 
for combination of active collection-passive storage and direct-gain 
solar systems. The systems analyzed here collect energy by using 
both active collectors and direct gain windows, but use only the 
capacitance of the building as the energy storage media. 


40234 (CONF-840622—, pp 437-442) Effect of ventilated 
Trombe wall airflow. Haberl, J.S.; Kreider, J.F. (Univ. of 
Colorado, Boulder). 1984. NTIS, PC A99/MF AO1. File 
Number DE86010135. 

From Annual ing of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The simulation of a vented Trombe wall system requires, in 
part, the analysis of the convective air flow that occurs in the col- 
lector channel between the irradiated Trombe wall surface and the 
glazing. Much of the pioneering work in this field was done by Bal- 
comb, et al., at Los Alamos. Recently, the methods applied by Bal- 
comb to analyze the air circulation have come under criticism be- 
cause of their tendency to overpredict the flow of air attributed to 
this circulation. Specifically, the flow that is predicted by the flow 
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equations in the PASOLE thermal simulation model does not con- 
sider the friction in the irradiated collector channel and only indi- 
rectly considers the friction of both the lower and upper vents. 
This report compares flow rates, air temperatures and annual auxil- 
iary energy requirements for a complete quadratic and the simpli- 
fied PASOLE flow equations. Also, certain suggestions are made 
for determining the orifice coefficients. 


40235 (CONF-840622—, pp 443-448) Natural energy 
systems technology town. Wedin, E.W. 1984. NTIS, PC PC 
A99/MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Using this planners’ work on Natural Energy Systems Tech- 
nology (NEST) at an urban scale, a group of Palm Beach County 
(Florida) community leaders are modeling an ecologically neutral 
all-win community for the information age. Thinking Globally and 
Acting Locally was the charge of an intense two-day (August 
1983) workshop of the 60 member Futures Group of Palm Beach 
County. The monthly meetings and additional events which fol- 
lowed have identified ten major areas of transformation for this 
bellweather county in a bellweather state as we enter this next age. 
The one overall vision of the group is to unite all ten concerns into 
a holistic energy self-sufficient community. As facilitator of the 
place to build team, Winslow Wedin has drawn upon his fifteen 
years of planning and designing visionary communities to present 
this initial paper outlining the concepts for Nestown, the natural 
energy system community for the information age. In the flow 
chart of the proposed activities, this paper on Nestown marks a 
major milestone in the process toward the team’s vision of a com- 
prehensive framework. The bias of the presentation is primarily 
solar energy, which is a major bias for the design; however, all 
other aspects of natural energy including human potential are ad- 
dressed. The document, contains ten parts to include site selection, 
several diagrams, a flow chart of activities, a waste cycling, com- 
munity capitalism and brief bibliography. 


40236 (CONF-840622—, pp 455-459) Sun/Earth house. 
Poetsch, J.C. (Univ. of California, Berkeley). 1984. NTIS, 
PC A99/MF A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

In 1976, the double envelope passive solar design scheme ar- 
rived with much fanfare, publicity and controversy. Despite the 
disputed claims and arguments, there was agreement on one point: 
envelope houses maintain maximum thermal comfort with minimal 
backup energy costs. Fundamentally, they worked. After many 
years of analysis, monitoring, and modification, several adaptations 
on this basic theme have emerged. Tom Smith, the designer and 
builder of one of the earliest envelope homes in Tahoe, California, 
has recently been advocating a system he calls the Sun/Earth Con- 
nection. As an outgrowth of his original house, this system includes 
an attached sunspace coupled to the crawl space soil. Eliminated is 
the envelope which surrounds the ceiling and the north side in the 
typical envelope schemes. Smith contends that the soil will provide 
sufficient heat to keep the greenhouse only a few degrees below 
soil temperature without the envelope or mechanical distribution of 
the heat to the soil. This tempered sunspace thus reduces heat loss 
from the south side of the building. The performance claims of this 
building type are discussed. Smith’s thermal analysis work will be 
discussed and compared to both simple hand held calculator meth- 
odology and CALPAS 3 computer simulation. 


(CONF- ae 473-478) Presentation of an 


advanced simulation application to a solar-assist- 
ed building in New England. D’Aquanni, R.T.; Seaver, C.W. 
(Applied Resources Group, Inc., Brookline, MA). 1984. 
NTIS, PC A99/MF AOl. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
ahaa =P CA, USA (5 Jun 1984). 

The program PEGFIX 2 simultaneously calculates tempera- 
ture excursions in a sunspace and the heated space and the heat 
flows between these and the ambient environment. Entering the pa- 
rameters and the weather data for any month takes approximately 
five minutes. A flexible editing program enables the user to change 
these inputs in a few seconds for another run. The calculation and 
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recording of hourly data for a week of simulation consume less 
than two minutes. Driving forces, temperatures and results are 
graphically displayed on a color monitor or printed on hard copy. 
Another commercially available simulation program was used to 
validate PEGFIX 2. The design of a solar-assisted total heating 
system for a commercial building in New England is presented. 
Solar is predicted to provide a major portion of the space and do- 
mestic hot water heating loads of this building. Life-cycle cost eco- 
nomics was employed and assisted our client in tapping innovative 
low interest rate financing. 


40238 (CONF-840622—, pp 479-484) Passive solar 
homes as viewed by the occupants. Brandt, J.A.; Herron, 
C.C.; Hogue, T.A. (Oregon State Univ., Corvallis). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The owners of 93 (69.4% sampling response rate) passive 
solar homes in Oregon responded to a mail survey questionnaire in 
June and July 1982. Respondents were educated, more than 65% 
had four year college degrees; affluent, medium income was from 
$30,000 through $39,999; and middle aged, median age was 41. All 
homes were first owner occupied, and all but one were single 
family detached dwellings. Median square footage was from 1500 
through 1999 with mean initial market value including land slightly 
over $100,000. The majority were very satisfied (78.5%) or some- 
what satisfied (11.8%) with their passive solar homes. The majority 
were very satisfied with interior decorating, effort and time re- 
quired in daily operations, energy savings, floor plan, general main- 
tenance requirements, exterior design of house, internal noise level, 
and comfort level. The only problem in the primary living space 
that was identified by the majority of respondents was the cleaning 
of high windows and other glass areas. 


40239 (CONF-840622—, pp 703) State of the art - 1983: 
agriculture. Fynn, R.P. 1984. NTIS, PC A99/MF AOI. File 
Number DE86010135. 
From Annual of the American Solar Energy Socie- 
mAs. CA, USA G Jun 1984). 

This year the main themes of renewable energy in agricul- 
ture were those of sizing of energy collection systems, the burning 
of biomass and the production of fuel from biomass, and various 
barriers to the adoption of renewable energy systems in the agricul- 
tural sector. The last area addressed is one of the most interesting 
areas in that, no matter how innovative, economic or correct a par- 
ticular solution or system might be, it is of no use unless it is imple- 
mented by the farmer or grower. The sizing of solar energy collec- 
tion systems for heating livestock housing is described. It is empha- 
sized that domestic space heating and livestock space heating have 
very different requirements and that the turnover of air volume ac- 
ceptable in a domestic situation was totally unacceptable in a live- 
stock situation due to the high concentration of vapors in a live- 
stock shelter. Thus design algorithms for livestock space heating 
from solar energy need to be developed in and of themselves and 
cannot be simply lifted from designs for solar heating residences. 


40240 (CONF-840622—, pp ages Sizing solar energy 
applications and seasonal 


i for 
Hietala, J.S.; Janni, K.A.; jacobson, L.D.; 
pth V.J.; Jordan, K.A. 1984. NTIS, PC A99/MF AO1. 
File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
o An. CA, USA (5 Jun 1984). 

A preferred method for sizing energy systems based on eco- 
nomic considerations was developed. The use of rules of thumb de- 
veloped for residential applications is not valid because of the un- 
derlying assumptions of the air entering the collector and the need 
to provide sufficient ventilation air for animal wellbeing. The prob- 
lems of determining a heat balance from field measurements of 
solar energy available are minor; however, the determination of the 
amount of purchases energy which can be replaced by solar energy 
is complex and requires careful evaluation of system leaks, animal 
heat production, transient storage of heat, and ventilation rates. Ex- 
perimental evaluation of solar utilization was found nearly impossi- 
ble and simulation methods were used to obtain ready answers even 
though verification with field data is needed, particularly for ther- 
mostatically controlled ventilation systems. Nevertheless, simulation 
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methods hold the greatest hope for developing agricultural rules of 
thumb similar to those developed for the residential trade, and de- 
velopments in this area are encouraged. 


40241 (CONF-840622—, pp 743-748) Processing and 
combustion of corn cobs to provide heat for drying corn. 
Morey, R.V. (Univ. of Minnesota, St. Paul). 1984. NTIS, 
PC A99/MF A0O1. File Number DE86010135. 

From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A system to collect, transport, process, dry and burn corn 
cobs to dry corn was evaluated. A mixture of shelled corn and cobs 
was harvested and transported to the drying facility where a con- 
tinuous, automated system separated, dried and conveyed cobs to 
the combustor. Exhaust products were put directly into the drying 
air without adversely affecting the corn’s appearance or odor. 


(CONF-840622—, pp 801-814) Experimental pas- 
sive solar performance assessment of an earth-sheltered house. 
Goldberg, L.F. (Univ. of Minnesota, Minneapolis). 1984. 
NTIS, PC A99/MF A01. File Siena DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A single mathematical model describing the performance of 
energy efficient housing is delineated. The experimental energy per- 
formance data obtained from a passive solar, earth-sheltered house 
over a monitoring period in excess of one year is used to investi- 
gate the applicability of the model. The water heater energy con- 
sumption unavailable for space heating and the data integration 
period are parametrically varied to determine their effect on the 
model applicability. Linear regression analyses performed on the 
data yield an index which is a candidate for a generally applicable 
energy efficient housing performance label. The passive solar per- 
formance of the house is discussed in terms of the effectiveness of 
the concrete floor slab as a thermal storage medium and the contri- 
bution made by the solar input to the overall space heating require- 
ments. It is concluded that the relationship between the variables 
encompassed by the mathematical model is not linear over their 
entire range, although the model is experimentally validated in 
terms of limit checks. Passive solar technology does make a signifi- 
cant contribution to the energy performance of the house supplying 
as much as 45% on average of the overall space heating require- 
ments during the winter months. 


40243 + (CONF-8510218—, pp 257-258) Program aimed at 
the dev of 


solar design and tech- 
nology. Palmer, J. (Databuild Ltd., Birmingham, —- 
Mar 1986. NTIS, PC A13/MF AOl. File Number 
DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

EPA's are a new approach in the UK to the problem of in- 
creasing the awareness of passive solar design in the building indus- 
try. The EPA program was devised to complement the long term 
research efforts of the scientific community by adopting a compre- 
hensive approach to the evaluation of passive solar buildings. It in- 
cludes not only energy performance, but also studies occupancy 
and operational factors. Up to 40 passive solar buildings are to be 
assessed in a three year period. A strategy has been evolved which 
encompasses studies on both domestic houses and non-residential 
commercial buildings. This strategy has several elements: it recog- 
nizes the finite resources which can be committed to any one build- 
ing; it standardizes the formal relationship with the building owner, 
the testing and monitoring procedure and the reporting format; 
since it is directed primarily to the building’ industry and not the 
research community, it relies on consensus techniques with a high 
credibility; and it considers the reactions of the building occupants 
to the quality of their environment. An EPA has three components: 
(1) monitoring the test building, (2) modelling the test building, and 
(3) modelling a reference building(s). Each of these components is 
discussed. 





5491 / ERA-11/18 


40244 (DOE/R0/00035—T1) Solar heated swine farrow- 
ing shed. Final report. (William), Pingree, ID 
(USA)). [1986]. Contract FG06-79R000035. 9p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86013173. 

A swine farrowing shed that uses energy for heat is de- 
scribed. The design of the shed incorporates solar collector glazing, 
a rock bed storage, and two ventilation fans. The results of solar 
calculations are presented. 


40245 (DOE/R0/00531—T1) Passive solar greenhouse/ 
animal shelter ecosystem. Final Withers, B. (Withers 
(Bruce), Sisters, OR (USA)). 30 May 1984. Contract FG06- 
80R000531. 1lp. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86012986. 

The performance results of a passive solar greenhouse/ 
animal shelter ecosystem are presented. 


40246 (DOE/R0/00653—T1) Passive solar ne. 


performance. Final report, Juneau, Alaska, January 
December 31, 1982. Moberly, S.A. (Moberly (S.A.), Juneau, 
AK (USA)). 1983. Contract FG06-80R000653. 155p. NTIS, 
PC A08/MF A0O1. File Number DE86012937. 

This passive solar greenhouse project was undertaken to 
allow for a longer growing season for vegetables and flowers, and 
to permit production of some varieties of plants that could not oth- 
erwise be grown, i.e. tomatoes. The passive solar greenhouse was 
tested in Juneau, Alaska. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 40244 


(CONF-840622—, pp 161-166) Mechanical degra- 
dation of thin plastic films. Loh, Y.S.; Bannerot, R.B. (Univ. 
of Houston, TX). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 

195 AneSin pdacth USA (5 Jun 1984). 

films are used in many solar applications (collec- 

ensputn edamame adnan A 
previous study investigated the degradation in the optical properties 
of two thin plastic films (Tedlar PVF and Teflon FEP) after expo- 
sure to several different environments. The objective of the current 
study was to determine the degradation of the mechanical strength 
of thin plastic films exposed to the same environments used in the 
optical study and to determine if a correlation existed with the deg- 
radation rates observed in the optical properties. The paper de- 
scribes a mechanical testing program for 4-mil Tedlar sheets. Re- 
sults are presented for a year-long strength and elongation at failure 


(CONF-840622—, pp 185-189) Field ame? - 
velopment and system of evacuated CPC’ 
O’Gallagher, J.; Winston, R.; Ford, R.G. (Univ. of Chineno, 


IL). 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 
From Annual of the American Solar Energy Socie- 
=A CA, USA - Jun 1984). 
of a high reflectivity stationary concentra- 


quirements for the system tests are reviewed. 
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40249 (CONF-840622—, pp 191-195) Point focus dishes 
with relaxed optical tolerances utilizing nonimaging secondary 
concentrators. Winston, R.; nies J.; Ortabasi, U. 
(Univ. of Chicago, IL). 1984. NTIS A99/MF A01. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A simple model for analyzing the thermal performance of 
point focus concentrators with nonimaging ideal type secondary 
a npusdedenh iy ebmnedadh.- tid anal iiedanadltiaas 48 te 
concentrator at a given design temperature to the primary slope 
error tolerances and types of secondary (if any) as a function of the 
primary focal ratio. It is shown that if the primary alone can 
achieve an efficiency in the range 0.5 - 0.7, incorporation of a sec- 
ondary into the basic design can improve the energy delivery by 
15% to 20%. Alternatively, one can maintain a fixed 
while relaxing the slope error tolerances by 30% to 70%. This is 
shown to be particularly advantageous for the case of a faceted pri- 
mary of relatively long focal ratio (F/D = 1.0). 


40250 (CONF-840622—, pp 197-202) Proposal for 
compound-honeycomb collector. Hollands, K.G.T.; inane, 
K. (Univ. of Waterloo, Ontario). 1984. NTIS, PC A99/MF 
A01. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
1 Amgen USA (5 Jun 1984). 


leaving an air gap of about 10 mm between the plate and the hon- 
eycomb, forming a compound honeycomb collector. The paper 
evaluates the suggestion through three basic studies. The first two 


leaving the air gap effectively decouples the modes but without sig- 
nificantly altering the free convection at the design condition. 
Hence the compound honeycomb collector should have very good 
performance at high temperature. 


40251 (CONF-840622—, pp 203-208) Albedo flat-plate 
solar collector. Tabor, H. (Scientific Research Foundation, 
Jerusalem, Israel). 1984. NTIS, PC A99/MF AOl. File 
Number DE86010135. 
From Annual of the American Solar Energy Socie- 
oe S Jun 1984). 

The theory, construction, and advantages of an albedo col- 
lector are discussed. The collector is mounted a short distance 
above the ground or roof of a building, wherein the usual rear solid 
insulation of the collector is replaced by a transparent window, per- 
mitting the absorber plate to absorb albedo energy reflected from 
the roof, which is made light-colored for this purpose. The loss-co- 
efficient U of the collector is increased, but less than might be ex- 
pected. The extra income of radiation can be considerable - of the 
order of 20%-60% of the front-face irradiation - dependent upon 
season, geometry, and the diffuse fraction. The net result is a large 
increase in useful output per unit area of collector, compared with 
conventional flat-plate collectors, up to a crossover A T/L/sub t/ 
where the increased U factor becomes dominant. The units are long 
and narrow, designed for rapid in-line assembly in spaced parallel 
rows on horizontal roofs. First applications are for large residential, 
industrial, or commercial hot water installations and for the heating 
a a 
applications. 


40252 (CONF-840622—, pp 209-214) Investigation of 
volumetric receiver reflecting rows. M.K.; Welty, J.R. 
( State Univ., Corvallis). 1984. NTIS, PC A99 /MF 
AO1. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 
The volumetric receiver uses wedge-shaped reflecting pins 
to reduce reflection and reradiation losses. This paper describes the 
method of modeling and analyzing the reflecting zones. The results 
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of the analysis are discussed with emphasis on significant trends, 
and appropriate designs are identified. 


40253 (CONF-840622—, pp 215-220) In situ evaluation 
of convective losses in molten salt central receivers. ~~ 
K.J.; Buna, T. (Martin Marietta Denver Aer ) 
1984. NTIS, PC A99/MF AO1. File Number D 6010135. 
From Annual meeting of the American Solar Energy Socie- 
ia. CA, me (5 Jun 1984). 

A special tes t conducted as a part of the 5 MWt Molten Salt 
Subsystem Research Experiment (SRE) at CRTF is described. The 
objective was to develop a method for the evaluation of receiver 
convection losses during actual (sun-on) operating conditions, and 
to provide supplementary data to the series of convection tests con- 
ducted with no solar flux as a part of the same program. A unique 
test technique was employed whereby the receiver was operated al- 
ternately at maximum salt flow and at design conditions (approxi- 
mately 75% flow) throughout the solar day, and the convection 
(and infrared) losses were determined from the response of the ab- 
sorption panel temperatures to these transients. The results indicate 
higher convection losses and lower radiation losses than previously 
predicted, and convection coefficients that are comparable to those 
obtained from scale model isothermal cavity tests by other investi- 
gators. 


40254 (CONF-840622—, pp 301-305) Heat transfer in a 
ground solar collector. Chen, P.I.; Dodge, L.E. (Portland 
State Univ., OR). 1984. NTIS, PC A99/MF AOl. File 
Number DE86010135. _ 

From Annual of the American Solar Energy Socie- 


7 ha CA, USA S Jun 1984). 
study to calculate the amount of heat transfer to a flowing 


fluid in a buried pipe is presented. The work includes a finite ele- 
ment heat transfer model consisting of a fluid-carrying pipe, soil 
medium and a ground surface. The properties of soil and pipe along 
with the characteristic of flow are used as inputs for the model 
study. The study was carried out by using a finite element program 
ANSYS. The results obtained from the program are compared with 
a simpler conductive heat transfer method involving a modified 
shape factor with good agreement. 


40255 (CONF-840622—, pp 523-528) Optical analysis of 
cassegrainian solar concentrators. a. S.S.; Schwin- 
kendorf, W.E. (BDM Corp., Albuquerque, NM). 1984. 
NTIS, PC A99/MF A0O1. File enher DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ee CA, USA as Jun 1984). 

A Cassegrainian so lar concentrator, using a 7-meter diameter 
primary reflector, is analyzed in three forms: (1) an unmodified 
Cassegrainian, (2) the Ritchey-Chretien configuration, and (3) the 
unmodified Cassegrainian with a nonimaging tertiary reflector. Per- 
formance was not significantly improved with the Ritchey-Chre- 
tien; however, the tertiary resulted in significant improvement in 
intercept factor and optical efficiency. Comparison of performance 
with a parabolic dish concentrator (PDC) illustrates that the Casse- 
grainian can have higher performance than the PDC at high tem- 
peratures with large receivers. 


40256 (SAND—85-2758C) Receiver/reactor raya ry 
thermochemical 


transport of solar energy. Diver, 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. Tp. (CONF-860810—3). NTIS, 
PC A02. File Number DE86010959. 
From Intersociety energy conversion engineering confer- 
on CA, USA (25 Au .— 
hemical transport of solar energy based on reversi- 
ble dualinnane reactions may be a way to take advantage of the high- 
temperature capabilities of parabolic dishes, while minimizing pipe 
network heat loss, since energy is transported at ambient tempera- 
tures in chemical form. Receiver/Reactor design is a key to making 
thermochemical transport a reality. In this paper the important pa- 
rameters for solar receiver and chemical reactor design and how 
they relate to each other are presented. Three basic receiver/reac- 
tor types, applicable to thermochemical receiver design, are identi- 
fied. (1) Tube Receiver/Reactors have tubular reactor elements 
which are directly heated by solar energy in the receiver. (2) Indi- 
rect Receiver/Reactors use an intermediate heat transfer fluid be- 
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tween the receiver and reactor. (3) Direct Absorption Receiver/ 
Reactors absorb sunlight directly on the reactor catalyst. Advan- 
tage, limitations, and risks associated with each design are discussed 
and examples of those that have been built are given. Each type 
offers its own set of advantages and risks, and warrant further in- 
vestigation. 23 refs., 6 figs., 1 tab. 


1420 Heat Storage 
REFER ALSO TO CITATION(S) 40244 


40257 (CONF-840622—, pp 239-243) System for produc- 
ing and storing naturally frozen ice. Francis, C.E. (Illinois 
State Univ., Normal). 1984. NTIS, PC A99/MF A011. File 


. Number DE86010135. 


From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Refrigeration, cooling and/or chilling methods usually re- 
quire rather large amounts of energy for operation. This system 
uses naturally frozen ice in long term storage to provide an eco- 
nomical source of ice for various cooling of chilling purposes. Ini- 
tial research and computer simulations indicate that in areas where 
the winter is sufficiently cold and of sufficient duration, this system 
would be an economical, viable option for uses such as simple re- 
frigeration, summer air conditioning, or simply for effective dehu- 
midification. System coefficient of performance (COP) will approxi- 
mate 5.2 for a representative size system located in Chicago, Illi- 
nois. A relative feasibility assessment of five cities in the US indi- 
cates that for these cities as the winter climate becomes more mild, 
the summer cooling load increases as does the required storage 
volume. These results indicate that ice system operation in milder 
climates becomes increasingly difficult. The assessment shows a 
predicted feasibility based upon the number of years out of five that 
the system can provide 100% of the cooling load. 


15 GEOTHERMAL ENERGY 
1502 Geology And Hydrology Of Geothermal Systems 


40258 (LBL—20523) Quantitative — of the Cerro 
Prieto field. Halfman, S.E.; Lippmann, M.J.; Bodvarsson, 
G.S. (Lawrence Berkeley ‘Lab., CA (USA)). Mar 1986. 
Contract AC03-76SF00098. lip. (CONF-860111—12). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86012067. 

From 11. workshop on geothermal reservoir engineering; 
= CA, USA (21 Jan 1986). 

A three-dimensional model of the Cerro Prieto geothermal 
field, Mexico, is under development. It is based on an updated ver- 
sion of LBL's hydrogeologic model of the field. It takes into ac- 
count major faults and their effects on fluid and heat flow in the 
system. First, the field under natural state conditions is modeled. 
The results of this model match reasonably well observed pressure 
and temperature distributions. Then, a preliminary simulation of the 
early exploitation of the field is performed. The results show that 
the fluid in Cerro Prieto under natural state conditions moves pri- 
marily from east to west, rising along a major normal fault (Fault 
H). Horizontal fluid and heat flow occurs in a shallower region in 
the western part of the field due to the presence of permeable inter- 
granular layers. Estimates of in major aquifers are 
obtained, and the strength of the heat source feeding the hydrother- 
mal system is determined. 


40259 (LBL—21025) Accuracy of the MINC approxima- 
tion. Lai, C.H.; K.; Bodv: G.S. (Lawrence 
Berkeley Lab., CA (USA)). Feb 1986. Contract AC03- 
76SF00098. 18p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86012753. 

The method of “multiple interacting continua” is based on 
the assumption that changes in thermodynamic conditions of rock 
matrix blocks are primarily controlled by the distance from the 
nearest fracture. The accuracy of this assumption was evaluated for 
regularly shaped (cubic and rectangular) rock blocks with uniform 
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initial conditions, which are subjected to a step change in boundary 
conditions on the surface. Our results show that pressures (or tem- 
peratures) predicted from the MINC approximation may deviate 
from the exact solutions by as much as 10 to 15% at certain points 
within the blocks. However, when fluid (or heat) flow rates are in- 
tegrated over the entire block surface, MINC-approximation and 
exact solution agree to better than 1%. This indicates that the 
MINC approximation can accurately represent transient inter-po- 
rosity flow in fractured porous media, provided that matrix blocks 
are indeed subjected to nearly uniform boundary conditions at all 
times. 


40260 (LBL—21252) Modeling studies of cold water in- 
jection into fluid-depleted, vapor-dominated geothermal reser- 
voirs. Calore, C.; Pruess, K.; Celati, R. (Lawrence Berkeley 
Lab., CA (USA); Istituto Internazionale per le Ricerche 
Geotermiche, Pisa (Italy)). Jan 1986. Contract AC03- 
76SF00098. 11p. (CONF-860111—11). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012024. 

From 11. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (21 Jan 1986). 

The physical processes involved in cold water injection into 
a “superheated” fractured reservoir are not yet fully understood, 
and this insufficient knowledge of the fundamental mechanisms 
limits the possibility of forecasting future resevoir behavior and op- 
timizing the heat extraction process. Numerical simulation can be a 
very effective tool in the study of the complex phenomena in- 
volved, allowing a rapid examination of different situations and 
conditions, a systematic investigation of the effects of various pa- 
rameters on reservoir performance, and some insight into long term 
behavior. We have performed simulation experiments on simple 
one-dimensional, porous and fractured reservoir models in order to 
study the migration of injected water, thermodynamic conditions in 
the boiling zone, heat extraction, and vapor generation. A two-di- 
mensional radial porous medium model, with some characteristics 
typical of the high productivity zones of Larderello, has also been 
applied for studying the evolution of the shape and the thermody- 
namic conditions of the injection plume in the presence of gravity, 
reservoir heterogeneities and anisotropy. 


(UCRL—94566-Rev.1) Drilling wry of 
crustal rifting processes in the Salton Trough, California. Re- 
vision 1, Kasameyer, P.W.; Younker, L.W.; Newmark, R.L.; 
Duba, A.G. (Lawrence Livermore National Lab., CA 
(USA)). 1986. Contract AC04-76DP00789;W-7405-ENG-48. 
4p. (CONF-8606129—1-Rev.1). NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE8601 1637. 

From DOSECC workshop on continental scientific drilling 

pone SS , SD, USA (12 Jun 19 

= results of f CSDP seeivition in tan Sea Geothermal 
Field (SSGF) are briefly described, concentrating on a shallow heat 
flow survey, but also discussing preliminary results from the Salton 
Sea Scientific Drilling Program (SSSDP). The hypothesis that lo- 
calized thermal zones are the source of all the heat in the Salton 
Trough is examined. (ACR) 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 39750 


40262 (DOE/BC/10003—22, pp 63) paneae. < hydrau- 
lic fractures using microseismic techniques. Albright, J.; 
Pearson, C. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western sands abstracts information s: 

Sdiesoontthensines with sagaitoden ranging between aan. 
2 have been observed in three successive massive injections of 
water at the Department of Energy (DOE) Hot Dry Rock Geo- 
thermal Energy demonstration site at Fenton Hill, New Mexico. 
The injection was part of a program to increase the heat transfer 
area of hydraulic fractures and to decrease the flow-through imped- 
ance between wells. The microearthquakes were used in mapping 
the location of the extended hydraulic fractures. The large shear 
wave to compressional wave amplitude ratio observed in the signals 
suggests that the microearthquakes result from shear failure, prob- 
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ably on pre-existing planes of weakness that intersect or make up 
the main hydraulic system. Failure resulting from increase pore 
pressure is a likely cause for the microearthquakes. Knowledge of 
the failure criterion for the reservoir rocks makes possible the cal- 
culation of the pore pressure increases necessary for failure. At 
Fenton Hill it appears that pressures 20 bars above hydrostatic are 
necessary. For this hypothesis of microearthquake occurrence to 
hold, the effective reservoir permeability must be four orders of 
magnitude above that for the bulk rock as would be the case if per- 
meable joints or fractures exist in the reservoir prior to hydraulic 
stimulation. 


40263 (DOE/BC/10003—22, pp 115-116) Acoustic 
methods for detecting water water filled using commercial 
logging tools. Albright, J. Aamodt, R.; Potter, R.; Spence, 
R. May 1981. NTIS, PC._A18/MF AOl1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The Los Alamos Scientific Laboratory Hot Dry Rock Geo- 
thermal Energy Development Project, under the Department of 
Energy and in cooperation with Dresser Atlas, has conducted 
single- and dual-well acoustic measurements to detect fractures in 
the artificial geothermal reservoir at the Fenton Hill New Mexico 
experimental site. Signals transversed distances of from 48 to 150 ft 
between two wells. Signals intersecting hydraulic fractures in the 
reservoir under both hydrostatic and pressurized conditions were 
simultaneously detected in both wells. Upon reservoir pressuriza- 
tion, signals along many ray paths were severely attenuated 
throughout their entire code. In addition obvious shear wave arriv- 
als were notably absent. The signals were processed to obtain Full- 
Wave Acoustic, Power, and Normalized Equi-Power Logs. Analy- 
sis of these logs identified the effective top of a region of hydrauli- 
cally activated fractures and fractures intersecting the injection well 
behind casing. 


40264 (EPRI-AP—4655) EPRI mobile geothermal labo- 
ratory. Final report. Eaton, W.S.; Hajela, G.; McLearn, 
M.E.; Nealy, C.L.; Sudar, S. (Rockwell International Corp., 
Newbury Park, CA (USA). Environmental Monitoring and 
Services Center). Jun 1986. 123p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920347. 
The EPRI Mobile Geothermal Laboratory with its portable 
fluid sampling system was designed and fabricated to conduct field 
sampling and analysis at geothermal sites; powered by a diesel gen- 
erator and connected to auxiliary water tanks, the laboratory can 
operate at even the most remote sites. Following design and fabri- 
cation, the laboratory was subjected to operational readiness, field 
readiness, and reproducibility testing. These demonstrated the reli- 
ability of the sampling and analytical methods and the mobility of 
the laboratory. Equipped with broad capability for sampling and 
analysis, the laboratory uses standardized sampling and analytical 
techniques. The generated analytical results are reported in stand- 
ard form with extensive documentation. A signature test character- 
izes wellhead fluid and consists of the measurement of over 50 
physical properties and chemical species. This report describes the 
design, fabrication, operational readiness testing, field readiness test- 
ing, reproducibility testing, and routine operations of the laborato- 
ry; in addition, the report discusses the capabilities and standard op- 
erating procedures of the EPRI Mobile Geothermal Laboratory. 


40265 (LA—10723-MS) Active cooling for downhole in- 
strumentation: design criteria and conceptual design summary. 
Bennett, G.A. (Los Alamos National Lab., NM (USA)). 
May 1986. Contract W-7405-ENG-36. 23p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86012693. 

This report summarizes the results of a literature survey that 
describes successful tests of geophysical instruments and their ther- 
mal protection systems. The conditions to which an instrument is 
subjected are formulated into relevant thermal and mechanical 
design criteria that have proved useful for improving passive ther- 
mal protection systems and selecting the preliminary feasibility of 
active refrigeration systems. A brief summary of the results of a 
series of conceptual designs on seven different active refrigeration 
systems is given. The systems are ranked according to feasibility for 
use in downhole active cooling applications. 





15 GEOTHERMAL ENERGY 
1506 Environmental Aspects And Waste Disposal 


1506 Environmental Aspects And Waste Disposal 


40266 (DOE/BP/17447—1) Lemhi River Habitat im- 
provement study. Final report. Dorratcaque, D.E. (USDOE 
Bonneville Power Administration, Po OR. Div. of 
Fish and Wildlife). Dec 1985. Contract AC79-84BP17447. 
274p. NTIS, PC Al2/MF AO1; 1; GPO Dep. File Number 
DE86012921. 

The objective was to develop methods for improving anad- 
romous fish passage in the Lemhi River in east central Idaho. Al- 
ternatives assessed include flow concentration, fish screen improve- 
ment, groundwater augmentation, groundwater irrigation, water 
withdrawal reduction, return flow improvement, sprinkler irriga- 
tion, storage, and trap and haul. (ACR) 


40267 ee nn Technical support for 
geopressured-geothermal well activities in Louisiana. Final 
report, 1 November 1983-31 October 1984, (Louisiana State 
Univ., Baton Rouge (USA)). Dec 1985. Contract AC08- 
8INV10174. 121p. NTIS, PC A06/MF AO0Ol1; 1; GPO Dep. 
File Number DE86012779. 

This report describes environmental monitoring of microseis- 
mic activity, land-surface subsidence, and surface and ground-water 
quality at three designed geopressured-geothermal test well sites in 
Louisiana. Separate abstracts have been prepared for individual sec- 
tions. (ACR) 


40268 (LA—10691-MS) pent of two opposing re- 


(USA)). Jun 1986. Contract W-7405-ENG-36. 27p. NTIS, 
PC A03/MF AO01; 1; GPO Dep. File Number DE86012745. 

Two evaluations to determine the hydrological effects of a 
50-megawatt hydrothermal power plant in the Jemez Mountains 
give dramatically different results. One shows little effect; the 
other, a large one. The treatments agree on some thermal-zone 
water supplies to the Jemez River but not on the expected changes 
in these flows. The primary areas of disagreement appear to be the 
total volume of water in the reservoir and the movement of this 
water to the point of withdrawal. The author (a nonhydrologist) 
has compared these reports but leaves final judgment of the accura- 
cy of either evaluation for some erudite hydrologists, as some ex- 
perimental data and model development are needed. 


1508 Geothermal Power Plants 


40269 (EGG-M—09186) Vaporization at supercritical 
pressures and counterflow condensing of pure and mixed-hy- 
drocarbon working fluids for geothermal power plants. Bliem, 
C.J.; Demuth, O.J.;, Mines, G.L.; Swank, W.D. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). 1986. Contract 
ACO07-761D01570. 5p. (CONF-860810—10). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE8601 1034. 

From In i energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Au 

The Heat Cycle Research Bona has as its objective the 
development of the technology for effecting improved utilization of 
moderate temperature geothermal resources. Current testing in- 
volves supercritical vaporization and counterflow in-tube condens- 
ing in an organic Rankine cycle. Results of the experiments are 
given for both pure and mixed-hydrocarbon working fluids. The 
heater and condenser behavior predicted by the Heat Transfer Re- 
search, Inc. computer codes used for correlation of the data was in 
excellent agreement with experimental results. A special series of 
tests, conducted with propane and up to approximately 40% iso- 
pentane concentration indicated that a close approach to “integral” 
condensation was occurring in the vertically-oriented condenser. 


40270 (EPRI-AP—4612-SR) Heber binary-cycle geother- 
mal demonstration power plant: summary of technical charac- 
teristics. Nelson, TT. (San Diego Gas and Electric Co., CA 
(USA)). Jun 1986. 7lp. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86012267. 

This report provides a concise summary of the technical 
characteristics of the Heber Binary-Cycle Geothermal Power Plant 
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Deminstration Project. The purpose of the project is to demon- 
strate the capability of the binary cycle technology for use in the 
development of moderate temperature (150 to 210°C [300 to 
410°F]) geothermal resources. The primary objective is to show 
cost, performance, and environmental acceptability of the binary 
cycle technology, and to demonstrate the readiness of the technolo- 
gy for commercial use in geothermal development. The results 
from the project are expected to be applicable to a wide range of 
moderate-temperature, low-salinity, hydrothermal reservoirs, and to 
provide utilities with the data needed to determine when and where 
the technology might be applied. This report provides a summary 
of technical parameters related to the 45-MW (net) power plant and 
associated geothermal reservoir. It gives brief descriptions and 
specifications for the major items of equipment involved in the 
power cycle, as well as specifictions for plant fluids and expected 
performance. 


1509 Geothermal Engineering 
REFER ALSO TO CITATION(S) 39673, 39674, 41898, 41900 


40271 (LBL—21027) Enhancement of steam phase rela- 
tive permeability due to phase transformation effects in 

porous media. Verma, A.; Pruess, K. (Lawrence Berkeley 
Tab. CA (USA)). Jan 1986. Contract AC03-76SF00098. 9p. 
(CONF- 860111—10). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012023. 

From 11. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (21 Jan 1986). 

An experimental study of two-phase concurrent flow of 
steam and water was conducted and a set of relative permeability 
curves was obtained. These curves were compared with semi-em- 
pirical results and experimental results obtained by other investiga- 
tors for two-phase, two-component flow (oil/gas; gas/water; gas/ 
oil). It was found that while the wetting phase relative permeabili- 
ties were in good agreement, the relative permeability for the steam 
phase was considerably higher than the relative permeabilities of 
non-wetting phase (oil/water and non-condensing gas in gas/oil or 
gas/water) in two-component systems. This enhancement of steam 
relative permeability is attributed to phase transformation effects at 
the pore level in flow channels. 


1510 Direct Energy Utilization 


REFER ALSO TO CITATION(S) 40085 


16 TIDAL AND WAVE POWER 
1607 Tidal Power Plants 


40272 (PB—86-183050/XAB) Optimal control for the 
Severn barrage. Nicol, D.A.C.; Birkett, N.R.C. (Central 
Electricity Generating Board, Southampton (UK). Technol- 
ogy Planning and Research Div.). 1985. 16p. NTIS, PC 
A04/MF AOl1. 

The economics of a tidal-barrage scheme will depend cru- 
cially on how much energy can be extracted. In the first place, this 
energy will depend on the line of the barrage across (say) the 
Severn, the number of turbines and sluices installed and their head 
and flow characteristics. With such a scheme defined, mathematical 
models were used to estimate how much energy can be generated. 
The amount of energy that can be generated will depend on the 
exact operating strategy, i.e., decisions of when to open and close 
the turbines and sluices for given states of the tide. These calcula- 
tions can be repeated for different strategies and a rough optimum 
can be obtained. Work has been carried out at Reading University 
in close collaboration with the CEGB in creating a mathematical 
formulation of the tidal equations which automatically finds the op- 
timum power. 
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17 WIND ENERGY 
1704 Economics 


REFER ALSO TO CITATION(S) 40277 


40273 (CONF-840622—, pp 699-701) Wind market per- 
spective. Sacks, R.W. (Strategies Unlimited, Mountain View, 
CA). 1984. NTIS, A99/MF AOl. File Number 
DE86010135. é, 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The market for wind energy conversion systems (WECS) is 
described. WECS are available today at an installed cost which 
ranges from approximately $1000 to $5000/kW nameplate installed 
or about $0.07 to $0.35/kWh. It is concluded that in order to win a 
significant share of the market, a reliable wind turbine, and the fi- 
nancial, manufacturing, and marketing strength to bring it to the 
world, will be necessary. 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 40130 


40274 (CONF-840622—, Fe; 3-8) Irrigation with wind- 
powered electricity. Vosper. Clark, R.N. (Dept. of Ag- 
riculture, Bushland, TX. ‘1984. NTIS, PC A99/MF AOl. 
File Number DE86010135. 

From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Most wind turbines being manufactured today convert wind 
power to electricity. A wind turbine which produces electricity has 
a lower overall efficiency than a mechanical system, but offers 
more flexibility in adapting to varying load demands and in site se- 
lection. The induction generator, which is normally excited by the 
electric utility, is the most popular wind turbine generator. Irriga- 
tion pumping requires large amounts of power during critical crop 
growth stages and minimum power during the non-growing season; 
therefore, utilities have to supply power during peak load times and 
purchase power during off peak times. Three wind turbines which 
produce electrical power have been operated in water pumping ex- 
periments at Bushland, Texas. All units use induction generators 
with rated capacities between 25 and 100 kW. All three units have 
been operated at least 5000 hours, with one unit having been oper- 
ated over 19,000 hours. Performance characteristics of these 
modern wind turbines are presented. Data are supplied to develop 
the criteria to match the wind turbine size to the agricultural load. 
Information is presented on the reliability of wind om over ex- 
tended periods of time. 


40275 (CONF-840622—, pp 659-663) Wind farmer's flow 
research. 


Tennyson, G.P.; Jackson, W.T. (Dept. 
of Energy, Albuquerque, NM). 1984. NTIS, PC A99/MF 
A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The wind energy industry in the US has seen decreased 
funding from the Federal sector and attacks on tax credits, on 
PURPA rate structuring, and on the third party entrepreneurs/lim- 
ited partnership itself. On the other hand, there have been outstand- 
ing improvements in machine reliability, performance, and general 
progress in technology, as well as industry management. Likewise, 
there exists a substantial data resource in the work that’s been done 
in the wind farms. The future industry depends on adapting to the 
coming changes and utilizing the improvements. This is best 
achieved by technological examination of the problems and limita- 
tions of wind energy, and developing strategies to cope as opposed 
to relying solely on tactics such as solve that technological problem 
and save that tax credit. The industry must work ahead to provide 
for a string of new Californias. This will require an improving 
match of advancing wind energy technology, the resource/energy 
need, local tax situation and energy buy-back rates. As a technolo- 
gist, the author will deal with the first two areas, and leave the 
latter two to the industry’s entrepreneurs. 


17 WIND ENERGY 
1706 Wind Energy Engineering 


40276 (CONF-840622—, pp 665-670) Hawaii - on the 
threshold of wind Neill, D.R. (Hawaii Natural 
Energy Institute, Honolulu). 1984. NTIS, PC A99/MF A0Ol1. 
File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Hawaii's exceptional wind regime and its potential to 
produce electrical energy are discussed. The mean annual wind 
speed over about 1/10 of the state’s 6000 square miles of land is 16 
to 20 mph and greater. One study indicated that sitting large wind 
turbines in these primary wind areas could produce 10 to 20 times 
the current electrical consumption in the state. A preliminary analy- 
sis of the potential energy that could be generated by a commer- 
cially available wind power system in the 200 to 300 kW range in 
the Kahuku area of Oaho was recently completed. The results of 
the study are discussed. 


40277 (CONF-840622—, pp 671-676) Siting perspectives 
and institutional/financial factors affecting wind system de- 
velopment in Puerto Rico. borgo, P.A.; Hogan, J.M. (Meridi- 
an Corp., Falls Church, VA). 1984. NTIS, PC A99/MF 
AO01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The siting of wind turbines in Puerto Rico requires consider- 
ation of more than the wind resource and potential application. The 
Commonwealth requires careful attention to environmental impact, 
the use of natural resources, land and site use, and the overall 
impact of development and construction on the Island’s economy. 
Project coordination and approval must be obtained from a host of 
Commonwealth agencies. Public meetings must be held to comply 
with established laws and guidelines that protect the customs, tradi- 
tions and sentiments of a deep Spanish heritage. The steps neces- 
sary for wind energy system deployment in Puerto Rico are enu- 
merated. Pertinent regulations for equipment certification and 
project coordination and approval are discussed. Investor incentives 
for project financing are explained. An on-going wind resource as- 
sessment project is briefly described and summary wind characteris- 
tic data are presented and compared with the historical data base 
for the Island. These results are input to an example application as- 
sessment using a microcomputer-based model to simulate turbine 
performance and estimate cost-benefit. 


40278 (CONF-840622—, pp 677-682) Potpourri of inno- 
vative wind machines. Schaefer, J.F.; Hastings, P.E.; Hast- 
ings, R.M. (New Mexico Solar Energy Institute, Las 
Cruces). 1984. NTIS, PC A99/MF AOl. File Number 
DE86010135. 

From Annual meeting of the American. Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Five innovative wind energy conversion systems (WECS) 
are discussed. Four utilize rotating cylinders (the Magnus effect) as 
airfoils to achieve power production; the fifth uses simple flat-plate 
airfoils attached to a cable. Most results are based on analytical pre- 
diction, but some limited experimental results support the predic- 
tions. 


40279 (CONF-840622—, pp 797-799) EEC wind energy 
R + D program. Schmid, J. (Fraunhofer-Institute fuer 
Solare Energiesysteme, Freiburg, West Germany). 1984. 
NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual ing of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Wind energy appears to be one of the most promising alter- 
native energy sources in many countries of the European Commu- 
nity. The rate of progress in wind energy research and commercial 
exploitation is increasing rapidly. However, there are still uncer- 
tainties in the energy potential assessment, aeroelastic stability, 
structural dynamics and grid interface problems. It is becoming in- 
creasingly evident that wind energy technology is extremely com- 
plex and has often been underestimated in the past. It was the ob- 
jective of the first EEC wind energy R + D program to assess the 
wind energy potential in the community, to identify promising sites 
and to collect information about existing wind turbines. The Com- 
mission of the European Communities launched the wind energy R 
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+ D program by initiating five actions. These actions are dis- 
cussed. 


40280 (NP—6752321) Analysis of two-blade wind-turbine 

rotors individually free from shatter with — pitch con- 

trol at aS 
A 


. (Stuttgart Univ. 
ynamik). 


p. PC 
A03/MF AO1. File Number DE86752321. 
Institut fuer Aerodynamik und Gasdynamik, Universitaet 
Stuttgart. Instituts-Bericht.; no. 79-24. 
The individual freedom from shattering of rotor blades was 
achieved by P.C. Putnam in 1941 in his 1.25 MW two-bladed wind 
turbine. The uneven running of the rotor observed and complained 
of by Putnam is due to higher harmonic forces and torques, caused 
by vibration excited by the parameters. Gravity is responsible for 
this vibration excited by the parameters, and on the other hand 
(and possibly to a much greater extent) the force of the air if the 
flow breaks off. By blade angle pitch control, ie by linking the 
degree of freedom of pitch to the freedom from shattering, in addi- 
tion to the existing stiffness, an enormous aerodynamic stiffness can 
be installed by centrifugal forces. The measure of this aerodynamic 
stiffness is determined by the product of the transmission ratio of 
the blade angle pitch control and the Lock number. The Lock 
number is the ratio of air forces to mass forces on the blade. The 
cone angle of the blades would be a measure of this. This additional 
aerodynamic stiffness relates the possibly very large value to the 
existing sizes of the above vibration excited by the parameters. This 
means that the system takes up an increasingly linear character with 
increasing transmission ratio and the solution, ie the response of the 
rotor to gusts becomes more harmonious. The amplitudes of the 
higher harmonic forces and torques decrease considerably and in 
consequence there is quieter running. (orig.). 


40281 (PB—86-193356/XAB) and performance of 
axial-flow wind-power turbines. Jolly, R.L.B. (Council for 
Scientific and Industrial Research, Pretoria (South Africa). 
National Mechanical Engineering Research Inst.). Oct 1984. 
36p. ——_ PC A0S5/MF AO0O1. 

Since the issue of CSIR Report ME 1619 - The aerodynam- 
ics of axial-flow wind-power turbines in 1979, further work was 
carried out in the Aeromechanics Division into methods of predict- 
ing the optimum rotor performance of horizontal-axis wind tur- 
bines. The effect of the blade configuration on performance at off- 

i ion has also been examined. In the report, a method of 
analysis that includes the effects of blade-tip losses and aerodynam- 
ic drag is presented. 


40282 Advanced multi-megawatt wind turbine design for 
utility application. Pijawka, W.C. Philadelphia, PA; General 
Electric Company (1984). 6p. (CONF-840 ). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

A NASA/DOE program to develop a utility class multi- 
megawatt wind turbine, the MOD-SA, is described. The MOD-5A 
features a 400 foot diameter rotor which is teetered and positioned 
upwind of the tower; a 7.3 megawatt power rating with a variable 
speed electric generating system; and a redundant rotor support and 
torque transmission structure. The rotor blades were fabricated 
from an epoxy-bonded wood laminate material which was a suc- 
cessful outgrowth of the MOD-OA airfoil design. Preliminary data 
from operational tests carried out at the NASA Plumbrook test fa- 
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40283 (EPRI-EL—4642) Power flow calculations utiliz- 
ing array processors. Final report. Dembart, B.; Mong, A.C.; 
Neves, K.W.; Dodson, D.S.; Chan, Y.M. (Boeing Computer 
Services Co ° Tukwile, WA (USA). Engineering Technolo- 
Applications Div.). Jun 1986. 105p. Research Reports 
ter, Box 50490, Palo Alto, CA 94303. File Number 
TI86920394. 
Array processors can add substantially to the computation 
speed of low-cost supermini computers. In tests using a Bonneville 
Power Administration code, the devices showed promise in the so- 
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lution portion of system power flow calculations but also displayed 
operating characteristics that might offset that advantage. 
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REFER ALSO TO CITATION(S) 39468, 39544, 39555, 39555, 39555, 40324, 
40735, 40845, 40847, 40848, 40849, 40850, 40873, 41297, 41335 


40284 (ANL/CNSV—53) Analysis of external combus- 
tion of municipal solid waste. Dennis, C.B.; Berry, G.F.; 
Reddy, G.N.; Helt, J.E. (Argonne National Lab., IL 
(USA)). Mar 1986. Contract W-31-109-ENG-38. 49p. NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE86012755. 

External combustion of municipal solid waste (MSW) allows 
the waste to be burned separately from an existing fossil-fuel-fired 
facility. An MSW combustor and a fossil-fuel combustor are fired 
separately, and either the combustion products or the energy pro- 
duced are then combined. The Systems Analysis Language Transla- 
tor (SALT) computer code was modified and extended to analyze 
this concept. This report describes how the modified code, SALT/ 
MSW, was used to analyze the performance and cost benefits of 
retrofitting a fossil-fuel-fired boiler with an external MSW combus- 
tor. Also presented are preliminary results from using the SALT/ 
MSW model to analyze various options for integrating the external 
combustor with an existing fossil-fuel-fired facility. 


40285 (EPRI-AP—4673) System expansion analysis: a 
comparison of conventional coal and British Gas Corpora- 
tion/Lurgi Gasification-Combined-Cycle Power plants. Final 
report. Zaininger, H.W. (Zaininger Engineering Co., San 
Jose, CA (USA). hil 1986. 68p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920365. 

It is common practice to compare costs of electricity from 
alternative power plants using “bus bar costing methodology.” (The 
levelized bus bar revenue requirements of a single unit are calculat- 
ed by multiplying plant investment by a levelized fixed charge rate, 
adding levelized fuel, operating, and maintenance costs, then divid- 
ing the total by annual production at an arbitrarily selected annual 
capacity factor.) This approach does not consider different plant 
performance characteristics, such as relative capacities, realistic rel- 
ative unit capacity factors, reliability, unit capacity changes with 
ambient temperature, performance and characteristics of other 
system generation additions, or system load shape characteristics 
and changes. The purpose of this study was to perform thirty-year 
generation system assessments on the EPRI West Central Regional 
System from 1991 to 2020. These system assessments consisted of 
determining optimal generation expansion plans and associated 
system costs for conventional coal and for coal gasification/com- 
bined cycle (GCC) plants using the British Gas Corporation/Lurgi 
slagging gasifier. System production costs were calculated using 
economic system dispatch procedures for each of the thirty years. 
Annual energy production and capacity factors were calculated for 
the conventional coal and GCC additions, as well as the rest of the 
system generating units. These total system results over the thirty- 
year period are then used to determine system cost savings per unit 
of GCC electricity production which are compared with the results 
obtained from a conventional bus bar costing analysis. The results 
show a significantly better mills per kWh advantage for the GCC 
units compared to conventional coal units than indicated by a con- 
ventional bus bar costing assessment. Thus, it is essential to perform 
a system expansion analysis to properly evaluate the merits of alter- 
native generation technologies. 


40286 (EPRI-CS—4545-SR) 1984 power plant perform- 
ance monitoring workshop: proceedings. (Meeting Planning 
Associates, Menlo Park, CA (USA)). May 1986. 3671p 
(CONF-8410412—). Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number 1186920273. 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

An EPRI workshop on fossil plant performance monitoring 
and improvement was conducted in Washington, DC, October 23- 
25, 1984. The main theme of the workshop was the EPRI-PEPCo 
performance monitoring project (EPRI projects RP1681 and 
RP2153) highlighted in the opening session. The objective of this 
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project is to develop an advanced instrumentation and monitoring 
system to improve heat rate, recover lost capacity, optimize system 
dispatch, and plan maintenance more effectively. Interim results of 
this project, which can now be used by the utility industry, were 
emphasized in the presentations including (1) the boiler parametric 
analysis program for optimizing boiler combustion efficiency and 
(2) the N2 packing monitor that measures the steam leakage from 
the high-pressure to the intermediate-pressure turbine. Other EPRI 
projects, such as RP1711-2 and RP1878-1, were also highlighted. 
RP1711-2 employs root-cause investigation techniques to trace 
plant heat-rate degradation problems and recommend cost-effective 
‘solutions, while RP1878-1 introduces a nonradioactive tracer tech- 
nique to monitor turbine efficiency. Twenty-seven papers have been 
entered individually into EDB and ERA. Section 6 - working 
group minutes - was not entered by itself. (LTN) d 


40287 (EPRI-CS—4545-SR, pp 1.1-1.18) Power plant 

ce monitoring. Wong, F.K.L.; Lamont, J.W. (Elec- 
tric Power Research Institute, Palo Alto, CA). May 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 

Washin; _ DC, USA (23 Oct — 

EPRI, the entire area of performance monitoring R and 
D will slide’ with two levels of achievement in mind. The first 
phase will utilize currently or soon-to-be available instrumentation 
for monitoring and analyzing plant performance on a continuous 
basis. This first phase will perform studies and incorporate instru- 
ments in areas of fundamental plant operation such as excess air, 
back and optimization, boiler and turbine cycle tests, etc. Improve- 
ment in these areas are considered readily achievable in the short 
run. The second phase will then extend the capabilities of the first 
phase to include additional advanced devices and operating proce- 
dures to further define and refine performance monitoring require- 
ments. Examples include instantaneous coal flow and Btu measure- 
ment, effects of coal grind size in boiler performance, tube wastage 
mechanisms, etc. With the astounding growth of the microproces- 
sor technology, computer-based systems and display devices will 
continue to gain widespread applications in performance monitor- 
ing and calculation. New algorithms and software are constantly 
being developed to conduct all cycle performance calculations. The 
overall goal is to develop an advanced instrumentation system that 
integrates all the “best” instruments and sensors, new monitoring 
devices and techniques, and latest computer hardware and software 
for on-line performance monitoring and dispatch purposes. 5 figs., 4 
tabs. 


40288 (EPRI-CS—4545-SR, pp 2.1-2.8) Power plant per- 
instrumen' 


formance monitoring and tation system. Crim, H.G. 
Jr. (Potomac Electric Power Co., Washington, DC). May 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920273. (CONF-8410412—). 
From Power plant performance monitoring workshop; 
Wages PS. USA (23 Oct 1984). 
of a parametric model developed to characterize 
the boiler system has indicated the relationships between the vari- 
ous system parameters and includes a furnace model by the boiler 
manufacturer. Initial analysis and field test indicate a close coupling 
between excess air, unburned carbon and grind size of the pulver- 
ized coal. These results are influencing project emphasis. Modeling 
of the PEPCO dispatch system has characterized the sensitivity of 
production cost to performance measurement accuracy and pro- 
vides guidance as to how accurately performance must be meas- 
ured. Random errors in the measurement of performance have a 
significant impact on system operating cost at levels above two per- 
cent of rated input. Performance measurement bias has a significant 
impact on system operating cost levels above one percent of rated 
input. The model also indicates the penalty imposed by the convex- 
ity requirement for positive sloping incremental curve shape which 
introduces a significant modeling error into the input/output curve. 
This in turn results in errors in dispatch, increases in production 
costs, and justifies research on alternative dispatch algorithms. Ini- 
tial effort on turbine cycle and instrumentation has concentrated on 
specification and procurement of the instrumentation, data acquisi- 
tion and computational equipment to complete the demonstration 
facility including data storage, retrieval and display capability. 
Computational system development has included implementation of 
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packaged systems for: Fortran 77, statistics, graphics, cycle analysis 
and data base management. Project software development has in- 
cluded data storage and retrieval and standardization of existing 
performance calculations. 


40289 (EPRI-CS—4545-SR, pp 2.9-2.36) Heat rate opti- 
mization: analysis and testing. Levy, E.K.; Munukutla, S.; 
Williams, S.; McLeod, K. (Lehigh Univ., Bethlehem, PA; 
Potomac Electric Power Co., Washington, DC). May 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920273. (CONF-8410412—). . 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

Field tests are in progress at the Potomac Electric Power 
Company's Morgantown station, where the effects of coal grind 
size, steam flow rate, level of excess air and exit gas temperature on 
unit heat rate, carbon loss, boiler efficiency and other critical pa- 
rameters are being measured. To assist in planning the field tests, a 
set of preliminary calculations was carried out. The results suggest 
that at full load operating conditions the grind size of the coal has a 
large effect on the magnitude of the heat rate and on the level of 
excess air at which the heat rate is a minimum. As the coal grind 
size is reduced from very coarse to fine, the shapes of the heat rate 
versus O2 curves change considerably, with a minimum heat rate 
developing as the coal becomes finer. The results indicate that at a 
given level of O2, the magnitude of the heat rate decreases substan- 
tially as the coal is ground more finely. Combined with additional 
improvements in heat rate made possible by reducing exit gas tem- 
perature, the analysis predicts overall improvements in net unit heat 
rate of the order of 100 Btu/kWh. The first tests involved a coal 
grind size of 73 percent through 200 mesh at a steam flow rate of 
3.5 x 10° pounds/h and economizer O: levels ranging from 2.4 to 
5.3 percent. The main steam and hot reheat steam temperatures 
were held constant at 1000°F. The resulting net unit heat rate de- 
creased by 65 Btu/kWh as the excess air was varied from high to 
low. Theoretical calculations of heat rate using the parametric anal- 
ysis computer code for these same conditions are in good agree- 
ment with the measured values. Additional tests are under way to 
measure the effects of coal grind size and steam flow rate on heat 
rate. Furthermore, studies at the back end of the boiler are being 
carried out to determine the effects of excess air on safe levels of 
back end operating temperature. 6 refs., 15 figs., 4 tabs. 


40290 ee ee SR, rolls 2.37-2.51) Boiler instru- 
mentation assessment: burner flame analyzer; flow meas- 
urement; coal ‘Btu determination. Neti, S. (Lehigh Univ., 
Bethlehem, PA). May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920273. 
(CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

The ability to control and optimize the operation of power 
plants depends a great deal on the instrumentation available for ob- 
taining plant operating data. In coal fired power plants, measure- 
ment of even the most basic fireside parameters has turned out to 
be particularly challenging. Recent advances in the emerging tech- 
niques for coal heating value, pulverized coal flow rate and burner 
flame quality are discussed in the present paper. For on-line heat 
rate measurement using the input/output method, the coal heating 
value must be measured between the bunkers and mills. Nuclear 
techniques appear to be the most practical for this measurement. 
Available options include the use of complete elemental analysis, 
such as with CONAC, cr ash and moisture measurements together 
with knowledge of the moisture and ash free (MAF) heating value 
of the coal. The most promising techniques for the measurement of 
pulverized coal flow rate in the fuel lines to the burners are the ul- 
trasonic Doppler and capacitive correlational methods. The moni- 
toring of individual burners for optimum air to fuel ratio may also 
be possible by using optical properties of the flame with spectrosco- 
py or other methods. The paper discusses the need for these instru- 
ments, the physics of the various approaches to these measurements 
and their advantages and disadvantages and some possible choices 
for field application. 25 refs., 3 figs., 2 tabs. 
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40291 (EPRI-CS—4545-SR, pp 2.53-2.72) Measurement 
of acid deposition in regenerative air preheaters. Stein, F.P.; 

Wilson, R.W. (Lehigh Univ., Bethlehem, PA). May 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI86920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

The objective of this study is to develop a means of deter- 
mining the optimal levels of exit gas temperature from a regenera- 
tive air heater, as a function of parameters such as level of oxygen, 
load, sulfur content of the coal, coal grind size, moisture content of 
the gas stream, air preheater leakage and steam soot blowing. To 
accomplish this objective, several approaches are being utilized - 
namely the theoretical analysis of the heat and mass transfer proc- 
esses which govern acid condensation in the preheater, laboratory 
experiments on acid condensation and instrumentation response, 
and field measurements on the effects of oxygen and other param- 
eters on acid deposition. Experiments are being carried out in a lab- 
oratory test apparatus to study the physical characteristics and the 
response of available commercial instruments for back end analysis 
and to investigate the physical and chemical mechanisms by which 
acid deposition occurs. Field tests are being carried out at the Poto- 
mac Electric Power Company's Morgantown Station to gather data 
on the physical relationships which exist between the important 
variables governing acid deposition in the preheater. The overall 
objective is to develop a suitable approach for use by the utility in- 
dustry for the measurements and analysis needed for determining 
optimum exit gas temperatures. 10 refs., 19 figs. 


40292 (EPRI-CS—4545-SR, pp 2.73-2.84) Turbine cycle 
and instrumentation. Westcott, J.C. (Power Technologies, 
Inc., Schenectady, NY). May 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

The computer and instrumentation system for the Morgan- 
town Unit 2 is being upgraded to obtain performance data for the 
turbine and cycle components with the best absolute accuracy pos- 
sible. The major instrumentation improvements are designed to im- 
prove absolute accuracy. The most critical are the condensate flow 
generator electrical output measurement. The system should be in 
operation by the middle of 1985 and results would be reported to 
the industry soon afterwards. The critical evaluation of data and 
performance criteria is enhanced by the data storage and retrieval 
capability of the system. This will allow evaluation of performance 
criteria as a load or time dependent function (or both). This is very 
difficult to do with presently available systems. 6 refs., 1 fig. 


40293 oe. pp 2.85-2.107) On line up- 
dates of generating unit performance characteristics. Ringlee, 
R.J.; Kafka, R.J. (Power a a Inc., Schenectady, 


NY: Potomac Electric Power Co ashington, DC). May 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number 1186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

Errors in incremental heat rate curves used for economic 
dispatch can result in distortion of generation allocation and in- 
crease in operating cost due to increased fuels consumption. The in- 
crease in fuels consumption may be equated to a penalty due to 
curve inaccuracy. From studies on the PEPCO system, it would 
appear that the fuel cost penalty becomes significant for incremen- 
tal heat rate curve errors corresponding to performance measure- 
ment uncertainty above 4%. At error levels corresponding to 6% 
performance measurement uncertainty, the expected fuel cost penal- 
ty was approximately 0.3% of PEPCO fuel cost for the October 
1982 period of simulation. Information on expected levels of incre- 
mental heat rate curve inaccuracy is needed to predict cost penal- 
ties and to estimate possible improvements to be gained by online 
or periodic update of unit performance for economic dispatch. 10 
refs., 6 figs., 4 tabs. 
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40294 (EPRI-CS—4545-SR, pp 2.109-2.117) Computer 
system requirement. DeMello, R. (Power Technologies, 
Inc., Schenectady, NY). May 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920273. (CONF-8410412—). 
From Power plant performance monitoring workshop; 
Washi DC, USA (23 Oct 1984). 
¢ computer requirements of project RP 1681/2153 are 
being met with a combination of existing computers and new com- 
puters all of which are linked together so that monitored informa- 
tion can be collected in one place for review and analysis. Needed 
computers fall into two categories. The first is typified by real-time 
computer systems that perform data acquisition functions among 
others. Measurement accuracy and ease of configuration (and re- 
configuration) are important requirements for these systems. The 
second category is typified by time-sharing minicomputers. The 
most important requirement is that it offers a convenient environ- 
ment for program development and interactive program use. The 
special requirements of collecting, storing and recalling measure- 
ments made by the various data acquisition computers resulted in 
the development of an interactive Data Storage and Retrieval 
system for the time-sharing computer. 1 fig. 


40295 (EPRI-CS—4545-SR, pp 3.1-3.25) Methodology 
and application of a boiler performance diagnostic system to a 
utility boiler. Fatigati, M.A.; Whitten, P.G. (Babcock and 
Wilcox, Barberton, OH). May 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

Automated boiler performance monitoring has been used 
since 1981 by Babcock and Wilcox’s design engineers. Since 1983 
the system has been used by utilities to provide on-line analysis of 
boiler operation. This paper describes the methodology and the 
successful operation of the system for a utility boiler firing subbitu- 
minous coal. The foundation of SYSTEM 140 is the Babcock and 
Wilcox Boiler Design Program, which represents an evolution of 
over twenty-five years in the industry. Over the past three years, B 
and W has conducted approximately twenty-three tests using the 
SYSTEM 140. The purpose of these tests ranges from performance 
monitoring and operations improvement, fuels evaluation, and engi- 
neering studies for surface modifications. In addition to on-line per- 
formance monitoring, the system can be used for the continuous 
monitoring of boiler heat transfer surfaces and provide an accurate 
indication of fouling. The system is applicable to operation where 
changes occur over a long period of time or where only occasional 
monitoring is needed for “tune-up” purposes. 6 refs., 7 figs. 


40296 (EPRI-CS—4545-SR, pp 3.27-3.48) Computer 
based system for optimizing boiler performance. Santalla, 
R.W.; McCombe, J.A. (Combustion Engineering, Inc., 
Windsor, CT). May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920273. 
(CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

A Boiler Performance Optimization System is a minicomput- 
er-based system which utilizes conventional plant instrumentation 
to perform on-line performance calculations, analyze boiler condi- 
tions and recommend actions for plant operators to take to optimize 
operation of the boiler. The BPO System utilizes a series of copy- 
righted application modules to analyze and predict boiler perform- 
ance. These application modules are based on performance proce- 
dures used to design boilers. CRT display graphics allow the user 
to monitor the BPO System output and interact with the system. 
The BPO System monitors pressure, temperatures, and flows; and 
calculates actual and predicted boiler performance. Utilizing a 
Boiler Performance Optimization System allows the operator/user 
to evaluate the effect of changing an operating parameter on over- 
all plant performance. It improves the plant operator's ability to 
make operating decisions affecting plant performance. A BPO 
System can produce the following benefits: decreased heat rate, in- 
creased reliability, decreased deratings, reduced auxiliary steam 
consumption;, reduced tube erosion, and increased thermal efficien- 
cy. 5 figs. 
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40297 ee ee pp 4.1-4.26) Role of on-line 
modelling in detecting and controlling boiler fouling. Skinner, 
M.S.A. (Central Electricity Generating Board, Ratcliffe-on- 
Soar, Nottingham, England). May 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920273. (CONF-8410412—). 
From Power plant performance monitoring workshop; 
Washi DC, USA (23 Oct 1984). 
data information system is described which has been in- 
stalled and operated on a 500 MW coal-fired unit. Using this, the 
changes in plant efficiency, boiler losses and surface fouling may be 
deduced continually in real time. It uses an on-line boiler/turbine 
model to check and analyze plant data, and monitor the state of the 
plant. The Model also alerts the operator to beneficial changes and 
allows the effects of sootblowing or any other contemplated oper- 
ational change to be predicted. A scheme for controlling the fre- 
quency of sootblowing to minimize costs is also outlined. 10 figs., 3 
tabs. 


40298 (EPRI-CS—4545-SR, pp 4.27-4.38) Turbine cycle 
heat rate testing. Hubert, DJ. (Consumers Power 
Co.,Jackson, MI). May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920273. 
(CONF-8410412—). 

From Power plant performance monitoring workshop; 


Wattiogaes, Es USA (23 Oct ee. 
Power Company been investing in the bene- 


fits of turbine testing and evaluation since 1979. The major empha- 
sis of our heat rate betterment program has been to understand the 
complex steam cycles and utilize this to effectively evaluate and 
quantify performance. To develop this expertise, a rigorous pro- 
gram of testing and an associated commitment to computer model- 
ing has been undertaken by our central performance group. All 
tests are conducted in close accordance with the ASME PTC-6 for 
minimum uncertainty. The direct product of testing is a compre- 
hensive test report that outlines current equipment performance, 
compares and explains deviations from previous tests or design 
values, provides heat rate information for dispatching and docu- 
ments extensive baseline data for future reference. Indirectly, the 
test provides the plant with: a characterized model that can be used 
for “what if” performance type problems, proper installation of test 
stations for performance monitoring, a unit isolation procedure for 
identifying and monitoring unaccountable losses, calibrations of sta- 
tion instrumentation (particularly the final feedwater flow nozzle 
for I/O heat rate tests) and an overall awareness of testing. Contin- 
ued testing at the plant level to monitor and trend thermal efficien- 
cies, seal leakages and overall performance can be used for mainte- 
nance decisions. Currently, we are conducting comprehensive 
ASME turbine cycle heat rate tests on two units per year. Our 
eventual goal is to perform a test on each unit following the sched- 

- uled turbine inspection; future plans include preoutage tests for ad- 
vanced planning. Through improvements and streamlining, we 
intend to reduce the total time per test to three to four months. 8 
figs. 


40299 (EPRI-CS—4545-S 4.39-4.54) Old units for 
the future: modernization of samge performance and op- 
ities tite Benn Conente. Peemom, 34h: Wall, HL: 
McCraw, D. (Duke Power Co., Charlotte, NC). May 1986. 
Research Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
wale SS Se oe eee 

the late 1960's and early 1970’s Duke Power Co. saw the 

economy booming and annual load growth of 7 to 10 percent. 
Plans called for the retirement of the older fossil units and the con- 
struction of six new nuclear units. The Arab oil embargo and the 
= of a changing economy led to consumer conservation, in- 

creased construction cost, increased fuel cost, a lessening of load 
growth rate, a changing load pattern, and increased regulatory re- 
quirements. These developments gradually led to postponement and 
then cancellation of the nuclear units and then plans to upgrade and 
modernize the fossil plants for peaking and cycling operation. In 
the course of these studies, it developed that new control systems 
and control and measuring and diagnostic equipment were among 
the most needed items. It was found that these should be based on a 
microprocessor control system - rather than analog, electronic or 
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pneumatic. The advantages are described in detail. The control 
system is only a portion of the upgrade program but it promises to 
pay big returns in improved unit efficiency, availability, and reli- 
ability. (LTN) 


40300 See pp 4.55-4.68) Predictor/per- 
formance codes: a method for equipment 
characteristics. Weber, D. Se: Clelland, P.J. (Philadelphia 
Electric Co., PA). May 1986. "Research Reports Center, 
50490, Palo Alto, CA 94303. File Number 186920273. 
(CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

The daily operating characteristics of a power plant are such 
that the evaluation of equipment performance based on plant proc- 
ess variable measurements is difficult at best. One reason for the dif- 
ficulty is the fact that equipment performance is best described by 
design curves and generally these curves are nonlinear. Hence, a 
change in the measured values of process variables may or may not 
indicate a change in performance from expected design perform- 
ance for that piece of equipment. Typically, process data is collect- 
ed manually at older plants. This is primarily due to the high cost 
associated with installing an automatic data acquisition system and 
associated instrumentation when the plants were constructed 
(before the 1970's). Today, the cost of computing hardware has 
come down while, at the same time, computing capability and 
memory has greatly increased. Considering the speed and cost of 
computers today and the increasing need to more closely monitor 
the thermal performance of our plants, it seems logical to automate 
the data acquisition process and to reduce the collected data to fun- 
damental engineering design parameters which can be compared to 
the expected design to determine change in performance. The 
Philadelphia Electric Company has been developing computer 
codes which can be used to detect change in equipment perform- 
ance. This paper presents an overview of the methodology used 
and experience gained in developing and working with these codes. 
We are currently addressing thermal performance codes. 10 figs. 


40301 (EPRI-CS—4545-SR, pp 4.69-4.83) Mobile com- 
ition for evaluation. 


puterized data acquisi' plant e c 
Arnold, H.S. Jr.; Panacek, J.A.; Scherba, P. (Public Service 
Electric and Gas Co., Newark, NJ). May 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

Public Service Electric and Gas Company (PSE and G) ini- 
tially tests all new electric generating station equipment to deter- 
mine its compliance with specifications and guarantees. Routine 
monitoring tests are then established to detect trend deviations in 
operating performance. Management has found these procedures to 
be essential to account properly for operating and maintenance 
costs. To meet such objectives, testing methods and techniques for 
acceptance and operating performance are constantly evaluated and 
improved. Operators at PSE and G identify cycle deterioration 
from unit capacity limitations or from the deviation of operating 
heat rates which are compared to established standards. To pin- 
point the cause of cycle deficiency, however, requires more exact- 
ing evaluations of equipment performance and is accomplished by 
applying test and evaluation methods described in the Performance 
Test Codes of ASME. Power plant performance monitoring 
through the use of automated data acquisition and computers to 
calculate the results and reports has become a reality. The use of 
this computerized system incorporates procedures which insure the 
validation of the data and reduces the necessity of repeated test 
runs. Continued improvements in the testing equipment and prac- 
tices has demonstrated our commitment to maintaining and improv- 
ing unit performance in an economic and efficient manner. More 
frequent and accurate testing will yield the data necessary to oper- 
ate and maintain generating equipment efficiently. 
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40302 (EPRI-CS—4545-SR, pp 4.85-4.109) Root cause 
analysis for plant improvement. Tome, A.E. Jr.; 
Brown, R.G.; Hopson, W.C.; Patrick, R.E. (Delian Corp., 
San Jose, CA; Southern Co. Services, Inc., Birmingham, 
AL). May 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920273. (CONF- 
8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

The primary purpose of EPRI Project 1711-2 is to develop 
root-cause investigation techniques suitable for use by utility engi- 
neers to solve persistent power plant problems. This paper presents 
a description of the application of root-cause techniques to the solu- 
tion of a heat rate problem. Using the plant’s past performance his- 
tory, a logic tree for identifying areas of heat rate degradation, col- 
lecting plant operational data, and performing a limited cycle eval- 
uation, demonstrated that plant problems can be identified without 
comprehensive system testing. A review of plant outage reports 
identified the high pressure turbine and the air heaters as potential 
problem areas. This was confirmed by the limited cycle evaluation 
which showed both degraded high pressure turbine and air heater 
efficiencies. The magnitude of the problem was demonstrated 
during the limited cycle evaluation. The trending of controllable 
parameter data during unit operation and comparison with design 
data indicates that significant improvement in operating heat rate 
can be achieved through operational improvements. An automated 
trend monitoring system is being installed to collect data to further 
characterize operational difficulties, system malfunctions, the accu- 
racy of station instrumentation, and the validity of using it to make 
gross heat rate decisions. Root-cause analyses will be performed on 
the identified areas of heat rate degradation. The results of the root- 
cause investigation will then be compared with the findings of an 
upcoming outage. From the preliminary results, it can be concluded 
that it is possible to identify areas of significant heat rate improve- 
ment through the use of cost-effective methodologies and easy-to- 
apply tools. 6 refs., 7 figs., 3 tabs. 


40303 (EPRI-CS—4545-SR, pp 5.1-5. 2: Nonradioactive 
tests. Irwin, P. 


tracer for turbine performance McCloskey, 
T.H. (General Electric Co., eine a NY; Electric 
Power Research Institute, Palo Alto, CA). May "1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

Few turbines installed to date have been subjected to full- 
scale ASME Power-Test-Code-6-(PTC-6) acceptance testing, pri- 
marily because of the complexity and cost of such testing. The tests 
use extremely accurate instruments that are costly to calibrate, and 
testing accuracy is heavily dependent on wet-steam-enthalpy calcu- 
lations and leakage-flow measurements. The elaborate measurement 
devices needed to achieve the required accuracy are expensive and 
time-consuming to operate. Accurate determination of thermal effi- 
ciency requires measurement of steam enthalpy. To determine en- 
thalpy in wet steam, which occurs in nuclear units and in low-pres- 
sure sections of fossil units, it is necessary to know the ratio of gas- 
eous to liquid water in addition to either pressure or temperature. 
Elaborate measuring devices, including isokinetic sampling probes 
and throttling calorimeters, are required. These devices are expen- 
sive and of questionable accuracy. In response to these limitation, a 
sodium-24 tracer technique of enthalpy determination was devel- 
oped for nuclear units; it has significantly increased accuracy and 
reduced costs. In addition, the sodium tracer method has made pos- 
sible for the first time such procedures as the in-service measure- 
ment of feedwater heater leakage and the accurate in-situ calibra- 
tion of primary flowmeters. However, the sodium-24 tracer tech- 
nique poses some problems that limit its use. Under EPRI sponsor- 
ship, General Electric Co. developed a lithium nitrate tracer, which 
is detected and analyzed by flame emission spectrometry. Success- 
ful verification testing can be expected to result in revision of the 
ASME power test codes to include the nonradioactive tracer tech- 
nique. 8 refs., 4 figs., 1 tab. 


ERA-11/18 / 5500 


40304 (EPRI-CS—4545-SR, pp 5.17-5.32) Improved effi- 
ciency through a well-defined performance program. Mora- 
dian, M.A.; Sandhu, S.S. (Westinghouse Electric Corp., Or- 
lando, FL). May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920273. 
(CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

The authors have achieved notable success in improving 
output and efficiency of steam turbine-generator units and the asso- 
ciated heat cycle through the application of procedures developed 
by experience in both fossil-fired and nuclear power plants. Two 
kinds of improvements are possible: (1) real gains through reduction 
of losses and (2) more realistic appraisal of actual performance. The 
authors believe that better plant thermal performance can be 
achieved in most cases. A dedicated effort to make the improve- 
ment and a continued commitment to retain the gains achieved are 
imperative. Commitments of both resources and manpower are es- 
sential ingredients for a successful performance program. The per- 
formance program should also encompass the maintenance that is 
performed on a turbine-generator unit. It is recommended that a 
successful thermal performance program should include quality in- 
strumentation, fully-implemented cycle isolation, and identification 
of turbine and cycle maintenance items. The authors describe in 
detail recommended procedures for improving performance. Specif- 
ic examples of the authors’ experience are presented. Operating and 
maintaining power plants at their maximum thermal efficiency and 
availability can save millions of dollars for the electric utility indus- 
try. It has been estimated that a 1% improvement in thermal effi- 
ciency is worth about $2.0 million annually and a 1% improvement 
in availability is also worth about $2.0 million annually for a typical 
500 MW coal or nuclear unit which displaces oil. Various oper- 
ational data which are obtained during tests, if properly diagnosed 
and analyzed, can have a positive impact on thermal performance 
and reliability of the system and can be factors in the prevention of 
serious consequential damage. 4 refs., 2 tabs. 


40305 (EPRI-CS—4545-SR, pp 5.33-5.40) Estimating the 
leakage from HP to IP turbine sections. Booth, J.A.; Kautz- 
mann, D.E. (General Electric Co., Schenectady, NY). May 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

When a turbine has the High Pressure (HP) and intermediate 
Pressure (IP) sections combined, the flow path for the leakage be- 
tween sections is within the turbine casing. Therefore, the rate of 
flow must be measured indirectly. For thermal performance testing 
and monitoring, it is ‘very desirable to compare the actual leakage 
flow with design values. If this leakage flow is not properly ac- 
counted for, misleading results may be obtained. This paper de- 
scribes two methods to determine this leakage flow. The first 
method makes use of a blowdown system connected to the middle 
of the packing between the HP and IP sections. The blowdown 
valve or a special bypass around the blowdown valve is opened 
and the resulting flow is measured. The clearance (or flow area) of 
the packing is calculated for this blowdown condition and is used 
to calculate the internal packing leakage under normal operation. 
The second method is based upon the cooling effect internal pack- 
ing leakage has on the apparent IP section efficiency. By changing 
initial and/or reheat temperature, this cooling effect is also 
changed. A calculation is then made to establish the leakage flow 
that will best fit the test data. The first approach is potentially more 
accurate; however, there would be some expense to implement it. 
The second method also disturbs the operation of the plant since, to 
achieve accuracy, it is desirable to have appreciable changes in ini- 
tial and reheat temperatures. However, if it were integrated into a 
computer-based performance monitoring system, data could be re- 
corded when appropriate temperatures exist and, by averaging a 
large number of data points, the inherent poorer accuracy could be, 
at least partially, overcome. A combination of the two approaches 
would be advantageous, particularly if some additional leakage such 
as in the shell joints is suspected. 2 refs., 1 tab. 
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40306 (EPRI-CS—4545-SR, pp 5.41-5.50) Steam turbine 
acceptance and testing methods. Cotton, K.C. May 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number 1 1186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 


Washi DC, USA (23 Oct 1984). 
Cost of steam turbine testing has been drasti- 


cally reduced by the introduction of the alternative procedure. This 
method requires fewer high accuracy instruments than the full test 
and the calculations to verify guarantee heat rate are simplified. 
The full test and the alternative test define the two extremes of 
ASME acceptance testing. Thus any hybrid testing procedure 
within these extremes is considered an ASME acceptance test by 
PTC 6. One such procedure was presented at the 1984 JPGC and 
was referred to as the interjacent test. These new testing methods 
recently endorsed by ASME gives the power industry substantially 
less expensive choices which should make it economical for utilities 
to verify the guaranteed performance of every large steam turbine 
that they purchase. This is very important considering the high 
dollar value of guaranteed heat rate at bid time. It is also very im- 
portant to maintain a high level of performance throughout the life 
of the turbine which requires periodic testing. It is cost effective to 
use the same method for both acceptance and periodic testing. The 
purpose of this paper is to compare the advantages and disadvan- 
tages of these three testing methods for both fossil and nuclear 
power plants. 8 refs., 6 figs., 3 tabs. 


40307 (EPRI-CS—4545-SR, pp _ 7.1-7.22) Distributed 
control center analyzer and its application to power plants. 
Harbitter, A.H. (Computer Sciences Corp., Falls fails Church, 
VA). May 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920273. (CONF- 
8410412—). 

_ From Power plant performance monitoring workshop; 
Wi oh wee (23 Oct 1984). 


the planning and upgrading of control centers is 
an art. The Distributed Power Control Center Analyzer defines an 


automated methodology of achieving performance and cost goals in 
control center computer system design. The Analyzer is a software 
package that aids in the design of control centers computer sys- 
tems. Its two components, the Performance Analyzer and the Cost 
Analyzer, are used independently. The problem of analyzing the 
control center distributed computer system is readily extended to 
power plant computer systems. It is common for a distinct proces- 
sor to be associated with the control room, automatic control and 
data acquisition functional areas. Both loosely-coupled and tightly- 
coupled systems may be employed. Close coordination and data ex- 
change between the subsystems of the distributed computers is 
always required. Hence, the Analyzer approach to cost-effective, 
performance constrained control system design is directly applica- 
ble to the automation of power plant operation. The Performance 
Analyzer aids in determining many factors: types and distribution 
of analysis/control computations that should be performed at each 
level of computer hierarchy; data base and data flow requirements 
at each level; and software and hardware requirements at each 
level. Additionally, the Performance Analyzer can determine the 
effects that a failure in a processor, a piece of communication 

equipment, or a peripheral device has on system response time and 
loading. 6 refs., 8 figs., 5 tabs. 


40308 (EPRI-CS—4545-SR, 
performance 


+7 Ges 13-8.30) Stee 

leat Exchanger Sys- 
tems, Inc., Boston, MA). May 1986 Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920273. (CONF-8410412—). 


_ From Power plant performance monitoring workshop; 

Wi DC, USA (23 Oct 1984). 
prime function of the steam surface condenser is to con- 
epeiadiien ak ai Aaa ts Enact va olan 
tical. The most significant causes of higher than design condenser 
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performed for the circulating water pumps and steam surface con- 
densers shortly after commercial operation. Design deficiencies 
such as inadequate pump capacity or air blanketing should be cor- 
rected. Having established a performance base for the condenser 
system, instrumentation should be used to identify changes in criti- 
cal parameters. Analysis of these identified changes will permit an 
assessment of the specific problem area(s) and associated operating 
costs. The results of the analyses can be used to determine correc- 
tive action, develop economic cleaning schedules and/or perform 
cost-benefit analyses for system/component modification(s). Heat 
exchangers (the condenser and the feedwater heaters) are key com- 
ponents in optimizing the regenerative Rankine cycle efficiency. 
Their performance attention has been with that of 
steam generators and rotating equipment considering their role in 
efficiency. This paper is intended to provide some information 
which can be used to correct this disproportionality with respect to 
condensers. 8 refs., 11 figs. 


40309 (EPRI-CS—4545-SR, pp 8.31-8.50) Modular 
Modeling System (MMS): a computer code for simulation of 
power plant dynamic performance. Bartells, P.S.; Smith, L.P. 
(Babcock and Wilcox Co., Lynchburg, VA). May 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
betes: DC, USA = a 1984). 

the character of the operation of fossil power plants in 

the US ane in response to the addition of large base load nucle- 
ar units, dynamic simulation of these plants becomes increasingly 
important. Until recently, most large fossil plants, as the most eco- 
nomical units on the system, have been base loaded. Now, on many 
systems large, economical nuclear units are coming on-line and rel- 
egating these fossil units to daily cycling service. This places a 
demand on the systems and their controls for which, in many cases, 
they were not designed. It emphasizes the importance of dynamic 
simulation of these units for control system design and procedure 
evaluation to ensure that they can maneuver smoothly at acceptable 
rates and that their design life is not severely compromised. This 
assurance requires a dynamic analysis tool heretofore unavailable in 
the fossil industry. The Electric Power Research Institute initiated 
the development of the Modular Modeling System (MMS) to pro- 
vide a tool for operational analysis of fossil and nuclear utilities 
plants. MMS was developed with the objective of moving power 
plant simulation out of the hands of simulation experts and into the 
hands of the utility engineers who could best apply the results. Its 
development proceeded in a carefully planned progression from 
formulation to proof of concept to testing in a utility environment. 
Since 1982, it has been utilized by over 20 utilities, including eight 
fossil, for applications ranging from control system analysis to oper- 
ational procedure evaluation. MMS is the first industry-wide code 
developed for fossil and BOP applications. Its widespread utiliza- 
tion promises to contribute substantially to the ability of the fossil 
utilities to respond to the growing complexity of the demands with 
which they find themselves faced. 7 refs., 5 figs. 


40310 (EPRI-CS—4555) Guidelines for maintaining 
steam turbine lubrication systems. Final report. Lamping, 
G.A.; Cuellar, J.P. Jr.; Silvus, H.S.; Barsun, H.F. (South- 
west Research Inst., San Antonio, TX (USA)). Jul 1986. 
344p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920369. 

Failures of steam turbine bearings and rotors cost the utility 
industry an estimated $150 million a year. A third of these failures 
involve contaminated lubricants or malfunctioning lubricant supply 
system components. This report, outlining a comprehensive surveil- 
lance program, presents guidelines for maintaining major elements 
in the turbine lubrication system. 


40311 (ERATL—86/20/XAB) Market for diesel-generat- 
ing plant - African South of the Sahara. Escombe, 
F.M. (ERA Technology Ltd., Leatherhead (UK)). 
1982. 165p. (ERA—82-98). NTIS, PC A$3040.00, 
$3040.00. 


The report is the first in a series investigating world markets 
for diesel-generating plant rated at 20 kW and above and powered 
by diesel engines and similar prime movers. The research covers 
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Africa south of the Sahara, with particular reference to Kenya, Ni- 
geria, and South Africa. The markets in these countries are ana- 
lyzed in terms of power rating and application. The development of 
the markets over the period since 1978 is discussed, together with a 
forecast to 1985. The principal factors influencing the market for 
diesel plant are examined, including the availability and reliability 
of utility power and the presence of complete generating systems. 
Other reports in the series describe results of similar research in the 
Far East, North America, South America, the Middle East and 
North Africa and Western Europe. A concluding volume presents 
an overall review of world markets. 


40312 (ERATL—86/21/XAB) Market for diesel-generat- 
ing plant - Far East region and Oceania. Rawnsley, A.; Es- 
combe, F.M. (ERA Technology Ltd., Leatherhead (UK)). 
Feb 1983. 20Ip. (ERA. 83-0009). NTIS, PC A$3800.00/ 
MF $3800.00. 

The report is the second in a series investigating world mar- 
kets, for diesel-generating plant rated at 20 kW and above. The re- 
search covers the Far East and Oceania with particular reference to 
Japan, Taiwan, Singapore, and Indonesia. 


40313 (ERATL—86/22/XAB) Market for diesel-generat- 

ing plant - North America. Escombe, F.M. (ERA Technolo- 

g*. Leatherhead (UK)). Mar 1983. 129p. (ERA—83- 
5). NTIS, PC A$3800.00/MF $3800.00. 

The report is the third in a series investigating world mar- 
kets for diesel-generating plant rated at 20 kW and above. The re- 
search covers North America, with particular reference to the USA 
and Mexico. 


40314 (ERATL—86/23/XAB) Market for diesel-generat- 
ing plant - Central and South America and the Caribbean. Es- 
combe, F.M. Technology Ltd., Leatherhead (UK)). 
. NTIS, PC A$3040.00/MF 


Jun 1983. 85p. (ERA—83-006 
$3040.00 


The report is the fourth in a series investigating world mar- 
kets for diesel-generating plant rated at 20 kW and above. The re- 
search covers Central and South America and the Caribbean, with 
particular reference to Brazil. 


40315 (ERATL—86/24/XAB) Market for diesel-generat- 
ing plant - the Middle East and North Africa. Escombe, 
F.M.; Rawnsley, A. (ERA bree Ltd., Leatherhead 
(UK)). Jul 1983. aan (ERA—83-0093). NTIS, PC 
A$4560.00/MF $4560.00. 

The report is the fifth in a series investigating world markets 
for diesel-generating plant rated at 20 kW and above. The research 
covers the Middle East and North Africa, with particular reference 
to Saudi Arabia, the United Arab Emirates, Iraq, Turkey and 
Egypt. Estimates for other countries are based on desk research. 


40316 (ERATL—86/25/XAB) Market for diesel-generat- 
ing plant - Rawnsley, A.; tbridge, C.R. (ERA 
Technology Ltd., Leatherhead (UK)). hae 1983. 250p. 
(ERA—83-0101). NTIS, PC A$4560.00/MF $4560.00. 

The report is the sixth in a series investigating world mar- 
kets for diesel/gaseous-fuel reciprocating-engine generating plant 
rated at 20 kW and above in the 1978-85 period. The research 
covers Europe (including the USSR) with particular reference to 
— the Netherlands, West Germany, Italy, France, and the 


40317 (NP—6770125) Determination of frequency-de- 
pendent spring and attenuation characteristics of elastomer 
bearings of fast rotors by parametric identification. Deinert, 
H. (Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen). 11 Feb 1985. 172p. (In 
German). NTIS (US Sales Only), PC A08/MF AO0O1. File 
Number DE86770125. 

A 3 parameter model was used as the basis of considerations 
for representing the elastomers by frequency-dependent spring and 
attenuation characteristics, whose validity was confirmed by the re- 
sults achieved. In order to test the parameter identification process, 
simulation studies were done with a mathematical model of a single 
member rigid elastically supported rotor. The simulation studies 
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with pseudo-random faulty values showed that a determination of 
the frequency-dependent spring and attenuation characteristics is 
possible with sufficient accuracy within a reasonable time by the 
process introduced here using the HEWLETT PACKARD HP 
9845 B computer. After this overwhelmingly theoretical examina- 
tion, from which important information on the validity and capabil- 
ity of the parameter identification process could be derived, the 
usefulness of the process was again confirmed by experimental in- 
vestigation on the actual rotor system. Further experiments were 
carried out for verifying the mathematical model, particularly for 
the ideal assumption of ‘rigid roller bearings’. (orig./DG). 


40318 (PB—86-182169/XAB) Rotary air preheaters on 
power-station boilers. Chew, P.E. (Central Electricity Gen- 
erating Board, Southampton (UK). Technology Planning 
and Research Div.). 1985" 18p. NTIS, PC A04/MF AOl. 

Rotary air heaters on fossil-fuel power stations perform the 
important tasks of recovering low-grade heat from the combustion 
gases and preheating the air supplied for combustion. The paper de- 
scribes main aspects of the operation and performance of Ljung- 
strom type heaters on coal-fired plant, covering the areas of ther- 
mal performance, pressure losses of the air and gas streams and 
leakage of air into the gas stream. The degradation of thermal per- 
formance due to fluid by-passing the heat exchange elements and 
flow maldistribution is discussed, and means of improving thermal 
performance are referred to. A major incidence of severe fouling is 
described, together with measures adopted to overcome the prob- 
lem. Reference is made to a new method for off-load cleaning of air 
heaters. Engineering developments and theoretical approaches 
aimed at reducing air cross leakage are outlined. 


40319 (PB—86-182946/XAB) ZENO: a program to 
derive boiler tube-wall temperature distributions in the pres- 
ence of moving periodic void distributions. Kapp, L.B.; 
Marsh, D. (Central Electricity Generating Board, South- 
ampton (UK). Technology Planning and Research Div.). 
1985. 28p. NTIS, PC AO5/MF AO1. 

The note describes a computer program ZENO. It uses a 
partly analytical method to derive approximations to time-depend- 
ent temperature distributions in boiler tube walls in the presence of 
moving periodic voids of the slug-flow type as the internal bounda- 
ry condition. It allows for uniform electrical heating in the tube 
and uniform or non-uniform fluid convective or radiant heating ex- 
ternally. Provision is made for attachment of fins and membranes. 
Estimates of the heat-transfer coefficients for both phases on the in- 
ternal wall are required. Limitations on accuracy are determined 
largely by available computing time. Suitable values of input pa- 
rameters allow modeling of a stationary phase boundary tempera- 
ture distribution (without: longitudinal heat conduction) or an ap- 
proximation to a single transient phase boundary movement distri- 
bution. 


40320 (PB—86-183068/XAB) esearch to _ increase 
energy efficiency in conventional generation. Lawn, C.J. 
(Central Electricity Generating Board, Southampton (UK). 
Technology oe and zens Div.). 1985. 16p. NTIS, 
PC A04/MF A 
The cng was prepared for presentation to the Energy Effi- 
ciency Office of the Department of Energy in December, 1985. It 
briefly surveys the sources of efficiency loss in conventional steam- 
generating plant and, under the headings of combustion, boiler, 
cycle and generator efficiency, explains the potential of current re- 
search to alleviate the losses. A realistic target for efficiency im- 
provements on existing conventional units (which might be 
achieved as the result of further research and a program of modifi- 
cations) is of the order of 2% points. More than half of this arises 
from possible improvements in turbine efficiency. Further gains of 
more than 3% points may eventually be realized by the develop- 
ment of advanced supercritical cycles for new plant. 


40321 (PB—86188141/XAB) Solubility of magnetite in 
water. Venderbosch, H.W. (Keuring van Electrotechnische 
Materialen N.V., Arnhem (Netherlands)). 1985. 11p. NTIS, 
PC A03/MF A01. 
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The solubility of magnetitie (FesQ,) is an important feature 
influencing corrosion and formation of deposits in the water and 
steam circuits of electric power plants. Chemical as well as electro- 
chemical approaches have shown to what extent the solubility of 
magnetite depends on the pH and hydrogen pressure of the system. 
Magnetite is not stable at a partial hydrogen pressure of more than 
approx. 100 MPa and is converted into iron. 


2002 Environmental Control Technology 


REFER ALSO TO CITATION(S) 39517, 39549, 41166, 41579, 41662 


40322 (EPRI-CS—4545-SR, pp 8.1-8.11) Monitoring the 

of the environmental control system. Ci- 
chanowicz, J.E.; Maulbetsch, J.S.; Blake, J.H. (Electric 
Power Research Institute, Palo Alto, CA). May 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920273. (CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

Environmental control systems (ECS) for modern coal-fired 
power plants can represent significant capital investment and oper- 
ating costs. Significant savings in operating costs can be realized 
through performance monitoring to insure auxiliary power con- 
sumption and reagent or chemical costs are within design limits. 
Early ECS (i.e., installed or retrofitted before 1960) were relatively 
simple devices for control of particulate emissions, waste water, 
and fly ash. These controls could be designed and operated inde- 
pendently of each other and the power plant, and did not represent 
significant penalties to operating cost and heat rate. In contrast, 
ECS for new and recently modified plants have evolved into com- 
plex, costly systems which offer significant adverse penalties to op- 
erating cost, availability, and heat rate. Monitoring the performance 
of controls for flue gas emissions, and management of waste water 
and solids can offer significant cost savings as evidenced by exam- 
ples presented in this paper. Although the ECS is not directly in- 
volved in the power production process, significant savings are pos- 
sible through performance monitoring. Simple measurements and 
observations are equally important to special-purpose diagnostics 
and analytical techniques to identify savings in reagents, chemicals, 
and auxiliary power. 5 tabs. 


40323 (NP—6770129) eettaaies of and reactor design 
SO, from 


for the reduction of gases rich in 
gas desulphurization plants using an y FR) Fe ae 
(Essen Univ. (Gesamthochschule) eae Fach- 
bereich Energie-, Verfahrens- und Elektrotechnik). 25 Feb 
1985. 274p. (In German). NTIS (US Sales Only), PC A12/ 
MF A01. File Number DE86770129. 

After a survey of the problem areas of SO: emission, the 
state of technology on stack gas desulphurization and further proc- 
essing of gases rich in SO:, and on previous investigations on the 
reduction of sulphur dioxide by means of carbon, the following 
questions are dealt with in this work: What are the compositions of 
the products in the thermodynamic simultaneous equilibrium for the 
system of reactions considered, and how can maximum sulphur 
yields be obtained from the thermodynamic point of view (theoreti- 
cal investigation); what turnover and composition of the product 
gas can be achieved in a laboratory fixed bed reactor in the reduc- 
tion of simulated gases rich in SO. using anthracite coal or coke 
(experimental kinetic investigation); what physical and chemical 
processes are occurring in the system of reactions considered and 
how can these processes be described in the form of material trans- 
port and reaction mechanisms (additional experimental and theoreti- 
cal investigations of the mechanism and of the kinetics of the 
system of reactions) and what conclusions can be drawn from the 
results for the design and operation of wandering bed and fluidized 
bed reactors for reduction of SO. with anthracite and what dimen- 
sions should an actual fluidized bed reactor have for reduction. 
(orig./EF). 
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40324 (EPRI-CS—4545-SR, pp 7.23-7.36) Power plant 
performance monitoring for economic Dixon, R.R.; 
Lamont, J.W. (Babcock and Wilcox, Lynchburg, VA; Elec- 
tric Power Research Institute, Palo Alto, CA). May 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I86920273. (CONF-8410412—). 

; From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

The objective of “economic dispatch” is to optimally sched- 
ule the generating units within a power system to exactly meet the 
system load demand at a minimum cost. To achieve a minimum 
cost of system operation, the individual generating units to be 
scheduled by the economic dispatch algorithm must be accurately 
modeled. The performance monitoring required for economic dis- 
patch is significantly different and simpler than that required for 
unit acceptance or diagnostics. The primary difference is that the 
only data required for economic dispatch is the operating cost (fuel 
cost plus other allocated costs) of the unit as a function of the net 
power output of the unit. This data changes as a result of plant 
component equipment that is in and out of service, elapsed time 
since maintenance, and ambient conditions. A recently completed 
scoping study for EPRI indicates that current performance moni- 
toring is inadequate for economic dispatch. The results of this study 
and recommendations for future research efforts by the power in- 
dustry are presented. EDC could be improved via the use of cur- 
rent input data that accurately reflects overall generating unit per- 
formance. Only a limited amount of additional instrumentation 
would be required. Improved computational algorithms would also 
help achieve these improvements. The potential return for very 
small EDC improvements is substantial. 5 refs. 


40325 (EPRI-EL—4656) dc converter station 
Development of a ae laean computer program for safety 

and performance analysis. Meliopoulos, A.P.S. (Georgia 
Inst. of Tech., Atlanta (USA). lectric Power Lab.). Jun 
1986. 111p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920395. 

The design of a dc converter station grounding system must 
consider both equipment operation and personnel safety. In repre- 
sentative exercises, a research-grade computer program showed 
itself capable of analyzing ac or dc faults at the converter station 
and steady-state operation of the dc ground electrode. 


40326 (NBSIR—86-3316) Research for electric_ energy 
systems. Annual report, December 1985. ieee, R.E. (ed.). 
(National Bureau of Standards, Washin a (USA). 
Center for Electronics and Electrical ering). Mar 
1986. 86p. NTIS, PC AO5/MF A011; 1; GPO Dep. File 
Number 9E86012716. 

Five subtasks are reported on: ac electric and magnetic 
fields, dc fields and ion measurements, gaseous dielectrics research 
(SFe mixtures), interfacial phenomena in liquids, and nanosecond 
breakdown in power system dielectrics. (DLC) 


40327 (NP—6770130) On the effect of load behaviour on 
the dynamic processes after failure of generating units in elec- 
tricity supply systems. Gebhardt, A. (Technische Hochs- 
chule Aachen (Germany, F.R.). Fakultaet fuer Elektrotech- 
nik). 14 Dec 1984. 170p. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE86770130. 

The effect of the static and dynamic load behaviour on the 
parameters important for protective tripping after the failure of 
generating units with the example of a realistic island system is 
quantified. For this purpose a dynamic medium period model was 
developed and programmed, which contains the three parts power- 
station generating units, high voltage node loads and mains net- 
work. Twelve indicated parameters of interest in connection with 
protective tripping are identified, on which the effect of load be- 
haviour is measured. One of the fifteen parameters used in the load 
model is varied within carefully chosen limits for the largest loss of 
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load considered, and the resulting change of indicated parameters is 
determined. (DG). 
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40328 (NUREG/BR—0051-Vol.7-No.5) Power Reactor 
Events, September-October 1985. Massaro, S.A. (ed.). (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office for Analysis and Evaluation of Operational Data). 
May 1986. 36p. NTIS, PC A03/MF A0Ol1 - GPO. File 
Number TI86901431. 

Power Reactor Events is a bi-monthly newsletter that com- 
piles operating experience information about commercial nuclear 
power plants. This includes summaries of noteworthy events and 
listings and/or abstracts of USNRC and other documents that dis- 
cuss safety-related or possible generic issues. It is intended to feed 
back some of the lessons learned from operational experience to the 
various plant personnel, i.e., managers, licensed reactor operators, 
training coordinators, and support personnel. 
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REFER ALSO TO CITATION(S) 39968, 39971, - =<} 40360, 40386, 
40445, 40452, 40496, 40497, 40498, 40499, oy 40501, os 
40508, 40511, 40512, 40513, 40515, 40516, 40519, 40520, 40521 522, 405, 

40524, 40525, 40526, 40527, 40528, 40529, 40530 40531, 40532, 40553, 40334 
40535, 40536, 40537, 40538, 40539, 40540, 40541, 40542, 40543, 40544, 
40549, 40551, 40552, 40554, 40555, 40559, 40564, 40565, 40566, 40567, 40508 
40569, 40570, 40571, 40572, 40573, 40575, 40576, 40577, 40578, 40580, 40582, 
40583, 40584, 40585, 40586, 40588, 40591, 40592, 40593, 40594, 40595, 40596, 
40597, 40598, 40599, 40600, 40601, 40602, 40603, 40604, 40605, 40606, 40607, 
40608, 40609, 40610, 40611, 40612, 40613, 40614, 40615, 40617, 40618, 40619, 
40634, 40638, 40639, 40640, 40644, 41241 


40329 (ANL/TEP—85-10) Nuclear power high technology 
colloquium: proceedings. (Argonne National Lab., IL 
SA)). 10 Dec 1984. Contract W-31109-ENG-38. 284p. 
CONF-8412107—). NTIS, PC A13/MF A01; 1; GPO Dep. 
File Number DE86012079. 
From Nuclear power high technology colloquium; Williams- 
burg, ~ USA (10 Dec 1984). 
Reports presenting information on technology advancements 
in the nuclear industry and nuclear power plant functions have 
been abstracted and are available on the energy data base. 


40330 (EPRI-NP—4668) Evaluation of the toughness of 
eT a aa 
R.M.; Mehta, H.S.; Andrews, W.R.; S. (General 
Electric Co., San Jose, CA (USA). Nuclear Energy Busi- 
ness Operations). Jun 1986. 82p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920391. 
The strength of stainless steel weldments in nuclear piping 
systems is typically chosen larger than that of the base piping mate- 
strength one often finds a degradation in fracture toughness and re- 
duced ability to support load in the presence of a weldment crack. 
In this research, typical nuclear piping flux welds were tested to 
determine if their load-carrying ability was consistent with ASME 
flaw acceptance criteria. Fracture behavior, tensile properties, and 
ners at LWR operating temperatures. 
measured toughness was well above the minimum value as- 
Saneida haces Et tnescnpnes ahaa attendants ae 
weldments. 16 refs., 51 figs. 


(FS—85-37-T, pp 410-416) Energy dependence of 
gamma dose rates in the ion fields of a BWR-type reac- 
tor. Hallfarth, G.; Brandes, L.P. (Kernkraftwerk Kruemmel 
G.m.b.H., KKK, Hamburg, Germany, F.R.). Dec 1985. (In 
German). NTIS (US Sales Only), PC A99/MF AOI. File 
Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

rates measured with pen dosemeters and digital dose- 
meters (Geiger counters) in different radiation fields were com- 
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pared. Differences were attributed to different energy dependence 
by the gamma spectra measured. A simplified estimation method 
was used to determine the dose from photon fluence of up to 6.5 
MeV. (HP). 


40332 (Juel-Conf—50) Fuel element structure - design, 
production and onal behaviour. Pott, G.; 
Dietz, W. (Kernforschungsanlage Juelich G.m.b.H. (Germa- 
ny, F.R.)). Jan 1985. 163p. (In German). (CONF-8411243— 

. NTIS (US Sales Only), PC A08/MF AO1. File Number 
DE86752 90. 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

The lectures held at the meeting of the fuel element section 
of the Kerntechnische Gesellschaft gives a survey of developments 
in fuel element structure design for PWR-type, BWR-type and fast 
breeder reactors. For better utilization of the fuel, concepts have 
been developed for re-usable, removable and thus repairable fuel 
elements. Furthermore, the manufacturing methods for fuel element 
structures were refined to achieve better quality and more efficient 
manufacturing methods. Statements on the dimensional behaviour 
and on the mechanical stability of fuel element structures in normal 
and accident operation could be made on the basis of post-irradia- 
tion inspections. Finally, the design, manufacture and irradiation be- 
haviour of graphite reflectors in HTGR-type reactors are de- 
scribed. The 12 lectures have been recorded in the data base sepa- 
rately. 


40333 (Juel-Conf—S0, pp 9-35) ~~ of fuel assembly 
design on fuel utilization, Deramaix, P. Jan 1985. NTIS (US 
Sales Only), PC A08/MF A011. File Number DE86752390. 
(CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

Belgonucleaire’s effort has been concentrated on the devel- 
opment and the demonstration of reconstitutable fuel assemblies 
with a maximum proportion of structural parts made of Zircaloy in- 
stead of SS (or Inconel for the spacer grids) with the aims: to 
reduce fissile material requirements by decreasing the absorption of 
neutrons in the structural materials and to allow a further utilization 
of failed fuel assemblies after repair. The realization of both aims 
will reduce the fuel cycle cost. A similar subassembly design con- 
cept has been adopted for both PWR and BWR and used success- 
fully in BR3, Dodewaard and in Doel 1. The experience in design, 
manufacture, irradiation and post-irradiation examinations is de- 
scribed with emphasis on the specific features of the concept. 


40334 (Juel-Conf—50, pp 45-52) Mechanical structure of 
the SVEA BWR fuel. Nylund, O.; Johansson, A.; Junkrans, 
S. Jan 1985. NTIS (US Sales Only), PC ‘A08/ME A01. File 
Number DE86752390. (CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 


— 

SVEA BWR fuel assembly design is characterized by a 
double-wall cruciform internal structure forming an internal water 
gap and dividing the assembly into 4 subbundles. The effect is a fa- 
vourable distribution of fuel and moderator, a minimum amount of 
structural material in active core, a combination of structural stabil- 
ity and flexibility for minimum control rod friction in reduced gaps 
and a reduced creep deformation of the fuel assembly. The results 
of a laboratory test confirm the much lower friction force 
obtained with the SVEA fuel assemblies while withdrawing and in- 
serting the control rod. 


40335 (Juel-Conf—50, pp os Exxon Nuclear experi- 
ence with dismountable wie oe plates. Van Swam, L.F.; 
Brown, C.A. Jan 1985. (US Sales a PC A08/MF 
A01. File Number DE86752390. (CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

The advantage of the removable upper tie plates incorporat- 
ed in Exxon Nuclear’s fuel assembly design since the early 1970's 


tie 
seldhgih taal as treed edi ended ele aha te 
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locked and unlocked with very simple tools, the removal or reat- 
tachment of the tie plates taking an average time of 20 minutes. 


40336 (Juel-Conf—5S0, pp 75-83) Methods for process 
monitoring and repairing of LWR fuel element structures. 
Knaab, H.; Manzel, R.; Knecht, K. Jan 1985. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE86752390. (CONF-8411243—). 

ae Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

¢ fuel element inspections and measurements carried out 

by KWU in the spent fuel pit allow statements on the dimensional 
behaviour and on the mechanical stability of the structure of PWR 
and BWR fuel elements. The changes in length, deformations and 
changes in the material occurring during operation are recorded by 
different inspection techniques. KWU’s fuel element repair installa- 
tions offer the possibility of replacing structures as a whole or in 
part or making repairs. 


40337 (NUREG—0313-Rev.2) Technical report on mate- 
rial selection and processing guidelines for BWR coolant pres- 
sure boundary piping. Draft report. Revision 2. Hazelton, 
W.S. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of BWR Licensing). Jun 1986. 55p. NTIS, PC 
A04/MF A0O1 - GPO. File Number T186901552. 

This report updates and supersedes the technical positions 
NRC established in NUREG-0313, "Technical Report on Material 
Selection and Processing Guidelines for BWR Coolant Pressure 
Boundary Piping,” published in July 1977, and its subsequent revi- 
sion published in July 1980. This report sets forth the NRC staff's 
revised acceptable methods to control the intergranular stress cor- 
rosion cracking susceptibility of BWR ASME Code Class 1, 2, and 
3 pressure boundary piping and safe ends. For piping that does not 
fully comply with the material selection, testing, and processing 
guideline combinations of this document, varying degrees of aug- 
mented inservice inspection will be required, pursuant to 10 CFR 
50.55a(g)(6(ii). This revision also includes guidance regarding 
crack evaluation and weld overlay repair methods for long term 
operation or for continuing interim operation of plants until a more 
permanent solution is implemented. 


40338 (NUREG—1205) Reactivation of nuclear power 
plant construction projects. Plant status, policy issues and 
regulatory options. Spangler, M.B. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jul 1986. 138p. NTIS, PC A07/MF 
AOl - GPO. File Number T186901571. 

Prior to the TMI-2 accident on March 28, 1979, four nuclear 
power plant units that had previously been issued a construction 
permit were cancelled, principally because of reduced projections 
of regional power demand. Since that time, an additional 31 units 
with CPs have been cancelled and eight units deferred. On Decem- 
ber 23, 1985 one of the deferred units (Limerick-2) was reactivated 
and construction resumed. The primary objective of this policy 
study is to identify the principal issues requiring office-level consid- 
eration in the event of reactivation of the construction of one or 
more of the nuclear power plants falling into two categories: (1) 
LWR units issued a construction permit whose construction has 
been cancelled, and (2) LWR units whose construction has been de- 
ferred. The study scope is limited to identifying regulatory issues or 
questions deserving analysis rather than providing, at this time, an- 
swers or recommended actions. Five tasks are addressed: a tabula- 
tion and discussion of the status of all cancelled and deferred LWR 
units; and identification of potential safety and environmental issues; 
an identification of regulatory or policy issues and needed informa- 
tion to determine the desirability of revising certain rules and poli- 
cies; and identification of regulatory options and decision criteria; 
and an identification of decision considerations in determining staff 
requirements and organizational coordination of LWR reactivation 
policy and implementation efforts. 41 refs. 


(NUREG—1215) Compilation of contract research 
Engineering 


for for the Chemical Division of 
Technology. Annual report for FY 1985. (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of En Z 
Technology). Jul 1986. 107p. NTIS, PC A06 AOl - 
GPO. File Number T186901551. 


This compilation of annual research reports by the contrac- 
tors to the Chemical Engineering Branch, DET, is published to dis- 
seminate information from ongoing programs and covers research 
conducted during fiscal year 1985. The programs covered in this 
document include research on: (1) engineered safety feature (ESF) 
system effectiveness in terms of fission product retention under 
severe accident conditions; (2) effectiveness and safety aspects of 
selected decontamination methods; (3) decontamination impacts on 
solidification and waste disposal; (4) evaluation of nuclear facility 
decommissioning projects and concepts, and (5) operational 
schemes to prevent or mitigate the effects of hydrogen combustion. 
during LWR accidents. 


40340 (PB—86194891/XAB) Toshiba Review, Vol. 41, 
No. 1, 1986. (Toshibe Corp., Tokyo P<, Principal 
Office). 1986. 104p. NTIS, PC A05/MF A 

Contents include: a contribution to - wnt issue-1100 
MW nuclear power station 2 sets completed and its technical sig- 
nificance-construction of Fukushima Daini Nuclear Power Station, 
Unit No.3; construction of Kashiwazaki Kariwa, Nuclear Power 
Station Unit 1; experience in operation of 100% turbine bypass 
system for nuclear power plant; the technical achievement in the 
latest 1100 mw; BWR turbine and generation system; effects of new 
centralized monitoring control system and high-reliability reactor 
control system, latest technology trend and r&d activities; advances 
of BWR plant technology in Toshiba; development of advanced 
boiling water reactor (ABWR); large-capacity high-efficiency steam 
auxiliary systems for large nuclear power plants; high-performance 
BWR core and fuel using zirconium lines tubings; man-machine 
system and automation for nuclear power station; water chemistry 
for nuclear power plant; Toshiba developed liquid and solid rad- 
wast management; advanced nuclear instrumentation; Toshiba's ex- 
periences and achievements in service-to-plant operation; computer- 
aided engineering for nuclear power plants; automatic remote ma- 
chines for nuclear power plants; robot vision for nuclear power 
plant; technology of decommissioning nuclear power reactors. 


40341 (SAND—85-2771C) Hydrogen burn assessment 
with the CONTAIN code. van Rij, H.M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 17p. (CONF-860507—2). NTIS, PC A02/MF 
AO1 - GPO. File Number T186010960. 

From 3. workshop on integrity of containments for nuclear 
power plants; Washington, DC, USA (21 May 1986). 

The CONTAIN computer code was developed at Sandia 
National Laboratories, under contract to the US Nuclear Regula- 
tory Commission (NRC). The code is intended for calculations of 
containment loads during severe accidents and for prediction of the 
radioactive source term in the event that the containment leaks or 
fails. A strong point of the CONTAIN code is the continuous inter- 
action of the thermal-hydraulics phenomena, aerosol behavior and 
fission product behavior. The CONTAIN code can be used for 
Light Water Reactors as well as Liquid Metal Reactors. In order to 
evaluate the CONTAIN code on its merits, comparisons between 
the code and experiments must be made. In this paper CONTAIN 
calculations for the hydrogen burn experiments, carried out at the 
Nevada Test Site (NTS), are presented and compared with the ex- 
perimental data. In the Large-Scale Hydrogen Combustion Facility 
at the NTS, 21 tests have been carried out. These tests were spon- 
sored by the NRC and the Electric Power Research Institute 
(EPRI). The tests, carried out by EG and G, were performed in a 
spherical vessel 16 m in diameter with a design pressure of 700 kPa, 
substantially higher than that of most commercial nuclear contain- 
ment buildings. 
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40482, 40485, 40487, 40488, 40490, 40491, 40492, 40493, 40494, 40497, 40498, 
40499, 40504, 40505, 40509, 40510, 40511, 40512, 40513, 40514, 
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40540, 2, , 40544, 40545, 40546, 40547, 40548, 40549, 40550, 
40551, 40553, 40554, 40556, 40557, 40558, 40559, 40560, 40561, 40562, 40563, 
40564, 40565, 40566, 40574, 40575, 40576, 40577, 40579, 40581, 40582, 40584, 
40587, = 40590, 40592, 40593, 40594, 40595, 40596, 40597, 40598, awa 


1, 40602, 40603, i, 40606, 40607, 40608, 40609, 
40611, 40612, 40613, 40614, 40615, 40616, 40617, 40618, 40619, 40620, 40623, 
Son Sere 40634, 40638, 40639, 40640, 40641, 40650, 40651, 40652, 40653, 


40342 OE/ET/34212—49) Development of an ad- 
vanced extended-burnup fuel assembly design incorporating 
urania-gadolinia, Eighth ombonnah progress report, October 
1984-March 1985. Newman, L.W.; Rodes, J.R.; Hove, C.M.; 

A.Y.; Suhocki, P.M.; Pyecha, T.D.; Mclnteer, 
W.A.; Bain, G.M.; Mayer, J.T.; Husser, D.L. (Babcock and 
Wilcox Co., Lynchburg, VA (USA). Nuclear Power Div.; 
Duke Power Co., Charlotte, NC (USA)). Jun 1986. Con- 
tract AC02-78ET34212. 149p. (BAW—1681-8). NTIS (US 
Sales Only), PC A07/MF A01; 1; GPO Dep. File Number 
DE86012688. 

The Babcock & Wilcox Company, Duke Power Company, 
and the United States Department of Energy are participating in an 
extended-burnup program for pressurized water reactors that is de- 

veloping, i and examining an advanced fuel assembly 
design. This advanced fuel assembly uses a UO2-Gd2O; burnable 
absorber fuel mixture along with other state-of-the-art fuel perform- 
ance and uranium utilization-enhancing design features that include 
annular pellets, annealed guide tubes, Zircaloy intermediate spacer 
grids, and a removable upper end fitting. This report, covering Oc- 
tober 1984 through March 1985, combines the eighth semi-annual 
progress report for the program entitled “Development of an Ad- 
vanced Extended-Burnup Fuel Assembly Design Incorporeting 
Urania-Gadolinia,” and te fourteenth semi-annual progress report 
for the program entitled “Qualification of the B & W Mark B Fuel 
Assembly for High Burnup.” Under the latter program, standard 
Mark B fuel assemblies were irradiated and examined after three, 
four, and five cycles of operation to provide fuel performance data 
at extended burnup. During this reporting period, the five gadolinia 
lead test assemblies completed their first cycle of irradiation, and 
four began their second cycle. Also, the evaluation of cladding wa- 
terside oxide thickness data for standard Mark B fuel rods and the 
hot cell examination of 16 fuel rods extracted from five-cycle as- 
sembly 1D45 continued. Oxide thickness data have been evaluated. 
32 refs., 87 figs., 30 tabs. 


40343 (EPRI-NP—4553) Sidestream condensate polishing 
for PWRs. Shor, S.W.W.; Yim, S.L.; Rios, J.; Liu, J. (Bech- 
tel Power Corp., San Francisco, CA (USA)). Jun 1986. 56p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920384. 

polishers are used in power plant condensate 
system to remove both particulate matter and ionized corrodents. 
Their conventional location is just downstream of the hotwell 
pumps (condensate pumps). Most polisher installations have enough 
flow capacity to polish 100% of the condensate. This inline config- 
uration has some disadvantage, including a flow that varies with 
unit load and tends to disturb the polisher beds and reduce their 
effectiveness, and a potential for interrupting flow to the feedwater 
pumps. An alternate arrangement where water is extracted from 


the system, has been used in a few plants. Three different 

ways of doing this have been used: divide the condenser hotwell 
into two parts, one of which receives condensate from the tube 
and the other of which is sheltered. Take unpolished con- 

from the first part, purify it and return it to the other part 

which the condensate pumps take suction; take unpolished 
condensate from one end of a divided header on the suction side of 
the hotwell pumps and after polishing it return it to the other end; 
and take unpolished condensate from a header on the discharge side 
of the condensate pumps, purify it and return it to the condensate 


system a short distance downstream. The three variants are ana- 
lyzed in this report. It is concluded that the variant where the con- 
nections are on the discharge side of the condensate pumps is the 
most desirable for retrofitting, in all cases being far easier to retrofit 
than an inline polisher. In many cases it will be most desirable for 
new construction. 


40344 (EPRI-NP—4604-CCM-Vol.2) ATHOS3: a com- 
puter program for thermal-hydraulic analysis of steam genera- 
tors. Volume 2. er’s manual, Keeton, L.W.; 

Singhal, A.K. (CHAM of North America, Inc., Huntsville, 
AL (USA)). Jul 1986. 236p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920376. 

This is the programmer’s manual for the ATHOS3 code. 
ATHOS3 is a computer code for three-dimensional, steady-state 
and transient analyses of PWR steam generators. It has been devel- 
oped by upgrading an earlier code, ATHOS (Analysis of the Ther- 
mal Hydraulics of Steam Generators). The ATHOS3 code is de- 
signed for three-dimensional, steady-state and transient analyses of 
PWR steam generators. ATHOS3 has several additional capabili- 
ties, including a much improved and generalized geometry pre- 
processor module, and has been developed in a fully upwards-com- 
patible manner from the predecessor ATHOS code. For the con- 
venience of new users, the ATHOS3 code is documented in four 
self-contained volumes, i.e. no reference to the earlier ATHOS vol- 
umes is necessary. Furthermore, for the benefit of old (i.e. ATHOS 
code) users, it may be stated that the new (ATHOS3) documenta- 
tion has been produced by updating and modifying the earlier doc- 
umentation. 


40345 (EPRI-NP—4623) Chemistry control with morpho- 
line at Beaver Valley Power Station. Riddle, J.M.; Burns, 
G.D.; Cain, L.J. (NUS Corp., Pittsburgh, PA (USA). Radi- 
ation Protection and Chemistry Services t.). Jun 1986. 
74p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920385. 

Morpholine is a neutralizing amine commonly used in fossil 
steam plant condensate systems. Several nuclear plants added mor- 
pholine to increase the condensate pH when phosphate chemistry 
control was being used. When plants implemented AVT chemistry 
control, morpholine was not added to the secondary cycle of most 
nuclear plants in the United States. However, Beaver Valley has 
used morpholine in AVT chemistry control since initial operation 
in 1976. This study briefly describes the use of morpholine at 
Beaver Valley and reports levels of inorganic acids present in the 
steam cycle with and without morpholine additions. The makeup 
water is a significant source of the low levels of formic and acetic 
acids measured in the secondary cycle. The thermal decomposition 
of morpholine is a measurable but. not a significant source of these 
two acids at Beaver Valley, except as measured in only one loca- 
tion in the cycle - the vapor space above the heater drain receiver 
tank water level. 16 refs. 


40346 (EPRI-NP—4624) Evaluation of new va control 
agents for PWR secondary water systems. Final report. 
Panson, A.J. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Development Center). Jun 1986. 62p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920386. 

This report presents an account of work evaluating new or- 
ganic pH control agents for PWR station secondary systems. A dis- 
cussion of corrosion control with pH controlling amines is given to- 
gether with some information on current utility practice with vola- 
tile amines. The report describes opportunities for improved corro- 
sion control with new pH controlling amines and the selection of 
candidates for laboratory evaluation. Progress on EPRI program 
RP 1571-7, “Spectroscopic Characterization Methods for New pH 
Control Agents”, is presented. Also presented is an outline of the 
second phase of the RP 1571-7 program which was directed 
toward “Evaluation of pH Control Agents in Simulated Steam 
Generator Tubesheet Crevice Environments.” Quinuclidine and dia- 
minopropane were evaluated using laser Raman spectroscopy. Hy- 
drothermal stability and pH properties at temperature were deter- 
mined. Quinuclidine was superior to diaminopropane and presents 
advantages over ammonia, hydrazine and morpholine for plant use 
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as a pH control agent. It was further evaluated in tests with a 
scaled PWR crevice simulator for corrosion compatibility as well 
as pH control. 17 refs., 22 figs., 9 tabs. 


40347 (EPRI-NP—4635-Vol.1) Remedial methods for in- 
tergranular attack of Alloy 600 tubing. Volume 1. Plant cor- 
rosion morphologies and remedial methods. Final report. 
Hermer, R.E.; Baum, A.J.; Wolfe, C.R. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Steam Generator 
Technology Div.). Jun 1986. 103p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920387. 

This report evaluates the occurrence of intergranular attack 
(IGA) and stress corrosion cracking (SCC) of Alloy 600 tubing in 
PWR steam generators and reviews candidate remedial actions. 
Plant eddy current and tube pull data were examined to determine 
the morphology and location of corrosion. These data suggest that 
the affected plants fall into five categories: IGA occurring over a 
long axial length of the tube to tubesheet intersection; IGA and 
SCC localized at the top of the tubesheet; localized SCC within the 
tubesheet; SCC/IGA within tube support plate crevices; and SCC 
or IGA above the top of the tubesheet. Each category must be 
considered when selecting the inhibitor application mode. To deter- 
mine which inhibitors might be effective, a review was performed 
of crevice deposit and crevice flushing solution analytical data 
taken from plants having SCC/IGA. From this review it was con- 
cluded that although there are some isolated instances of acidic 
sulfur induced SCC/IGA this form of corrosion is most often 
caused by an alkaline environment at specific electrochemical po- 
tentials. Thus SCC/IGA may be inhibited by neutralizing the alka- 
line environment, by moving the electrochemical potential out of 
the susceptible range, or by preventing the ingress of corrodent 
into the grain boundary and the egress of corrosion product out of 
the actively corroding grain boundary. Many potential IGA/SCC 
inhibitors are considered. However, the inhibitors identified have a 
significant disadvantage relative to boric acid because they are not 
plant qualified. On-line and off-line inhibitor application is dis- 
cussed. A test plan for evaluating the inhibitors is outlined. 48 refs., 
19 figs., 16 tabs. 


40348 (EPRI-NP—4635-Vol.2) Remedial methods for in- 
tergranular attack of alloy 600 tubing. Volume 2. Additives 
and test plants for remedial methods. Final report. Agrawal, 
A.K.; Means, J.L.; Adair, J.H.; Miller, J.F.; Grotta, H.M.; 
Berry, W.E. (Battelle Columbus Labs., OH (USA)). Jun 
1986. 133p. Research Reports Center, P.O. Box 50490, Palo 
Alto, CA 94303. File Number T186920388. 

A literature search was conducted to find potential remedies 
for caustic-produced intergranular attack (IGA) on alloy 600 tubes 
in the tube-tube crevice region of steam generators in a few PWR 
plants. Caustic-producing alkalies Na and K are concentrated on 
the tube side as phosphates and silicates in multi-component depos- 
its which have accumulated in crevices in these plants. Off-line 
flushing of crevices, using low temperature water soak and drain 
cycles, is recommended as reasonably effective and the safest 
method of removing the alkalies. For a thorough cleaning of crev- 
ices, chelant-based formulations have been identified to remove the 
major components of deposits, namely, FesQ,, Cu/CuO, and Ca- 
salts. Conventional inorganic or organic inhibitors were considered 
not suitable for use, because of their poor stability under steam gen- 
erator crevice conditions and possible adverse effects on tubes and 
ancillary plant components. However, boric acid which is used fre- 
quently to combat other forms of corrosion in PWR plants, was 
identified as a potentially useful additive to the feed water or to the 
soak water for neutralizing caustic and also inhibiting IGA. 63 refs., 
42 figs., 19 tabs. 


40349 (EPRI-NP—4635-Vol.3) Remedial methods for in- 
tergranular attack of alloy 600 tubing. Volume 3. Boric acid 
and acetic acid remedial methods. Final report. Rubri; 
M.M. (Babcock and Wilcox Co., Alliance, OH (USA). 
search and Development Div.). Jun 1986. 33p. Research Re- 
~~ Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920389. 

An important cause of recent tube degradation in recirculat- 

ing pressurized water reactor (PWR) steam generators with open 


tube/tubesheet crevices is intergranular attack (IGA) of alloy 600 
tubing in the crevice region. The attack appears to occur on the 
hot leg tubing because of high concentrations of caustic species 
formed from remnants of past phosphate water treatment, combined 
with materials from inleakage from freshwater-cooled condensers. 
The concept of using neutralizers to modify the aggressiveness of 
the crevice environment was examined. It appears that this can be 
accomplished by neutralizing the caustic species with an acid. Two 
ways to apply the acid are by off-iine flushing during plant shut- 
down and by on-line treatment during operation. The substance 
that appears to be most suitable for off-line flushing is acetic acid, 
with boric acid as a second choice. Concentrations should be in the 
range of from 1000 to 5000 ppM. The addition of 1000 to 5000 
ppM of a non-ionic detergent in the flush solution should improve 
penetration of the crevice. Use of preflush lancing to remave 
sludge on the tubesheet will also help by reducing acid consump- 
tion. The requirements for materials to be used in on-line treatment 
are more stringent because of possible interaction with other com- 
ponents in the secondry system. Boric acid is the only substance 
that has operational experience. A series of tests are proposed to 
investigate the behavior of acetic acid and boric acid on tubesheet 
sludge, on tubesheet/support plate material, and on alloy 600/tube- 
sheet couples. Similarly, areas of uncertainty of on-line treatment 
with boric acid are its effect on tubesheet/support plate materials 
and on the rest of the secondary system. 23 refs. 


40350 (EPRI-NP—4647) Oxide growth mechanisms on 
chromium alloy steels. Final report. Broomfield, J.P.; For- 
rest, J.E.; Holmes, D.R.; Manning, M.I. (Central Electricity 
Generating Board, Leatherhead (UK). Technology Planning 
and Research Div.). Jul 1986. 204p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920390. 

The objectives of this report are to: compare the corrosion 
rates and mechanisms of alloys steels with those of carbon steel; es- 
tablish how the chromium and silicon contents of carbon and alloy 
steels affect corrosion rates; and determine whether mechanical re- 
straint can retard denting rates. Corrosion engineers reviewed the 
literature to form a basis for corrosion mechanism studies on alloy 
steels in denting-type environments. To obtain the data needed to 
complete the studies, they exposed a range of carbon and stainless 
steels to nickel chloride solutions for up to 1000 h. They also meas- 
ured the corrosion rates of carbon and stainless steels in restraint 

assemblies. Mechanism studies showed that a magnetite film, as it 
thickens on carbon steel, splits into layers because of magnetite 
crystal formation between the layers. Corrosion products on stain- 
less steels form a duplex oxide: an inner iron-chromium oxide layer 
and an outer crystalline magnetite layer. In tests with nickel chlo- 
ride solutions, corrosion rates decreased as the chromium and sili- 
con content of the alloys increased. The lowest corrosion rates 
were found for 405 (13% chromium) and 442 (23% chromium) 
stainless steels. The tests were too short to determine whether 
power-law corrosion kinetics applied. Estimates of corrosion over 
40 years, extrapolated by linear kinetics from the test data for solu- 
tions with 7100-ppM chloride, were 1.9 and 1.7 mm (0.075 and 
0.067 in.), respectively. The extrapolate 40-year corrosion of 405 
stainless steel increaded sharply - to more than 100 mm (4 in.)-in 
more-concentrated and more-corrosive enviroments. Mechanical re- 
straint had little effect on the corrosion rate of carbon steel other 
than to restrict the access of the corrosive environment to the steel. 
A small expansion occurred in multilayered specimens of 405 stain- 
less steel. 107 refs., 100 figs., 18 tabs. 


40351 (Juel-Conf—S0, > 1-8) Survey of fuel element 
normal and accident 


structure design for operation. Fuchs, 
H.P.; Kim, J.D.; Schmucker, R. Jan 1985. (In German). 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE86752390. (CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

The fuel element structure design is exemplified by a PWR- 
type reactor fuel element. The basic requirements the fuel element 
structure has to meet in normal and accident operation as well as 
the respective loadings it is subjected to are listed. The methods ap- 
plied in design analysis are explained by two examples (axial stress 
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in the guide tubes in normal operation; horizontal analysis in acci- 
dent operation). 


40352 (Juel-Conf—50, pp 53-60) Developments in 
KWU’s BWR fuel element modelling in the past 15 years. 
Aisch, F.W.; Froemel, G.; Lettau, H. Jan 1985. (In 
German). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE86752390. (CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

The developments in KWU’s BWR fuel element modelling 
in the past 15 years can be divided into 2 stages of development. 
Stage 1 is characterized by a rapid development towards larger 
cores and thus to larger fuel elements. By the end of stage 2 aiming 
in particular at the improvement of efficiency, we now have fuel 
element structures which are optimized in terms of neutron econo- 
my, reliable, allowing fuel rod replacement and which are more or 
less standardized. They already bear the potential for anticipated 
further increases in burnup of the fuel rods. 


40353 oe PP —— Advanced development 
of manufacturing methods the production of BWR fuel 
element structures. Leukert, ¥ W.; Dengscherz, K.; gan ee 
H.J. Jan 1985. (In German). NTIS (US Sales Only), PC 
A08/MF AOl. File Number DE86752390. (CONF- 
8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many : Nov 1984). 

Within the framework of advanced development of fuel ele- 
ment structures, progress was made in manufacturing methods in 
terms of quality improvement and rationalization of the manufactur- 
ing process. In the manufacture of fuel element structures, the con- 
nection of spacers and guide tubes is made by spot welding. The 
methods used vary with type and material of the structure. Due to 
the introduction of an automatic structure welding plant, we were 
able to reduce fault rates and to improve production quality. 


40354 (Juel-Conf—50, pp 85-89) ag experience 
gained with fuel element structures at the Stade and Unter- 
weser reactors. Besch, O.A. Jan 1985. (In German). NTIS 
(US Sales Only), PC A0O8/MF AOl. File Number 
DE86752390. (CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

In the fuel element design for the Stade and Unterweser re- 
actors, the emphasis was on operational interaction of fuel element 
structures and upper core internals and for core baffle. The results 
obtained so far with fuel elements used in the two reactors indicate 
that their structures have completed their task in normal operation, 
in particular with respect to residence time. The inspection of the 
fuel elements showed that there is a potential for even longer resi- 
dence times. 


40355 (KFKI—1985-80) Diagnostics of the boiling state 
of coolant based on neutron fluctuation at the Paks nuclear 
power plant. Por, G.; Gloeckler, O.; Izsak, E.; Valko, J 
wero Academy of Sciences, Budapest. Central Re- 

Inst. for Physics). Sep 1985. 38p. (In Hungarian). 
NTIS (US Sales Only), PC A03/MF Aol. File Number 
DE86702315. 

A short summary of theory and early experiments on the 
effect of propagating perturbation on neutron fluctuations in nucle- 
ar reactors is given. Boiling noise was examined in the Rheisenberg 
reactor of 70 MWe. Comparing the results of measurements with 
those carried out in the Paks nuclear power plant it seems possible 
that a small subcooled boiling took place during the 2nd fuel cycle. 


40356 (NUREG—1206) Analysis of French (Paluel) pres- 
surized water reactor design differences compared to current 
US PWR designs. (Nuclear a Commission, Wash- 
ington, DC (USA). Div. of Safety Review and Oversight). 
May 1986. 107p. NTIS, PC A06/MF AO1 - GPO. File 
Number T1I86901557. 

To understand better the regulatory approaches to reactor 
safety in foreign countries, the staff of the Nuclear Regulatory 
Commisssion has reviewed design information on the Paluel nuclear 


power plant, one of the current standard 1300-MWe plant operating 
in France. This report provides the staff's evaluation of major 
design differences between this standardized French plant and cur- 
rent US pressurized water reactor plants, as well as insights con- 
cerning French regulatory practices. The staff identified approxi- 
mately 25 design differences, and an analysis of the safety signifi- 
cance of each of these design features is presented, along with an 
assessment comparing the relative safety benefit of each. 


40357 (NUREG/CP—0072-Vol.4, pp 289-314) Results 
of CCTIF tests. Murao, Y.; Iguchi, T.; Sugimoto, J.; Aki- 
moto, H.; Okubo, T.; Hojo, T. Gapan "Atomic Energy Re- 
search Institute, "Toaraki). Feb 1986. NTIS, PC A20/MF 
AOl - GPO. File Number T186007696. (CONF-8510173— 
Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A reflood test program for a large-break loss-of-coolant acci- 
dent (LOCA) of pressurized water reactor (PWR) has been con- 
ducted at Japan Atomic Energy Research Institute (JAERI), by 
using large scale test facilities, which are the Cylindrical Core Test 
Facility (CCTF) and the Cylindrical Core Test Facility (SCTF). 
The CCTF is an experimental facility designed to model a four- 
loop 1100 MWe class PWR with the flow area scaling ratio of 1/ 
21.4 and to simulate the thermo-hydraulic behavior in the primary 
system during the refill and the reflood phases of a PWR-LOCA. 
The CCTF has a full-height scaled pressure vessel with a cylindri- 
cal core of about 2000 electrically-heated rods and four loops with 
passive and active components. The main purpose of the CCTF 
tests is to investigate the integral system behavior as well as the 
core thermo-hydraulic behavior during the refill and reflood phases 
of a PWR-LOCA. The experimental work of JAERI for CCTF has 
completed in March, 1985. Currently, the analytical work is in 
progress. The JAERI’s activity is mainly focused on alternative 
ECC simulation tests and refill simulation tests for this year. In this 
presentation, the following topics are explained: refill test, upper 
plenum injection test, and combined injection test. 


40358 (STUK-B-YTO—3) Operation of Finnish nuclear 
power plants. Quarterly report January-March 1984, Re- 
ponen, H.; Viitasaari, O. (Finnish Centre for Radiation and 
Nuclear Safety, Helsinki. Dept. of Nuclear Safety). Aug 
1984. 26p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86702331. 

Same report published in Finnish as STUK-B-YTO-1. 

This general review of the operation of the Finnish nuclear 
power plants in the first quarter of the year 1984 concentrates on 
such events and discoveries related to reactor and radiation safety 
that the regulatory body, the Finnish Centre for Radiation and Nu- 
clear Safety, regards as significant. In the report period, no event 
essentially degraded plant safety nor posed a radiation hazard to the 
personnel or the environment. The report also includes a summary 
of the radiation safety of the personnel and the environment and 
tabulated data on the production and availability of the plants. 


40359 (STUK-B-YTO—7) Operation of Finnish nuclear 
power plants. Quarterly report April-June 1984. Reponen, 
H.; Viitasaari, O. (Finnish Centre for Radiation and Nuclear 
Safety, Helsinki. Dept. of Nuclear Safety). Jan 1985. 33p. 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE86702333. 

Same report published in Finnish as STUK-B-YTO-S. 

This general review of the operation of the Finnish nuclear 
power plants in the second quarter of the year 1984 concentrates 
on such events and discoveries related to reactor and radiation 
safety that the regulatory body, the Finnish Centre for Radiation 
and Nuclear Safety, regards as significant. In the report period, no 
event essentially degraded plant safety nor posed a radiation hazard 
to the personnel or the environment. The report also includes a 
summary of the radiation safety of the personnel and the environ- 
ment and tabulated data on the production and availability of the 
plants. 
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40360 (STUK-B-YTO—12) Operation of Finnish nuclear 
power plants. Quarterly report July-September 1984. Re- 
_— H.; Viitasaari, O. (Finnish Centre for Radiation and 

uclear Safety, Helsinki. Dept. of Nuclear Safety). May 
1985. 38p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86702330. 

Same report published in Finnish as STUK-B-YTO-9. 

This general review of the operation of the Finnish nuclear 
power plants in the third quarter of the year 1984 concentrates on 
such events and discoveries related to reactor and radiation safety 
that the regulatory body, the Finnish Centre for Radiation and Nu- 
clear Safety, regards as significant. In the report period, no event 
essentially degraded plant safety nor posed a radiation hazard to the 
personnel or the environment. The report also includes a summary 
of the radiation safety of the personnel and the environment and 
tabulated data on the production and capacity factors of the plants. 


40361 On the explanation and calculation of anomalous 
reflood hydrodynamics in large PWR cores. Rodriguez, S.E. 
New York, NY; American Society of Mechanical Engineers 
(1985). 4p. (CONF-851125—). 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

Reflood " hydrodynamics from large-scale (1:20) test facilities 
in Japan have yielded apparently anomalous behavior relative to 
FLECHT tests. Namely, even at reflooding rates below one inch 
per second, very large liquid volume fractions (10-15%) exist above 
the quench fronts shortly after flood begins; thus cladding tempera- 
ture excursions are terminated early in the reflood phase. This 
paper discusses an explanation for this behavior: liquid films on the 
core’s unheated rods. The experimental findings are shown to be 
correctly simulated with a new four-field (vapor, films, droplets) 
version of the best-estimate TRAC-PF1 computer code, TRAC-FF. 
These experimental and analytical findings have important implica- 
tions for PWR large-break LOCA licensing. 
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REFER ALSO TO CITATION(S) 40054, 40329, 40332, 40389, 40444, 40453, 
40479, 40489, 40618, 40619, 40625 


40362 (CONF-8606113—2) Densification of graphites by 
irradiation. Kennedy, C.R.; Mindermann, D. (Oak Ridge 
National Lab., TN (USA); Sigri Elektrographit G.m.b.H., 
Meitingen (Germany, F.R.)). 1986. Contract AC06- 
76RLO1857;AC05-84OR21400. 7p. NTIS, PC A02/MF AO}; 
1; GPO Dep. File Number DE86010026. 

From Carbon conference; Baden-Baden, F.R. Germany (30 
Jun 1986). 

Information is presented on neutron-induced dimensional 
changes in the highly anisotropic hexagonal crystal structure of 
graphite. (JDB) 


40363 (Juel-—2009) Theoretical and experimental descrip- 
exchange 


tion of the heat between the non-forced-cooled core 

and the core structure of the high temperature reactor. Zim- 

mermann, H. (Kernforschungsanlage Juelich G.m.b.H. 

(Germany, F.R.). Inst. fuer Reaktorentwicklung; Tech- 

nische Hochschule Aachen (Germany, F.R.)). ie 1985. 

133p. (in German). NTIS (US Sales Only), PC A07/MF 
01. File Number DE86751975. 

The presented work deals with the heat transport by natural 
convection in the high temperature reactor as well as in the closed 
primary circuit. First the mechanism of the natural heat- and im- 
pulse-transport in pebble beds is presented in model. Afterwards the 
test stand built by the Institute of Reactor Components to perform 
the natural convection experiments is described. Then the numeri- 
cal simulation of the experiments is explained. The experimental re- 
sults given by the IRB are discussed exemplarily in comparison to 
the performed model calculations by means of chosen experiments. 
Finally the natural heat removal is shown by free convection of the 
cooling gas as a basis of the high temperature reactor safety philos- 
ophy. (orig.). 
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40364 (Juel-Conf—S0, pp 91-96) Irradiation behaviour of 
reactor graphite - recent results. Haag, G.; Mindermann, D 
Janssen, K. Jan 1985. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. File Number DE86752390. (CONF- 
8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

For the irradiation behaviour of reactor graphite used in the 
reflectors of HTGR-type reactors, the requirement for low-level 
anisotropy is most important. The two types of graphite produced 
by SIGRI Electrographit GmbH, ATR-2E and ASR-IRS, with an- 
isotropy factors of 1.12 and 1.05 respectively show excellent behav- 
iour in irradiation tests with respect to neutron dose dependent in- 
crease in volume and changing of the elastic modulus. In the pro- 
duction of graphite blocks, costly production processes are used 
(extrusion or vibration extruding, repeated redensification, impreg- 
nation and burning) in order to achieve high density and strength. 


40365 (Juel-Conf—50, pp 97-141) Graphite reflector of 
an HTGR-type reactor. Design, production, and construction. 
Theymann, W.; Elter, C. Jan 1985. (In German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE86752390. 
(CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

The graphite reflector of the HTGR-type reactor has several 
layers. It has support and containment functions for the reactor 
core as well as gas guiding, neutron-physical and screening func- 
tions for the neutrons from the reactor core. In terms of construc- 
tion, it is divided into an inner section and an outer section, with 
the outer section done having a support function. The reflector 
construction is determined by the specific properties of graphite. 
Additionally, the changing material behaviour as a result of irradia- 
tion must be considered. Experiences gained in the fabrication and 
installation are described by the solutions realized in the AVR reac- 
tor and in the THTR-300 reactor. 
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oo ALSO TO CITATION(S) 39949, 39952, 39953, 40329, 40332, 40341, 


40366 (CEA-CONF—8168) Discussion and validation of 
a simplified against buckling. Autrusson, B.; Acker, 
D.; Hoffmann, A. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 = Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDJ). 
Aug 1985. 41p. (CONF-8508172—1). NTIS (US Sales 
Only), PC ‘A03/MF A01. File Number DE86751935. 
From 1. international seminar on construction codes and en- . 
gineering mechanics; Paris, France (26 Aug 1985). 
Department of Thermal and Mechanical Studies 
(DEMT/SMTS/RDMS) and the RAMSES Committee of CEA 
have developed a simplified method to determine the critical instan- 
taneous buckling load under primary loading. This method was in- 
troduced as a simplified analytical rule in the RCC-MR (Design 
and Building Rules for Mechanical Equipment of LMFBR). The 
RCC-MR imposes buckling design rules for Class I components in 
paragraph RB 3270, and for class II components in paragraph RC 
3270. The practical analysis methods are presented in volume Z, 
appendix A7 of the same code. It takes account of the lowering of 
the critical buckling load due to plasticity, to shape imperfections 
and to the stable of unstable character of the buckling given by 
charts. These charts can be used for all types of structure, inde- 
pendent of the loading mode or of the temperature (for type 316 
stainless steel) and cover imperfections ranging from 0 to 5 times 
the wall thickness. The RCC-MR method, based on the analysis of 
the critical load of a beam under axial compression, was. validated 
by more than 60 experimental results obtained on representative 
mock-ups of thin shells subjected to various loadings, such as inter- 
nal and external pressure, axial compression and shear, and whose 
imperfections vary from 0 to 4 times the shell thickness. The RCC- 
MR rule remains available for structures with defects size from 0. 
to several thickness like the LMFBR large and thin structures. The 
comparisons made with the ASME rules, section III, for the struc- 
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tures that these rules consider, are carried ou for cylinders under 
axial compresison, cylinders without external pressure, and spheres 
under external pressure. 16 refs. 


40367 (DOE/SF/01011—T25-Vol.3) Seismic design tech- 
nology for Breeder Reactor structures. Volume 3: special 
topics in we. ere oe D.P. (ed). (Agbabian As- 
sociates, El ‘A (USA)). Apr 1983. Contract 
ACOs 76SFO101 W740 ENG-26 167p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE840048 10. 

This volume is divided into six chapters: analysis techniques, 
equivalent damping values, probabilistic design factors, design ver- 
ifications, equivalent response cycles for fatigue analysis, and seis- 
mic isolation. (JDB) 


40368 (EIR—580) Theoretical considerations for the 
HR Guiness in the case of molten fuel. Heer, W.; — 

Reenenedateee Inst. fuer Reaktorforschung, Wuer- 
ssi Oe witecriand)) Jan 1986. 72p. (In German). NTIS 
(US Sales Only), A04/MF AOl. File Number 
DE86702338. 

Within the framework of the activitites at EIR related to fast 
breeder reactor safety, the concept of a molten pool experiment 
was developed in which freezing phenomena would play an impor- 
tant role. In order to gain some insight into the physical basis of the 
freezing process the different freezing models in common usage are 
first reviewed and then, in the context of the experiment envisaged, 
the heat conduction model of freezing is examined in detail. In this 
connection a simple analytical expression for crust growth is de- 
rived and propagation of the freezing front in a UO2 (or water) 
bath is calculated. In addition, some basic results given in the litera- 
ture are discussed in detail, this enabling interesting features of the 
freezing process to be identified. In summary, the work aims to de- 
velop physical understanding of the freezing process in molten pool 


40369 (EIR—582) Sliding point contact model for the 
finite element structures code EURDYN. Smith, B.L. (Eid- 

hes Inst. fuer Reaktorforschung, Wuerenling zen 
(Switzer itzerland)). Jan 1986. 33p. NTIS (US Sales Only), PC 
A03/MF AO0O1. File Number DE86702339. 

A method is developed by which sliding point contact be- 
tween two moving deformable structures may be incorporated 
within a lumped mass finite element formulation based on displace- 
ments. The method relies on a simple mechanical interpretation of 
the contact constraint in terms of equivalent nodal forces and 
avoids the use of nodal connectivity via a master slave arrangement 
or pseudo contact element. The methodology has been iplemented 
into the EURDYN finite element program for the (2D axisymme- 
tric) version coupled to the hydro code SEURBNUK. Sample cal- 
culations are presented illustrating the use of the model in various 
contact situations. Effects due to separation and impact of struc- 
tures are also included. 


40370 (HEDL—7544) Results of fracture mechanics tests 
on PNC SUS 304 plate. Mills, W.J.; James, L.A.; Blackburn, 
L.D. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Aug 1985. Contract AC06-76FF02170. 185p. 
NTIS, PC A09/MF AOli; 1; GPO Dep. File Number 
DE86013087. 

PNC provided SUS 304 plate to be irradiated in FFTF at 
about 400°C to a target fluence of 5 x 1074 n/cm? (E > 0.1 MeV). 
The actual irradiation included two basically different exposure 
levels to assure that information would be available for the expo- 
sure of interest. After irradiation, tensile properties, fatigue-crack 
growth rates and J-integral fracture toughness response were deter- 
mined. These same properties were also measured for the unirra- 
diated material so radiation damage effects could be characterized. 
This report presents the results of this program. It is expected that 
these fesults would be applicable for detailed fracture analysis of 
reactor components. Recent advances in elastic-plastic fracture me- 
chanics enable reasonably accurate predictions of failure conditions 
for flawed stainless steel components. Extensive research has fo- 
cused on the development of J-integral-based engineering approach 
for assessing the load carrying capacity of low-strength, high- 
toughness structural materials. Furthermore, Kanninen, et al., have 
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demonstrated that J-integral concepts can accurately predict the 
fracture response for full-scale cracked structures manufactured 
from Type 304 stainless steel. 


40371 (IAE—3833/4) Analysis of the fuel cycle of a ther- 
mal molten-salt breeder reactor. Blinkin, V.L. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 53p. (In Russian). 
NTIS (US Sales Only), PC A04/MF ‘Aor File Number 
DE86702340. 

A thermal molten-salt breeder reactor (MSBR) is considered 
as one of the most perspective types of thermal breeders. BSBR 
fuel cycle is analyzed on the basis of a specially constructed mathe- 
matical model of kinetics of isotopic fuel composition change 
during its continuous reprocessing. Effect of MSBR fuel reprocess- 
ing modes on its parameters was investigated. Ways for improving 
MSBR characteristics were studied. It is shown that with drawal of 
heavy transuranic elements and spiking of this reactor power 
permit to receive 1,10 breeding ratio and 7-10 years fuel doubling 
time in MSBR. The natural fuel utilization factor for MSBR turns 
out to be considerably higher as compared to sodium fast reactors 
having the same fuel doubling times. MSBR start-up conditions 
using **°U were investigated as well as the process of attaining the 
equilibrium mode. 


40372 (IAE—3980/4) Experimental and calculational in- 
vestigation of longitudinal-and-transverse coolant flow in the 
fuel assembly of a gas cooled reactor. Segal’, M.D.; Smirnov, 
L.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
ry 4 SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 

. (In Russian). NTIS (US Sales Only), PC A03/MF A0O1. 
Fi le Number DE86702341. 

A method for calculating fields of rates temperature and 
pressure of gas coolant in two-dimensional setup in a gas-cooled re- 
actor fuel assembly including an inlet monifold porous energy-re- 
lease medium and outlet monifold is considered. From the view of 
structure the fuel assembly coaxially located porous cylinders with 
spherical fuel elements between them. An experimental large-scale 
facility permitting to perform a set of necessary measurements is 
described. Fields of rates in the inlet manifold were measured as 
well as pressure distributions on external (impenetrable) and inter- 
nal (perforated) walls of the inlet manifold on its end face wall, on 
the perforated wall of the outlet manifoled. Experimental and cal- 
culational results have been compared. 


40373 (Juel-Conf—50, pp ao Design and — 
fuel element 


al behaviour of the SNR-reactor 

Dietz, W.; Toebbe, H. Jan 1985. (In German). NTIS TIS (US 
Sales Only), PC A08/MF AO01. File Number DE86752390. 
(CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

The fuel element and core concept of a fast breeder reactor 
is described by the example of the SNR 300 (ist core), and the re- 
quirements made on the fuel elements with respect to burnup and 
neutron dose are listed for existing and projected plants. Irradiation 
experiments carried out and operational experience gained with fuel 
elements show that the residence time of the fuel elements is influ- 
enced mainly by the stability of shape of the fuel element compo- 
nents. The requirements made with reference to neutron loading for 
future advanced high-performance fuel elements can not be antici- 
pated from the present state of experience. Besides optimization of 
fuel element design and checking-out of the limits of operation by 
PFADFINDERELEMENTE elements, R and D work for the im- 
provement of fuel element materials is also necessary. 


40374 (KAERI/RR—431/84) Joint Feasibility study on 

the of a commercial FBR power plant to Korea 

and France. Lee, Chang Kun; Cho, Mann; 

; Nam, Jang Soo; Roh, Eun Rae; Yang, 

Chang Kook; Choi, Young Sang; Shin, Jae In; Chang, 

Young Nam; Kim, Hoa Gy. (Korea Advanced Energy Re- 

search Inst., Daeduk ( Ublic of Korea)). Mar 1985. 168p. 

(In Korean). NTIS - les Only), PC AO08/MF AO1. File 
Number DE8670234 
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The objective of this joint feasibility study is to prepare for 
the implementation plan of the establishment of technological capa- 
bility prior to the introduction of a commercial FBR power plant 
to Korea. The scope and contents of the second year project are as 
follows: Determined are the implementation activities in the two al- 
ternative FBR introduction scenarios i.e., a turnkey scenario and a 
gradual localization scenario with regard to the proportion of do- 
mestic participation. A FBR center is modeled as the construction 
of 4 units of 1,500 MWe LMFBR and related fuel cycle facilities 
such as reprocessing and fabrication plants at one site. In turnkey 
scenario, domestic implementation project is selected and the means 
to develop technical capability are classified into OJT/OJP, R and 
D, and technology transfer and the floating time schedule is made 
with reference to the first FBR operation year. In a gradual local- 
ization scenario Korean party’s plan of means to develop technical 
capability is prepared. For the analysis of turnkey base introduction 
scenario project activities were extracted and analyzed referring to 
IAEA TR. 200 "Manpower Development for Nuclear power 
Plant”, guidebook (1980). A floating time schedule was prepared 
for the means to develop technical capability and project schedule. 
For the analysis of gradual localization scenario, project activities 
were derived under the assumption that entire facilities of FBR 
center should be localized. PWR’s and FBR’s fuel reprocessing fa- 
cilities were incorporated in the reprocessing facility. 


40375 (KFK—3978) Linearized model for the hydrody- 
namic stability investigation of molten fuel jets into the cool- 
ant of an LMFBR. Marten, K.; Hartel, K. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorbauelemente; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). Feb 
1986. 34p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752204. 

In safety investigations for LMFBRs the thermal loading of 
in-vessel structures by molten fuel is a problem. Jets of molten fuel 
will heat up rapidly the in-vessel structures and may destroy them. 
Fragmentation of jets before reaching these structures causes them 
to freeze as single particles, which form debris beds having a good 
coolability. Therefore, the necessity of analysing the fragmentation 
of a jet of molten fuel in liquid sodium was stated at the interna- 
tional meeting on "Post Accident Debris Cooling” aioe 
1982). As a contribution to solving this problem a theoretical anal 
ds tc. citiind ont on, tas etieeeiie. cite dk th die ie 2 
liquid continuum, both characterised by low viscosity. On this basis 
a linearised mathematical model has been developed. This model 
enables to evaluate the length necessary for fragmentation of a ver- 
tical, symmetric jet of molten fuel by hydraulic forces in the cool- 
ant of an LMFBR. On the basis of this theoretical model the 
FRAG code was developed for numerical calculation of the hydro- 
dynamic fragmentation mechanism. The comparison with model ex- 
periments was carried out. 


403760 s§« (K FK-—-3993) 


(Germany, > je! 
Schneller Brueter). Dec 1985. 87p. NTIS (US Sales Only), 
PC A0S5/MF AO1. File Number DE86751976. 

This report is the result of the KfK part of a joint study of 
KfK and INTERATOM. The aim of this study is to explore the 
advantages of microprocessors and microelectronics for a more so- 
phisticated core surveillance, which is based on the integration of 
separate surveillance techniques. After a description of the experi- 
mental results gained with the different surveillance techniques so 
far, it is shown which kinds of correlation can be done using the 
evaluation results obtained from the single surveillance systems. 
The main part of this report contains the systems analysis of a 
microcomputer-based system integrating different surveillance 
methods. After an analysis of the hardware requirements a hard- 
ware structure for the integrated system is proposed. The software 
structure is then described for the subsystem performing the differ- 
ent surveillance algorithms as well as for the system which does the 
correlation thus deriving additional information from the single re- 
sults. (orig.). 
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40377 (NUREG/CR—3705) Improved modeling and nu- 
merics to solve two-dimensional elliptic fluid flow and heat 
transfer problems. Chan, B.C. (Brookhaven National Lab., 
Upton, NY (USA)). May 1986. Contract AC02-76CH00016. 

. (BNL-NUREG—S51751). NTIS, PC A04/MF AOl - 
GPO. File Number T186011790. 

A basic, limited scope, fast-running computer model is pre- 
sented for the solution of two-dimensional, transient, thermally-cou- 
pled fluid flow problems. This model is to be the module in the 
SSC (an LMFBR thermal-hydraulic systems code) for predicting 
complex flow behavior, as occurs in the upper plenum of the loop- 
type design or in the sodium pool of the pool-type design. The non- 
linear Navier-Stokes equations and the two-equation (two-variable) 
transport model of turbulence are reduced to a set of linear algebra- 
ic equations in an implicit finite difference scheme, based on the 
control volume approach. These equations are solved iteratively in 
a line-by-line procedure using the tri-diagonal matrix algorithm. 
The results of calculational examples are shown in the computer- 
generated plots. 21 refs., 21 figs. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


40378 (CONF-860102—Summs.) Transactions of the 
on space nuclear power systems. Summaries, El- 
Genk, M.S.; Hoover, M.D. (eds.). (New Mexico Univ., Al- 
buquerque (USA). Inst. for Space Nuclear Power Studies). 
1986. Contract W-7405-ENG-36;AC04-76DP00789. 29Ip. 
NTIS, PC Al13/MF A0Ol1; 1; GPO Dep. File Number 
DE86005726. 
From 3. symposium on space nuclear power systems; Albu- 
querque, NM, USA (13 Jan 1986). 
Separate abstracts were prepared for 103 papers in this 
report. (JDB) 


40379 (HEDL—7538-Rev.1) SP-100 ground engineering 
system at Hanford. Revision 1. Ethridge, J.L. (comp.). (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). Dec 1985. Contract AC06-76FF02170. 333p. NTIS, 
PC A15/MF AO1; 1; GPO Dep. File Number DE86009962. 

The SP-100 reactor is intended to provide a reliable power 
source for space applications. The reactor development program in- 
cludes a ground test of the reactor systems to demonstrate that reli- 
ability and safety issues have been resolved. The use of an existing 
containment structure provides a unique facility with large safety 
margins and ample space. Preliminary seismic analysis shows that 
current site earthquake criteria can be met. The building is current- 
ly utilized to house and the containment 
area is in use as an assembly facility. Only minimal activity is re- 
quired to activate major support systems. All of the principal sup- 
port facilities are in close proximity to the proposed test site. The 
various systems and facilities and their status are identified. 


40380 (HEDL—7538-Vol.1) SP-100 Ground Engineering 
System at Hanford. Volume 1. (Hanford Engineering Devel- 
opment Lab., Richland, WA o— 29 Apr 1985. Contract 
AC06-76FF02170. 304p. NTIS, PC Al4/MF AOl1; 1; GPO 
Dep. File Number DE86009963. 

The SP-100 reactor is intended to provide a reliable power 
source for space applications. The reactor development program in- 
cludes a ground test of the reactor systems to demonstrate that reli- 
ability and safety issues have been resolved. The use of an existing 
containment structure provides a unique facility with large safety 
margins and ample space. Preliminary seismic analysis shows that 
current site earthquake criteria can be met. The building is current- 
ly utilized to house engineering personnel, and the containment 
area is in use as an assembly facility. Only minimal activity is re- 
quired to activate major support systems. All of the principal sup- 
port facilities are in close proximity to the proposed test site. The 
various systems and facilities and their status are identified. 
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40381 (HEDL—7538-Vol.2) SP-100 ground 

system at Hanford. Volume 2. (Hanford ineering Devel- 
opment Lab., Richland, WA (USA)). [1986]. Contract 
AC06-76FF02170. 253p. NTIS, PC A12/MF A011; 1; GPO 
Dep. File Number DE86009961. 

The SP-100 reactor is intended to provide a reliable power 
source for space applications. The reactor development program in- 
cludes a ground test of the reactor systems to demonstrate that reli- 
ability and safety issues have been resolved. The use of an existing 
containment structure provides a unique facility with large safety 
margins and ample space. Preliminary seismic analysis shows that 
current site earthquake criteria can be met. The building is current- 
ly utilized to house engineering personnel, and the containment 
area is in use as an assembly facility. Only minimal-activity is re- 
quired to activate major support systems. All of the principal sup- 
port facilities are in close proximity to the proposed test site. The 
various systems and facilities and their status are identified. 


40382 (HEDL—7575) SP-100 ground engineering system 
test at Hanford potential Bidders’ Site Tour, December 18, 
1985. Ethridge, J.L. (Hanford Pay Sees 
Lab., Richland, WA (USA)). Dec 1985. mtract AC06- 
76FF02170. 77p. NTIS; PC AO5/MF A0l1; 1; GPO Dep. 
File Number DE86009964. 

Photographs and technical drawing are presented providing 
information on the SP-100 test facilities at the Hanford Engineering 
Development Laboratory. (JDB) 


40383 (LA—10673-PR) Space nuclear safety program. 
Progress report, October-December 1984. George, T.G. 
(comp.). (Los Alamos National Lab., NM (USA)). May 
1986. Contract W-7405-ENG-36. 55p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86012767. 

This quarterly report covers studies related to the use of 
238PuO, in radioisotope power systems carried out for the Office of 
Special Nuclear Projects of the US Department of Energy by Los 
Alamos National Laboratory. Most of the studies discussed are on- 
going; the results and conclusions described may change as the 
work progresses. 


40384 (PNL-SA—13510) PEGASUS: a multi-megawatt 
nuclear electric propulsion system. Coomes, E.P.; Cuta, J.M.; 
Webb, B.J.; King, D.Q. (Pacific Northwest Labs., Richland, 
WA (USA); Jet Propulsion Lab., Pasadena, CA (USA)). 
Jun 1985. Contract AC06-76RL01830. Sp. (CONF-860102— 
10). NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE86011626. 

From 3. symposium on space nuclear power systems; Albu- 
querque, NM, USA (13 Jan 1986). 

With the Space Transportation System (STS), the advent of 
space station Columbus and the development of expertise at work- 
ing in space that this will entail, the gateway is open to the final 
frontier. The exploration of this frontier is possible with state-of- 
the-art hydrogen/oxygen propulsion but would be greatly enhanced 
by the higher specific impulse of electric propulsion. This paper 
presents a concept that uses a multi-megawatt nuclear power plant 
to drive an electric propulsion system. The concept has been named 
PEGASUS, PowEr GenerAting System for Use in Space, and is 
intended as a “work horse” for general space transportation needs, 
voth long- and short-haul missions. The recent efforts of the SP-100 
program indicate that a power system capable of producing up- 
wards of 1 megawatt of electric power should be available in the 
next decade. Additionally, efforts in other areas indicate that a 
power system with a constant power capability an order of magni- 
tude greater could be available near the turn of the century. With 
the advances expected in megawatt-class space power systems, the 
high specific impulse propulsion systems must be reconsidered as 
potential propulsion systems. The power system is capable of meet- 
ing both the propulsion system and spacecraft power requirements. 
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2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 40477, 40480, 40658, 40718 


40385 (NUREG—0750-Vol.23-Index.1) Indexes to Nucle- 
ar Regulatory Commission issuances, January-March 1986, 
Volume 23, Index 1. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Technical Information and 
Document Control). Jul 1986. 41p. NTIS, PC A03/MF A0O1 
- GPO. File Number T1I86901549. 

Digests and indexes for issuances of the Nuclear Regulatory 
Commission, the Atomic Safety and Licensing Appeal Panel, the 
Atomic Safety and Licensing Board Panel, the Administrative Law 
Judge, the Directors’ Decisions, and the Denials of Petitions of 
Rulemaking are presented. Information elements common to the 
cases heard and ruled upon are: case name (including facility 
owners), full text reference, issuance number, issues raised by appel- 
lants, legal citations, facility name, docket number, subject matter 
of issues and/or rulings, types of hearing, and type of issuance. A 
brief narrative of each issue, the resolution of the issue, and any 
legal references used in resolving the issue are given. Information is 
indexed by case name, legal citation, subject, and facility. (LEW) 


40386 (NUREG/CR—3587) Identification and evaluation 
of facilitation techniques for decommissioning light water 
power reactors. LaGuardia, T.S.; Risley, J.F. (TLG Engi- 
neering, Inc., Brookfield, CT (USA)). Jun 1986. 225p. 
NTIS, PC A10/MF A0O1 - GPO. File Number T186901548. 

This report describes a study sponsored by the US Nuclear 
Regulatory Commission to identify practical techniques to facilitate 
the decommissioning of nuclear power generating facilities. The ob- 
jective of these “facilitation techniques” is to reduce the radioactive 
exposures and/or volumes of waste generated during the decom- 
missioning process. The report presents the possible facilitation 
techniques identified during the study and discusses the correspond- 
ing facilitation of the decommissioning process. Techniques are cat- 
egorized by their applicability of being implemented during the 
three stages of power reactor life: design/construction, operation, 
or decommissioning. Detailed cost-benefit analyses were performed 
for each technique to determine the anticipated exposure and/or ra- 
dioactive waste reduction; the estimated costs for implementing 
each technique were then calculated. Finally, these techniques were 
ranked by their effectiveness in facilitating the decommissioning 
process. This study is a part of the Nuclear Regulatory 
Commission’s evaluation of decommissioning policy and its modifi- 
cation of regulations pertaining to the decommissioning process. 
The findings can be used by the utilities in the planning and estab- 
lishment of activities to ensure that all objectives of decommission- 
ing will be achieved. 


40387 (NUREG/CR—4634) Development of a real-time 
residue number processor for SAFT inspection. Phase II. 
Final report, September 1984-April 1986. Polky, J.N. (Sigma 
Research, Inc., Redmond, WA (USA). Seattle Div.). May 
1986. 115p. NTIS, PC A06/MF A0O1 - GPO. File Number 
186901454. 

A high speed SAFT imaging system has been designed using 
residue number system (RNS) computational methods. The imaging 
system is based on a new frequency domain correlation process ap- 
plied to conventional pulse-echo ultrasonic data, wherein the data is 
collected over a two-dimensional aperture. The resulting three-di- 
mensional data set in x, y, and ‘time-of-flight’ may be processed by 
the frequency domain SAFT (FSAFT) system in either real-time or 
batch (post-test) modes. In the real-time mode it is expected that 
true flaw recognition would be of primary interest and the resulting 
images would be competitive with current time-domain SAFT 
(TSAFT) techniques. However, the greatest benefit of FSAFT is 
for detailed analysis of critical flaw types using the high speed 
batch or fast inspection mode. The system’s performance results 
from using custom RNS hardware to speed the correlation process, 
which for typical sub-volumes of 64 x 128 x 400 sample points 
would execute in 11 seconds. This rapid execution time includes all 
memory exchange overhead as well as forward and inverse number 
theoretic transforms (NTTs) and point spread function (PSF) multi- 
plication. The hardware design concentrated on a custom memory 
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management processor and RNS computational modules. A FOR- 
TRAN coded software simulation was developed in conjunction 
with the analysis phase of this effort. It was determined by analysis 
and simulation that the PSF is the critical element in the effective 
use of FSAFT for inspection. 


2108 Economics 


REFER ALSO TO CITATION(S) 39472 


40388 (NUREG—0020-Vol.10-No.4) Licensed operating 
reactors. Status summary report data as of March 31, 1986. 
Volume 10, No. 4. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Resource Management). May 
1986. 426p. NTIS, PC A19/MF A0Oi - GPO. File Number 
1186901462. 

The US Nuclear Regulatory Commission’s monthly LI- 
CENSED OPERATING REACTORS Status Summary Report 
provides data on the operation of nuclear units as timely and accu- 
rately as possible. This information is collected by the Office of Re- 
source Management, from the Headquarters Staff of NRC's Office 
of Inspection and Enforcement, from NRC’s Regional Offices, and 
from utilities. Since all of the data concerning operation of the units 
is provided by the utility operators less than two weeks after the 
end of the month, necessary corrections to published information 
are shown on the ERRATA page. This report is divided into three 
sections: the first contains monthly highlights and statistics for com- 
mercial operating units, and errata from previously reported data; 
the second is a compilation of detailed information on each unit, 
provided by NRC Regional Offices, IE Headquarters and the Utili- 
ties; and the third section is an appendix for miscellaneous informa- 
tion such as spent fuel storage capability, reactor years of experi- 
ence and non-power reactors in the United States. The percentage 
computations, Items 20 through 24 in Section 2, the vendor capac- 
ity factors on page 1-7, and actual vs potential energy production 
on page 1-2 are computed using actual data for the period of con- 
sideration. The percentages listed in power generation on page 1-2 
are computed as a arithmetic average. The factors for the life-span 
of each unit (the “Cumulative” column) are reported by the utility 
and are not entirely recomputed by NRC. Utility power production 
data is checked for consistency with previously submitted statistics. 
It is hoped this status report proves informative and helpful to all 
agencies and individuals interested in analyzing trends in the nucle- 
ar industry which might have safety implications, or in maintaining 
an awareness of the US energy situation as a whole. 


2109 Process Heat Reactors 


40389 (Juel—2008) Purification of inert gas circuits of 
— power facilities from tritium and hydrogen. Layout of 

gas purification system. Eichler, R. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung; Technische Hochschule Aachen (Germany, 
F.R.)). Aug 1985. 149p. (In German). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE86752201. 

Removing hydrogen and tritium from the inert primary 
coolant of a high temperature reactor is very important in regard to 
the process heat disposition. In this work a gas purification for a 
high temperature module reactor was laid out constructionally and 
researched technically. This system removes the contamination of 
the primary circuit with the aid of chemical getter beds of Cer 
alloy particles. (PW). 
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REFER ALSO TO CITATION(S) 39941, 40475, 40476, 42142, 42143, 42144, 
42145, 42206 


40390 (CONF-8508105—, Pp 3-34) Neutron source mul- 
tiplication method. Clayton, E.D. (Pacific Northwest Lab., 
Richland, WA). 1985. NTIS, Be A15/MF AOI. File 
Number DE86005398. Contract AC06-76RL01830. 


22 NUCLEAR REACTOR TECHNOLOGY 
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From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

Extensive use been made of neutron source multiplica- 
tion in thousands of measurements of critical masses and configura- 
tions and in subcritical neutron-multiplication measurements in situ 
that provide data for criticaniy prevention and control in nuclear 
materials operations. There is continuing interest in developing reli- 
able methods for monitoring the reactivity, or k/sub eff/, of plant 
operations, but the required measurements are difficult to carry out 
and interpret on the far subcritical configurations usually encoun- 
tered. The relationship between neutron multiplication and reactiv- 
ity is briefly discussed and data presented to illustrate problems as- 
sociated with the absolute measurement of neutron multiplication 
and reactivity in subcritical systems. A number of curves of inverse 
multiplication have been selected from a variety of experiments 
showing variations observed in multiplication during the course of 
critical and subcritical experiments where different methods of re- 
activity addition were used, with different neutron source detector 
position locations. Concern is raised regarding the meaning and in- 
terpretation of k/sub eff/ as might be measured in a far subcritical 
system because of the modal effects and spectrum differences that 
exist between the subcritical and critical systems. Because of this, 
the calculation of k/sub eff/ identical with unity for the critical as- 
sembly, although necessary, may not be sufficient to assure safety 
margins in calculations pertaining to far subcritical systems. Further 
study is needed on the interpretation and meaning of k/sub eff/ in 
the far subcritical system. 


40391 (CONF-8508105—, pp ae ——- of the 
modified 


source-m b-critical assem- 
blies. Ingram, G.; Stevenson, J.M.; Taggart, TP. (UKABA, 
AEE Winfrith, England). 1985. NTIS, PC A15/MF AOl1. 
File Number DE86005398. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

The Modified Source Multiplication technique has recently 
been used in the Dimple zero-power reactor to establish the k- 
values of sub-critical arrays of 3% enriched uranium oxide pins in a 
boron-steel walled CAGR fuel transport skip. With a neutron 
source installed in the assemblies, count-rates from neutron detec- 
tors were measured relative to those in a reference assembly, where 
a known negative reactivity had been imposed. Source-mode and 
eigen-value calculations were then used to establish the relationship 
between count-rate and reactivity ratio. Typical uncertainties are 
+/-7% of the amount the assembly is subcritical for k-values in the 
range 0.92 down to 0.77. 


40392 (CONF-8508105—, pp 49-83) Development of an 
asymmetric multiple-position neutron source (AMPNS) 
method to monitor the criticality of a degraded reactor core. 
Kim, S.S.; Levine, S.H. (Pennsylvania State Univ., Universi- 
ty Park). 1985. NTIS, PC A15/MF A0l. File Number 
DE86005398. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

An analytical/experimental method has been developed to 
monitor the subcritical reactivity and unfold the k/sub o/ distribu- 
tion of a degraded reactor core. The method uses several fixed neu- 
tron detectors and a Cf-252 neutron source placed sequentially in 
multiple positions in the core. Therefore, it is called the Asymmet- 
ric Multiple Position Neutron Source (AMPNS) method. The 
AMPNS method employs nucleonic codes to analyze the neutron 
multiplication of a Cf-252 neutron source. An optimization pro- 
gram, GPM, is utilized to unfold the k/sub «/ distribution of the 
degraded core, in which the desired performance measure mini- 
mizes the error between the calculated and the measured count 
rates of the degraded reactor core. The analytical/experimental ap- 
proach is validated by performing experiments using the Penn State 
Breazeale TRIGA Reactor (PSBR). A significant result of this 
study is that it provides a method to monitor the criticality of a 
damaged core during the recovery period. 


40393 (CONF-8508105—, pp 84-94) Source-jerk analysis 
using a semi-explicit inverse kinetic technique. Spriggs, G.D.; 
Pederson, R.A. (Los Alamos National Lab., NM). 1985. 
NTIS, PC A15/MF A0O1. File Number DE86005398. 
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From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 


A method is proposed for measuring the effective reproduc- 
tion factor, k, in subcritical systems. The method uses the transient 
responses of a subcritical system to the sudden removal of an extra- 
neous neutron source (i.e., a source jerk). The response is analyzed 
using an inverse kinetic technique that least-squares fits the exact 
analytical solution corresponding to a source-jerk transient as de- 
rived from the point-reactor model. It has been found that the tech- 
nique can provide an accurate means of measuring k in systems that 
are close to critical (i.e., 0.95 < k < 1.0). As a system becomes 
more subcritical (i.c., k << 1.0) spatial effects can introduce signif- 
icant biases depending on the source and detector positions. How- 
ever, methods are available that can correct for these biases and, 
hence, can allow measuring subcriticality in systems with k as low 
as 0.5. 


40394 (CONF-8508105—, pp 95-127) Pulsed neutron 
method for diffusion, down, and reactivity measure- 
ments, Sjoestrand, N.G. (Chalmers Institute of Technology, 
Goeteborg, Sweden). 1985. NTIS, PC A15/MF AO0l1. Fi 
Number DE86005398. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

An outline is given on the principles of the pulsed neutron 
method for the determination of thermal neutron diffusion param- 
eters, for slowing-down time measurements, and for reactivity de- 
terminations. The historical development is sketched from the 
breakthrough in the middle of the nineteen fifties and the usefulness 
and limitations of the method are discussed. bcm hoe 
present understanding of neutron slowing-down, thermalization and 
. diffusion are point out. Examples are given of its recent use for e.g. 
absorption cross section measurements and for the study of the 
properties of heterogeneous systems. 


(CONF-8508105—, pp 128-147) i subcritica- 
measurement by _— neutron method. Yamane, Y.; Yo- 
shida, A.; Nishina, K.; Kobayashi, K.; Kanda, K. (Nagoya 
ae Japan). 1985. NTIS, PC A15/MF AOI. File Number 


am aan subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 ae 1985). 

To establish the method determining large subcriticalities in 
the field of nuclear criticality safety, the authors performed pulsed 
neutron experiments using the Kyoto University Critical Assembly 
(KUCA) at Research Reactor Institute, Kyoto University and the 
Cockcroft-Walton type accelerator attached to the assembly. The 
area-ratio method proposed by Sjoestrand was employed to evalu- 
ate subcriticalities from neutron decay curves measured. This 
method has the shortcomings that the neutron component due to a 
decay of delayed neutrons remarkably decreases as the subcritica- 
lity of an objective increases. To overcome the shortcoming, the 
authors increased the frequency of pulsed neutron generation. The 
integral-version of the area-ratio method proposed by Kosaly and 
Fisher was employed in addition in order to remove a contamina- 
SN rr ee ner ne any seine Sanne Oe 


present experiments was 125.4 dollars, which 
was equal to 0.5111 in a multiplication factor. The calculational 
values evaluated by the computer code KENO-IV with 137 energy 
groups based on the Monte Carlo method agreed well with those 
experimental values. 


40396 (CONF-8508105—, 148-152) Rossi Alpha 
Method. Hansen, G.E. (Los Alamos N National Lab., NM). 
1985. NTIS, PC A15/MF A0O1. File Number DE86005398. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

The Rossi Alpha Method has proved to be valuable for the 
determination of prompt neutron lifetimes in fissile assemblies 
having known reproduction numbers at or near delayed critical. 
This workshop report emphasizes the pioneering applications of the 
method by Dr. John D. Orndoff to fast-neutron critical assemblies 
at Los Alamos. The value of the method appears to disappear for 
subcritical systems where the Rossi-a is no longer an a-eigenvalue. 
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40397 (CONF- Sane E53; 153-166) F 
ance-to-mean method. Dowdy, OE. Rote, 
A.A. (Los Alamos National Lab., NM). 1385, ‘Nis PC 
A15/MF A0O1. File Number DE86005398. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

The Feynman and other fluctuation techniques have been 
shown to be useful for determining the multiplication of subcritical 
systems. The moments of the counting distribution from neutron 
detectors is analyzed to yield the multiplication value. The authors 
present the methodology and some selected applications and results 
and comparisons with Monte Carlo calculations. 


40398 (CONF-8508105—, pp 167-208) Study of neutron 
noise from reflected, metal assemblies with criticality safety 
applications in mind. Barnett, C.S. (Lawrence Livermore 
National Lab., CA). 1985. NTIS, PC A15/MF AOl. File 
Number DE86005398. Contract W-7405-ENG-48. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

The author studied the statistics of detected neutrons that 
leaked from four subcritical reflected, enriched-uranium assemblies, 
to explore the feasibility of developing a criticality warning system 
based on neutron noise analysis. The calculated multiplication fac- 
tors of the assemblies are 0.59, 0.74, 0.82, and 0.92. The author 
studied three possible discriminators, i.e., three signatures that 
might be used to discriminate among assemblies of various multipli- 
cations. They are (1) variance-to-mean ratio of the counts in a time 
bin (V/M), (2) covariance-to-mean ratio of the counts in a common 
time bin from two different detectors (C/M), (3) covariance-to- 
mean ratio of the counts from a single detector in two adjacent 
time bins of equal length, which the author calls the serial-covar- 
iance-to-mean ratio (SC/M). The performances of the three dis- 
criminators were not greatly different, but a hierarchy did emerge: 
SC/M 2 V/M 2 C/M. An example of some results: in the neigh- 
borhood of k = 0.6 the Ak required for satisfactory discrimination 
varies from about 3% to 7% as detector solid angle varies from 
19% to 5%. In the neighborhood of k = 0.8 the corresponding Aks 
are 1% and 2%. The noise analysis techniques studied performed 
well enough in deeply subcritical situations to deserve testing in an 
applications environment. They have a good chance of detecting 
changes in reactivity that are potentially dangerous. One can expect 
sharpest results when doing comparison, i.e., when comparing two 
records, one taken in the past under circumstances known to be 
normal and one taken now to search for change. 


40399 (CONF-8508105—, pp 209-230) Two-frequency, 
one-detector reactivity system (TFODRS). Sachs, R.D.; 
Woodall, D.M. (Rockwell International, Golden, CO). 1985. 
NTIS, PC A15/MF A01. File Number DE86005398. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

A two-frequency, one-detector reactivity system (TFODRS) 
was experimentally verified on the University of New Mexico 
(UNM) AGN-201M thermal reactor. That system was used to 
obtain the absolute steady-state reactivity and to demonstrate the 
feasibility of acquiring the transient reactivity. A detailed descrip- 
tion of TFODRS hardware and software is given in this paper. The 
TFODRS obtains the absolute and net reactivity by computing the 
frequency spectrum of the reactor neutron-detector signal. The 
ratio of the high-frequency to the low-frequency components about 
an empirical break point is used to determine the reactivity. The 
TFODRS was successfully used to measure a known AGN-201M 
steady-state reactivity, with a relative error of 18%. TFODRS tran- 
sient curves as a function of reactivity were shown to be different 
from the steady-state curves. The transient curves appear to be a 
function of the rate of reactivity insertion. The authors speculate 
that a modified TFODRS, using state-of-the-art microprocessors, 
could be used for fast reactors. The TFODRS is not presently a 
practicable reactimeter. However, with more research and develop- 
ment, it is felt it could be used in near-term nuclear industry appli- 
cations, such as monitoring fuel storage pools. 
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40400 (CONF-8508105—, pp 231-240) Measurement of 
subcritical b tas ine 


mi distribution method. 
Nelson, G.W. (Univ. of Arizona, ones 1985. NTIS, PC 
A15/MF AO0O1. File Number DE86005398 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 198 

Ts pean aon eonetans rae subcritical neutron multi- 
plication may be determined by measuring the distribution of the 
time intervals between successive neutron counts. The distribution 
data is analyzed by least-squares fitting to a theoretical distribution 
function derived from a point reactor probability model. Published 
results of measurements with one- and two-detector systems are dis- 
cussed. Data collection times are shorter, and statistical errors are 
smaller the nearer the system is to delayed critical. Several of the 
measurements indicate that a shorter data collection time and 
higher accuracy are possible with the interval distribution method 
than with the Feynman variance method. 


(CONF-8508105—, pp 241-253) Time-correlated 
pulse trains. Brunson, G.S. Alamos National Lab., 
NM). 1985. NTIS, PC A15/MF AOl. File Number 
DE86005398. 

From DOE subcritical reactivity measurements workshop; 
ee USA (26 Aug 198 

Sodkes no meee ae current work in the Ad- 

vanced Melee 7 teananies Group at Los Alamos. The authors 
have at least two distinct objectives in the statistical analysis of neu- 
tron signal streams. On one hand, they want to identify spontaneous 
fission neutrons in nuclear waste as a means of measuring the quan- 
tity of transuranic material in a waste drum (or other package). On 
the other hand, they want to use the same or similar techniques in 
measuring reactivity in multiplying systems. These two applications 
differ in several important ways but, nevertheless, have much in 
common. Essentially, there is the need to determine the extent to 
which the coherence of chain-related neutrons cause the statistics 
of the signal stream to depart from Poisson expectation. 


40402 (CONF-8508 105—, 254-286) 75*Cf-source- 
driven neutron noise analysis = Mihalczo, J.T.; Kin 
W.T.; Blakeman, E.D. D Nose Ridge National Lab., 
1985. “NTIS, PC A15/MF AOl1. File Number DE86005398. 
Contract AC05- 840R21400. 

Atepaee, co subcritical reactivity measurements workshop; 


a Se nn 

iven neutron noise analysis method has 
sens elie, mctsourcedrven matron soe ania method ha 
the broad range of applicability of the method. The neutron multi- 
plication factor, k/sub eff/ has been satisfactorily determined for a 
variety of materials including uranium metal, light water reactor 
fuel pins, fissile solutions, fuel plates in water, and interacting cylin- 
ders. For a uranyl nitrate solution tank which is typical of a fuel 
processing or reprocessing plant, the k/sub eff/ values were satis- 
factorily determined for values between 0.92 and 0.5 using a simple 
point kinetics interpretation of the experimental data. The short 
measurement times, in several cases as low as 1 min, have shown 
that the development of this method can lead to a practical subcriti- 
cality monitor for many in-plant applications. The further develop- 
ment of the method will require experiments and the development 
of theoretical methods to predict the experimental observables. 


40403 (CONF-8508105—, pp 286-302) Subcriticality de- 
termination by a new time-domain correlation 


with a **Cf neutron source. Nishina, K.; Yamane, Y.; Ishi- 
Gv, J Miyoshi, Y.; Suzaki, T.; Kobayahi, I. (Nagoya 

iniv nv, Japan). 1985. NTIS, PC A15/MF A01. File Number 

From DOE subcritical reactivity 
USA (26 Aug 198: 

iT cae the a subcriticality-monitoring 
sstinih' baste MERhaams exdaiinn antic memeat 
Hinted by the Cf-252 detector method of Mihalczo, three covar- 
iances are taken between the count of three detectors; namely an 
ionization chamber with Cf-252 coating, and two He-3 proportional 
counters. A ratio Q is formed from the three quantities such that it 
does not depend either on detector efficiencies or counting gate du- 
ration T, and then related to reactivity. A formulation is given de- 
riving a theoretical expression for this Q, with the effect of higher 
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spatial modes included. Experiments were carried out with a load- 
ing at Tank-type Critical Assembly of Japan Atomic Energy Re- 
search Institute, which is a slightly-enriched, and light-water mod- 
erated system. With fundamental mode approximation adopted in 
the data processing, reasonable agreements are observed between 
the present method and the reactivity scale that has been calibrated 
by water-level variety. The possibility of the present method is to 
be investigated further beyond the range of 7$ reported. 


40404 (EGG-PBS—6821) Extension of the analytic nodal 
method to four energy groups. Parsons, D.K.; Nigg, D.W. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Oct 1985. Con- 
tract AC07-761D01570. 32p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86011054. 

The Analytic Nodal Method is rigorously extended from 
two neutron energy groups to four. Calculational experience veri- 
fies this new Four Group Analytic Nodal method. Despite its in- 
creased complexity, this extension of the Analytic Nodal Method 
still provides considerable savings over conventional finite differ- 
ence methods. 


(ENEA-RT/ING—82/21) Complete AMPX-II 219 
group neutron cross-section production and validatior 
for cri safety calculations. Lai, G.; Pereyra Mar- 
condes, S.; Boole BREA. F. a Trisaia (Italy). Centro Ri- 
— eS oa (Italy). Centro Ricerche 
ia). Jul 1982. 35p. NTIS (US Sales Only), PC A03/ 
MF. 01. File Number DE86901378. 
As a part of the effort to validate both codes and nuclear 
data for criticality safety analysis the big task of the production of a 
Ps 219 group cross-section library of Master Interface Format in- 
cluding 159 data sets has been accomplished. As a further relevant 
part the produced nuclear data have been used, after proper proc- 
essing way (i.e., by NITAWL module treatment), for testing pur- 
poses as input data of KENO-IV and XSDRNPM calculations con- 
cerning seven sets of critical experiments largely representative as 
for presence of various fissile nuclides, homogeneous samples, inter- 
acting arrays in air or with moderator or reflector joined. Prelimi- 
nary published studies using 219 group neutron cross sections pro- 
duced interesting results in terms of Keffective values reproduction 
of benchmark experiments. Previous reports also contain sufficient 
details pertaining to options and input data required and used for 
each master data set preparation such as elastic scattering matrices 
for resonance nuclides, resolved and unresolved resonance process- 
ing, point-to-fine group cross sections weighting functions, order 
and temperature of thermal scattering matrices obtainment, etc. 


40406 ((TEF—12(1985)) Neutron flux and power fluctua- 
tions in a nuclear reactor. Zaritskaya, T.S.; Rudik, A.P. (Go- 
sudarstvennyj Komitet - Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. rn ental’noj 
Fiziki). 1985. . In R ). NTIS (US Sales Only), PC 
A02/MF AO1. ile Number DE86702314. 

A new approach to problems of power and neutron flux 
fluctuations in a power reactor is developed. First of all, it is sup- 
posed that the reason for these fluctuations is inhomogeneity of 
properties of reactor “medium” elements, totality of reactor ele- 
ments and control organs constituting the “medium”. Secondly, the 
law of medium element property distribution is considered to be 
unknown, only meansquare deflection of medium element proper- 
ties is determined. 


40407 (KFKI—1985-81) Boiling noise detection experi- 
ment in a critical assembly. Aguilar, O.; Por, G. (Hungarian 
Academy of Sciences, Central Research Inst. for 
Physics). = 1985. 13p. S (US Sales Only), PC A02/ 
MF AO1. File Number DE86702316. 

Boiling noise measurements were carried out in a critical as- 
sembly. The effect of boiling in a small sector on the neutron flux 
fluctuation are examined. Optical method of registration of bubbles 
gave the same velocity values as determined by neutron noise. It is 
shown that the original noise source is temperature noise. 
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40408 Ci Radiation transport. Progress 
report, July 1, 1985-September 30, 1985. O'Dell, R.D. (Los 
Alamos National Lab., NM (USA)). Jun 1986. Contract W- 
7405-ENG-36. . NTIS, PC A05/MF AO1; 1; GPO Dep. 
File Number D 12733. 

Research and development progress in radiation transport by 
the Los Alamos National Laboratory's Group X-6 for the fourth 
quarter of FY 85 is reported. Included are unclassified tasks in the 
areas of Deterministic Radiation Transport, Monte Carlo Radiation 
Transport, and Cross Sections and Physics. 62 refs. 


40409 egg en ig 8, pp 85-86) Reactor 
Physics Division, AEE Winfrith. Askew, J.R. (AEE, Win- 
frith, England). Jun 1986. NTIS (US Sales Only), PC A06/ 
MF AOl1. File rey DE86900347. (UKNDC—(85)P112; 
INDC(UK)—039/L 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Several activities of the AEE Winfrith are briefly described. 
Experimentat efforts include data collection on fission yields, decay 
heat and transactinium decay. Evaluation of actinide cross sections 
and benchmark testing of the JEF-1 library have been done. Theo- 
retical efforts include the application of level statistics in the unre- 
solved resonance region, and the development of cross section 


processing codes. 
2202 Components And Accessories 


REFER ALSO TO CITATION(S) 40622, 40626, 40630, 40645, 40646, 40647, 
40648, 40649, 40654, 40702, 40923, 41296 


40410 (BNL-NUREG—37840) Effect of PVRC damping 
= independent support motion response spectrum 

of piping systems. Wang, Y.K.; Bezier, P.; Shteyngart, S. 
(Brookhaven National Lab., Upton, NY (USA)). 1986. Con- 


tract AC02-76CH00016. Sp. (CONF-860722—13). NTIS, PC 
A02/MF AO! - GPO. File Number T186010542. 

From ASME pressure vessel and piping conference and ex- 
hibit; ~ IL, USA (20 Jul 1986). 

The Technical Committee for Piping Systems of the Pres- 
sure Vessel Research Committee (PVRC) has recommended new 
damping values to be used in the seismic analyses of piping systems 
in nuclear power plants. To evaluate the effects of coupling these 
recommendations with the use of independent support motion anal- 
yses methods, two sets of seismic analyses have been carried out for 
several piping systems. One set based on the use of uniform damp- 
ing as specified in Regulatory Guide 1.61, the other based on the 
PVRC recommendations. In each set the analyses were performed 
using independent support motion time history and response spec- 
trum methods as well as the envelope spectrum method. In the in- 
dependent response spectrum analyses, 14 response estimates were 
in fact obtained by considering different combination procedures 
between the support group contributions and all sequences of com- 
binations between support groups, modes and directions. For each 
analysis set, the response spectrum results were compared with time 
history estimates of those results. Comparison tables were then pre- 
pared depicting the percentage by which the response spectrum es- 
timates exceeded the time history estimates. By comparing the 
result tables between both analysis sets, the impact of PVRC damp- 
ing can be observed. Preliminary results show that the degree of 
exceedance of the response spectrum estimates based on PVRC 
damping is less than that based on uniform damping for the same 
piping problem. Expressed differently the results obtained if ISM 
methods are coupled with PVRC damping are not as conservative 
as those obtained using uniform damping. 


40411 (CEA-CONF—8182) Complementarity of calcula- 
tions and tests in the study of structures. Hoffmann, A. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. - eon Technologique et de 
Develo t Industriel (IRDI)). Oct 1985. 6p. & 
French). (CONF-8510305—1). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86751933. 

oie a Conference on testing for quality; Paris, France (15 

85). 
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This paper shows, in the study of nuclear reactor structures, 
the complementarity of calculations and testing. 


40412 (CEA-CONF—8199) General computer program 
for the fast dynamic analysis. The case of pipe-circuits. Le- 
pareux, M.; Schwab, B.; Hoffmann, A.; Jamet, P.; Bung, H. 
(CEA Centre d'Etudes Nucleaires de ‘Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Technologique et de 
Developpement Industriel (IRDI)). Nov 1985. 18p. (In 
French). (CONF-8511191—1). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86751931. 

From Colloquium on trends in structure computation; Bastia, 
France if Nov 1985). 

The dynamics of pipe circuits containing flowing liquids, and 
in particular the case of an accident, present a problem for the 
safety of nuclear power plants. The rupture of the pipe involves a 
depressurization in the circuit and this is followed by a whipping 
action of the broken pipe. More generally the situations which in- 
volve the rapid speeding up of fluids in circuits, with or without 
fluid-structure coupling, may be treated by PLEXUS. The results 
for the rigid-pipe case, incorporating the most characteristic situa- 
tions, will be shown first. The second part will present some pre- 
liminary calculation results for the complete system with deforma- 
ble pipe circuits and taking into account the fluid-structure cou- 
pling. 


40413 (EGG-M—29485) Variation of structural damping 
with response amplitude in piping . Ware, A.G. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1986. Contract 
AC07-761D01570. 6p. (CONF-860722—5). NTIS, PC A02/ 
MF AO1 - GPO. File Number T1I86007613. 

From ASME pressure vessel and piping conference and ex- 
hibit; o—_. IL, USA (20 Jul 1986). 

From tests conducted over the last several years, it has 
become apparent that structural damping is not a single number ap- 
plicable to all piping systems, but is highly dependent on piping 
system parameters such as supports, response amplitude, and insula- 
tion. As a result, there is considerable scatter in the available data. 
Furthermore, the relationships between the parameters and damp- 
ing are often highly complex, interrelated, and difficult to predict. 
From tests of piping supported by various typical methods, two 
basic types of energy dissipation in the supports can be observed. 
The first is friction such as between spring hangers and their hous- 
ings or in the internal mechanisms of constant force hangers. The 
second is impacting such as occurs in snubbers, rigid struts, and rod 
hangers. Overall, these effects lead to a wide variety of possibilities 
that can occur at low vibration levels and can change with only a 
slight perturbation of vibration amplitude. This can account for 
much of the scatter in the data at low strain levels. Thus damping 
is almost impossible to predict at low amplitudes, and extrapolation 
of this type data to higher amplitudes is cautioned. However, once 
strain levels rise above 100 to 200 micro in/in, the damping trend 
becomes easier to characterize. From the 100 to 200 micro in/in to 
800 to 1000 micro in/in range the damping is fairly constant and is 
induced primarily by the supports. At the upper end of this range a 
threshold is reached in which damping increases with increasing 
strain amplitude. Data in the high strain (plastic range) is sparse 
since the test usually renders the pipe unsuitable for further use. 15 
refs. 


40414 (EGG-M—31485) Review of containment examina- 
tion and testing requirements. Cook, J.F. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1986. Contract AC07-761D01570. 
Tp. (CONF-860507—7). NTIS, PC A02/MF AOli - GPO. 
ile Number T1I8601 1043. 
From 3. workshop on integrity of containments for nuclear 
power ae Washington, DC, USA (21 May 1986). 
the present time, the ASME Code Section XI, Division 
1, wana IWE, requirements for metal containment inservice 
inspection are not specifically referenced in the Nuclear Regulatory 
Commission (NRC) Regulations. A review of Subsection IWE is 
being performed by the Idaho National Engineering Laboratory 
(INEL) to assist the NRC in evaluating the acceptability of incor- 
porating this Subsection into the NRC Regulations. The impact of 
Subsection IWE Tequirement changes compared with the present 
containment inservice inspection (ISI) requirements contained in 
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Appendix J of the NRC Regulations is discussed. In addition, 
INEL recommendations for improvements/changes in containment 
ISI requirements are presented for consideration by personnel of 
code/standards committees and the NRC staff. For example, quan- 
tification of requirements for leak testing of localized areas in pres- 
sure boundaries is needed. Paragraph IWE-1221(b) calls out “test- 
ing for leak tightness using a gas medium test such as a Halide De- 
tector test.” The sensitivity required and acceptance criteria for this 
test should be specified. Both a bubble solution test and a helium 
mass spectrometer test are "gas medium tests”, but their sensitivities 
could vary by a factor of 106 Development of training programs 
and qualification requirements for personnel who conduct the Ap- 
pendix J containment leakage tests are also recommended. 


(EPRI-NP—4557) Annular array technology for 
nondestructive turbine inspection. Final report. Light, G.M. 
(Southwest Research Inst., San Antonio, TX (USA)). May 
1986. 69p. Research Repo rts Center, Box 50490, Palo Alto, 
CA 94303. File Number FT186920330. 

The Electric Power Research Institute (EPRI) funded 
Southwest Research Institute (SwRI) to fabricate and functionally 
test phased array transducers and an electronic control system with 
the intent of evaluating the phased array technology for use in the 
inspection of turbine disks. During this program a 13-element annu- 
lar array and associated phased array electronics were fabricated 
and tested and the results of the tests compared to those predicted 
by theory. The prototype system performed well within the expect- 
ed limits, and EPRI funded further work to fabricate and test a 
production unit. The production system consisted of a 25-element 
annular array and a 25-channel electronics system that had both 
pulser and receiver delay circuitry. In addition, during the program 
it was determined that miniaturized hybrid pulser/preamps would 
be needed to allow the phased array to work over distances ex- 
ceeding 9.1 meters (30 feet) from the electronics. A circuit devel- 
oped by SwRI was utilized and found to produce good pulsing ca- 
pability that did not suffer from impedance mismatch. EPRI also 
funded (under a separate contract) the fabrication of a small scale 
static turbine test bed and a full scale dynamic test bed that con- 
tained full scale turbine geometries. These test beds were fabricated 
to enable the production phased array system to be evaluated on 
turbine disk surfaces. 26 figs. 


40416 (EPRI-NP—4604-CCM-Vol.1) ATHOS3: a com- 
puter program for thermal-hydraulic analysis of steam genera- 
tors. Volume 1. Mathematical and physical models and 
method of solution. Keeton, L.W.; Singhal, A.K.; Srikantiah, 
G.S. (CHAM of North America, Inc., Huntsville, AL 
(USA)). Jul 1986. 265p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920375. 

The mathematical and physical models as well as the method 
of solution are presented for ATHOS3. ATHOS3 is a computer 
code for three-dimensional, steady-state and transient analyses of 
PWR steam generators. It has been developed by upgrading an ear- 
lier code, ATHOS (Analysis of the Thermal Hydraulics of Steam 
Generators). Both ATHOS and ATHOS3 have been developed by 
CHAM of North America, Inc., under the contract RP1066-1 from 
the Electric Power Research Institute. ATHOS3 supercedes 
ATHOS and all other intermediate versions of the code. ATHOS3 
has several additional capabilities, including a much improved and 
generalized geometry pre-processor module, and has been devel- 
oped in a fully upwards-compatible manner from the 
ATHOS code. For the convenience of new users, the ATHOS3 
code is documented in four self-contained volumes, i.e. no reference 
to the earlier ATHOS volumes is necessary. Furthermore, for the 
benefit of old (i.e. ATHOS code) users, it may be stated that the 
new (ATHOS3) documentation has been produced by updating and 
modifying the earlier documentation. 


40417 (EPRI-NP—4604-CCM-Vol.3) ATHOS3: a com- 
puter program for thermal-hydraulic analysis of steam genera- 
tors. Volume : 3. User’s manual. Keeton, L.W.; Si 
(CHAM of North America, Inc., Huntsville, 
Jul 1986. 324p. Research Reports 
Alto, CA 94303. File Number T186920377. 

This is the user’s manual for the ATHOS3 computer code. 
ATHOS3 is a computer code for three-dimensional, steady-state 
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and transient analyses of PWR steam generators. It has been devel- 
oped by upgrading an earlier code, ATHOS (Analysis of the Ther- 
mal Hydraulics of Steam Generators). Both ATHOS and ATHOS3 
have been developed by CHAM of North America, Inc., under the 
contract RP1066-1 from the Electric Power Research Institute. 
ATHOS3 supercedes ATHOS and all other intermediate versions 
of the code. ATHOS3 has several additional capabilities, including 
a much improved and generalized geometry pre-processor module, 
and has been developed in a fully upwards-compatible manner from 
the predecessor ATHOS code. For the convenience of new users, 
the ATHOS3 code is documented in four self-contained volumes, 
i.e., no reference to the earlier ATHOS volumes is necessary. Fur- 
thermore, for the benefit of old (i.e., ATHOS code) users, it may be 
stated that the new (ATHOS3) documentation has been produced 
by updating and modifying the earlier documentation. 


40418 (EPRI-NP—4678) Crevice hideout return testing. 
Final report. Baum, A.J.; Smith-Magowan, D.; Lee, A.Y. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). Jul 
1986. 179p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920392. 

This study was directed toward quantifying the hideout and 
hideout-return characteristics of simulated steam generator tube 
support crevices which have undergone small amounts of denting. 
The study was undertaken to evaluate strategies for promoting 
hideout return from these crevices and to make recommendations 
for possible field implementation. The effect of corrosion inhibitors 
on the crevice transport processes was also investigated. An analyt- 
ical model was developed to provide a physical basis for correlat- 
ing hideout and hideout-return test results. Substantial hideout- 
return inventories were produced by simply terminating the heat 
input to a given test. Although there was some variation between 
the different tests, the average return was typically about two- 
thirds of the initial hideout inventory, with the relative sodium 
return being higher than the chloride return. The relative return de- 
creased as the denting progressed beyond about 2 mils. Because of 
the large hideout returns produced by the shutdowns, there was 
comparatively little return from the high and low temperature 
soaking, power cycling, and crevice flushing operations which 
were subsequently performed. Application of denting inhibitors 
(boric acid and calcium hydroxide) had no significant effect on the 
crevice hideout and hideout return Because of the high 
return inventories produced by the shutdown of the slightly dented 
tests, it is suggested that plants consider temporarily ramping the 
power down as low as possible at regular intervals as a means of 
minimizing denting from progressing beyond the slightly dented 
configuration. 16 refs., 34 figs., 20 tabs. 


(FEI—1621) Functions 
and heat 


Yur’ev, Yu.S.; Vladimirova, L.I; Morozova, S.I. (Gosu- 
darstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Saee e en nee Inst.). 1984. a 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. Fi 


Number DE86702320. 

Empirical, semiempirical functions and constants completing 
hydrodynamics and heat transfer equations as coefficients in a 
porous body comprising regular tubular beams are presented. They 
are as follows: coefficients of longitudinal and transverse hydraulic 
resistance in bundles arranged in staggered and carriodor order 
with account of finning and effect of distant lattices; coefficients of 
heat- and mass transfer between neighbouring channels. Calcula- 
tions of complex flows and heat transfer assemblies, heat exchang- 
ers and steam generators of fast sodium power reactors have re- 
vealed good agreement with experimental data. 


40420 (LA-UR—86-1643) Compact reactor/ORC power 
source. Meier, K.L.; Kirchner, W.L.; Willcutt, G.J. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 7p. (CONF-860810—7). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE8601 1252. 
From Intersociety energy conversion engineering confer- 
San CA, USA Aug 1986). 
pee peo aesinee i cntien an organic Rankine 
Cycle (ORC) electric generator with a nuclear reactor heat source 
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is being designed and fabricated. Incorporating existing ORC tech- 
nology with proven reactor technology, the compact reactor/ORC 
power source offers high reliability while minimizing the need for 
component development. Thermal power at 125 kWt is removed 
from the coated particle fueled, graphite moderated reactor by heat 
pipes operating at 500°C. Outside the reactor vessel and connected 
to the heat pipes are vaporizers in which the toluene ORC working 
fluid is heated to 370°C. In the turbine-alternator-pump (TAP) 
combined-rotating unit, the thermal energy of the toluene is con- 
verted to 25 kWe of electric power. Lumped parameter systems 
analyses combined with a finite element thermal analysis have aided 
in the power source design. The analyses have provided assurance 
of reliable multiyear normal operation as well as full power oper- 
ation with upset conditions, such as failed heat pipes and inoper- 
ative ORC vaporizers. Because of inherent high reliability, long 
life, and insensitivity to upset conditions, this power source is espe- 
cially suited for use in remote, inaccessible locations where fuel de- 
livery and maintenance costs are high. 10 refs. 


(NUREG/CR—4102) Air currents driven by 
sprays in reactor containment buildings. Marx, K.D. (Sandia 
National Labs., Livermore, CA (USA)). May 1986. Con- 
tract AC04-76DR00789. 66p. (SAND—84-8258). NTIS, PC 
A04/MF AOI - GPO. File Goaiher 1186013390. 

The flow of air in nuclear reactor containment buildings due 
to the introduction of water sprays is investigated numerically and 
theoretically. The particular containment geometries studied here 
are those of Sequoyah and Catawba, pressurized-water reactors 
equipped with ice condenser containments. The numerical approach 
utilizes a computer code which couples the Navier-Stokes equations 
for fluid flow with the equations of motion of water droplets in two 
dimensions. An approximate theoretical description of some aspects 
of the flow field is derived. For typical values of water spray flux, 
it is found that peak flow velocities of approximately 12 to 14 m/s 
are possible in an empty containment building shell. The depend- 
ence of the flow velocities on such parameters as spray flux, spray 
header location, droplet size, spray injection characteristics, air 
fans, and the turbulence model is described. Simulations which are 
more representative of complete reactors have been carried out by 
including approximations to the ice condenser and steam generator 
enclosures in the containment model. In that case, it is found that 
the peak flow velocities are quite sensitive to the relative locations 
of the steam generator wall and the spray headers. For the case of 
two spray headers centered roughly over the wall (Sequoyah), the 
peak flow velocity is about the same as for an empty containment 
shell. On the other hand, for six headers spread out over the steam 
generators (Catawba), the peak is reduced to 9 to 10 m/s. Howev- 
er, the effect of the internal structures is to lower the flow veloci- 
ties over large regions of the building in all cases. Implications for 
igniter performance are briefly discussed. 15 refs., 33 figs. 


(NUREG/CR—4300-Vol.3-No.1) ——_ 


pressure vessels. Progress L 

Volume 3, No. 1. Hutton, P.H.; Kurtz, R.J. (Pacific North- 
west Labs., Richland, WA (USA)). Jul 1986. Contract 
AC06-76RL01830. . (PNL—5511-Vol.3-No.1). NTIS, 
PC A02/MF AO1 - GPO. File Number T186013090. 

This a. ee 
ber 1985 to March 1986 for the NRC-sponsored research program 
concerned with “Acoustic Emission/Flaw Relationships for Inserv- 
ice Monitoring of Nuclear Reactor Pressure Boundaries.” Included 
in the discussion are the topics of AE monitoring of primary piping 
during reactor operation, continued substantiation of the AE ‘aignal 
identification method, development of AE/IGSCC 
and progress in establishing an ASTM AE standard and ASME 
code acceptance of AE. 


(NUREG/CR—4538-Vol.1) _ fracture 


laros, M.G.; Gudas, J.P. (David W. solene wad Shi 
search and. Development Center, Beth val Sip Re 


May 1986. NTIS, PC A03/MF ‘A0t - MOPO. File 
Number T186901465. 

An experimental investigation was performed to determine 
the fracture resistance of 4 in. diameter circumferentially welded 
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type 304 stainless pipe at 288°C (550°F). Two crack geometries 
were investigated. These were a circumferential through wall crack 
(simple) and circumferential through wall crack superimposed on a 
360 degree radial crack on the inside diameter of the pipe (com- 
plex). Test results were analyzed using J-integral and limit load 
techniques. Additionally, J-integral resistance curve tests were per- 
formed on large plansize compact tension specimens for comparison 
with the pipe specimen results. Results of the J-integral analysis in- 
dicate that J-initation for pipes containing simple cracks was ap- 
proximately 1120 kJ/M?(6400 in-lb/in”) and a factor of four de- 
crease in J-initiation was noted for pipes containing the complex 
crack. Good agreement was shown at J-initiation between pipe 
specimens containing the simple crack geometry and compact ten- 
sion specimens. The accuracy of the limit load analysis was variable 
for pipes containing the simple crack geometry with the average 
predicted limit load calculated using the ASME Code flow stress 
being 8.7% higher than that actually attained in the tests. The cal- 
culated limit loads based on the ASME Code flow stress were con- 
servative for the complex crack cases. 


(NUREG/CR—4572) NRC 
(LBB.NRC) analysis method for circumferentially through- 
wall cracked pipes plus bending loads, Klecker, 
R.; Burst, Fe Wilkowski, G.M. (Battelle Columbus Labs., 
OH (USA)). May 1986. 93p. (BMI—2134). NTIS, PC A05S/ 
MF AO! - GPO. File Number T186901410. 

The fracture mechanics analysis procedure used by the NRC 
to evaluate utility leak-before-break submittals is described in this 
report. This methodology is an estimation technique based on J- 
tearing theory. This approach is intended to provide a conservative 
approximation of the applied crack driving parameter, J, for postu- 
lated through-wall leakage-size cracks in nuclear power plant pipes. 
Piping integrity evaluations can then be accomplished for various 
loading conditions and assumed flaw sizes. Because the method can 
be used to obtain a rather computer generated approximation of the 
applied crack driving parameters, NRC evaluation of applicant or 
licensee submittals can be accomplished in an expeditious manner 
without resorting to elaborate finite element techniques. The NRC 
program should not be considered as fixed in time. As piping frac- 
ture mechanics technology matures, it may be refined in the future. 


40425 Heat exchanger for reactor core and the like. 
Kaufman, J.S.; Kissinger, J.A. (to Dept. of Energy, Wash- 
ington, DC). US Patent 4,585,053. 29 Apr 1986. Filed date 2 
Sep 1982. vp. 

A heat exchange arrangement for transferring heat from a 
reactor gas coolant to a secondary fluid medium is described which 
consists of: in combination, vessel means defining a generally cylin- 
drical cavity having a substantially vertical longitudinal axes, means 
defining an inlet passage intersecting the cavity adjacent the upper 
end thereof and enabling introduction of a high temperature reactor 
coolant into the upper end of the cavity, an exit passage intersect- 
ing the cavity at an elevation below the inlet passage, and a heat 
exchanger supported by the vessel means within the cavity. The 
heat exchanger includes a primary tube sheet generally adjacent the 
lower end of the cavity, a plurality of heat transfer tubes supported 
by the primary tube sheet so as to extend upwardly within the 
cavity. The heat transfer tubes are adapted to receive a secondary 
fluid medium upwardly therein, a first shroud disposed circumfer- 
entially of the heat transfer tubes and having at least one flow pas- 
sage formed therein adjacent the primary tube sheet. The first 
shroud extends upwardly from the primary tube sheet to at least 
the height of the heat transfer tubes and having a substantially 
closed wall upper portion and an outwardly flared lower portion. 
The lower portion has at least one flow passage formed there- 
through, and a secondary shroud substantially coaxial with the first 
shroud and extending upwardly within the cavity adjacent the inlet 
passage, the second shroud being isolated within the cavity and co- 
operative with the first shroud such that primary coolant entering 
the cavity flows downwardly within the coaxial shrouds and past 
the heat transfer tubes before exiting through the at least one flow 
passage. 
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40426 Acoustic Emission for on-line reactor pressure 
boundary monitoring. Hutton, P.H.; Kurtz, R.J.; Pappas, 
R.A. (Pacific Northwest Lab.). pp 363-366 of Proceedings 
of the 7th international conference on NDE in the saan 
industry. New York, NY; American Society of Mechanical 
Engineers (1985). (CONF-850112—). 

From 7. international conference on nondestructive evalua- 
tion in the nuclear industry; Grenoble, France - Jan 1985). 

The program objective is to develop for continuous sur- 
veillance to assess flaw growth in reactor pressure boundaries. 
Technology in the laboratory is being evaluated on structures. Re- 
sults have demonstrated basic feasibility of the program objective. 
AE monitoring a long term fatigue test of a pressure vessel demon- 
strated an instrument system, and the ability to detect unexpected 
as well as well as known fatigue cracks. Monitoring a nuclear reac- 
tor system shows that the coolant flow noise problem is managea- 
ble and AE can be detected under simulated operating conditions. 


40427 Adaptive contact elements for three-dimensional 
fluid-structure interfaces. Kulak, R.F. (Reactor Analysis and 
Safety Div., Argonne National Lab., Argonne, Illinois). pp 
159-166 of Proceedings of the 1985 pressure vessels and 
piping conference. Volume PVP-98-7. Fluid structure dy- 
namics. Ma, D.C.; Moody, F.J. New York, NY; American 
Society of Mechanical Engineers (1985). (CONF-850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

A finite element method is developed for treating the me- 
chanics of contact Gane two deformable bodies which occurs, 
for example, at fluid-structure interfaces. The method uses a family 
of adaptive contact elements, which are based upon the penalty 
method, to handle all of the possible contact configurations that can 
occur between the discretized contacting bodies. The contact 
element's nodal connectivity is allowed to change during the com- 
putations in order to accommodate finite sliding. The infusion of 
these elements in the interface results in satisfying the force equilib- 
rium condition during contact. The methodology has been imple- 
mented into the NEPTUNE code. Results are presented for an il- 
lustrative problem. 


40428 Fluid structural response of axially cracked cylin- 
ders. Garnich, M.R.; Simoneh, F.A. Northwest 
Lab., Richland, Washington). pp 221-226 of Proceedings of 
the 1985 pressure vessels and pi conference. Volume 
PVP-98-7. Field eiestene dtaaetion. 

New York, NY; American Society i 

(1985). (CONF-850670—). Contract AC06-76RL01830. 

From ASME Pressure Vessel and Piping Division confer- 
ones, Tey ees A 24 Jun 1985). 

The fluid structural response of a cylindrical pressure 
vstiits «aoa y occurring through-wall crack is 
predicted. The effects of vessel internals and depressurization of the 
compressed water on dynamic crack opening displacements are in- 
vestigated. A three dimensional (3D) structural finite element 
model is used as a basis for the development of a two dimensional 
(2D) FS model. A slice of the vessel taken at the crack midspan 
and normal to the cylinder axis is modeled. Crack opening displace- 
ments are compared between the 2D and 3D models, between the 
different assumptions about fluid depressurization, and between the 
static and dynamic solutions. The results show that effects of dy- 
namic amplification associated with the sudden opening of the 
crack in the cylinder are largely offset by the local depressurization 
of the fluid adjacent to the crack. 


40429 Dynamic characteristics of heat exchanger tubes 
tube support oe. 


vibrating in a 
J.A. (Components Teh Div., Argonne National Lab., Ar- 
gonne, Illinois). pp 251-262 of ome: of the 1985 
sure vessels and piping conference. Volume PVP-98-7. 
You, NY. A dynamics. Ma, a Moody, F.J. New 
American Society of Mechanical Engineers 

(1985). (CONF-850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

Tubes in shell-and-tube heat exchangers, including nuclear 
plant steam generators, derive their support from longitudinally po- 
sitioned tube support plates (TSPs). Typically there is a clearance 
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between the tube and TSP hole. Depending on design and fabrica- 
tion tolerances, the tube may or may not contact all of the TSPs. 
Noncontact results in an inactive TSP which can lead to detrimen- 
tal flow induced tube vibrations under certain conditions dependent 
on the resulting tube-TSP interaction dynamics and the fluid excita- 
tion forces. The purpose of this study is to investigate the tube-TSP 
interaction dynamics. Results of an experimental study of damping 
and natural frequency as functions of tube-TSP diametral clearance 
and TSP thickness are reported. Calculated values of damping ratio 
and frequency of a tube vibrating within an inactive TSP are also 
presented together with a comparison of calculated and experimen- 
tal quantities. 


40430 Acoustic resonances in cylinder bundles 
in a compressible fluid. Lin, WH: Raptis, A.C. (Compo 
nents Tech. Div., Argonne National Lab., Argonne, 
nois). pp 263-268 ‘of bag of the 1985 pressure ves- 
sels and piping conference. Volume PVP-98-7. Fluid struc- 
ture dynamics. Ma, D.C.; Moody, F.J. New York, NY; 
American Society of Mechanical Engineers (1985). (CONF- 
850670—). Contract W-31-109-ENG-38. 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

paper deals with an analytical study on acoustic reson- 

ances of elastic oscillations of a group of parallel, circular, thin cyl- 
inders in an unbounded volume of barotropic, compressible, invis- 
cid fluid. The perturbed motion of the fluid is assumed due entirely 
to the flexural oscillations of the cylinders. The motion of the fluid 
disturbances is first formulated in a three-dimensional wave form 
and then casted into a two-dimensional Helmholtz equation for the 
harmonic motion in time and in axial space. The acoustic motion in 
the fluid and the elastic motion in the cylinders are solved simulta- 
neously. Acoustic resonances were approximately determined from 
the secular (eigenvalue) equation by the method of successive iter- 
ation with the use of digital computers for a given set of the fluid 
properties and the cylinders’ geometry and properties. Effects of 
the flexural wavenumber and the configuration of and the spacing 
between the cylinders on the acoustic resonances were thoroughly 
investigated. 


40431 Evaluation of the Crack Plane lum model 
plastic fracture. Butler, T.A.; Smith, F.W. 
Alamos National Lab., Los Alamos, New Mexico). pp 
_— ure vessels and piping 
PVP-98-8. Fracture, fatigue and ad- 
vanced mechanics. Short, W.E. New York, NY; American 
Society of Mechanical Engineers (1985). (CONF-850670—). 
From ASME Pressure Vessel and Piping Division confer- 

ence; New Orleans, LA, USA (24 Jun 1985). 
The Crack Plane Equilibrium (CPE) model is a simple 


an adie eagle Gandnetaet nin oe @ie doo The 
i Oe er ee eee cae eee 
stress distribution in the uncracked ligament 

. Required fracture parameters are the ultimate 


and for predicting stable crack growth and the 
onset of unstable crack growth. 


40432 Predicting the residual life of plant equipment - 
Why worry. Jaske, C.E. (Battelle’s Columbus Labs., Colum- 
bus, Ohio). pp 3-8 of Proceedings of the 1985 pressure ves- 
sels and piping conference. Volume PVP-98-1. Residual-life 
t, nondestructive examination, and nuclear heat 

exchanger materials. Jaske, C.E. New York, NY; American 
Society of Mechanical Engineers (1985). (CONF-850670—). 
Contract W-7405-ENG-92. 

From ASME Pressure Vessel and Piping Division confer- 
ence; New ae LA, USA (24 Jun 1985). 

Predicting the residual life of plant equipment that has been 
in service for 20 to 30 years or more is a major concern of many 





industries. This paper reviews the reasons for increased concern for 
residual-life assessment and the general procedures used in perform- 
ing such assessments. Some examples and case histories illustrating 
procedures for assessing remaining service life are discussed. Areas 
where developments are needed to improve the technology for re- 
maining-life estimation are pointed out. Then, some of the critical 
issues involved in residual-life assessment are identified. Finally, the 
future role of residual-life prediction is addressed. 


40433 Estimation of snubber reliability in nuclear power 
plants from Licensee Event Report data. Heasler, P.G. (Pa- 
cific Northwest Lab., Richland, WA). pp 151-156 of Pro- 
ceedings of the international conference on nuclear power 

lant g, availability factor and reliability analysis. Goel, 
Vs. weak: Park, OH; American Society of Metals. (1985). 
(CONF-850713—). 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

Snubber operating reliability in nuclear power plants is cal- 
culated using failure descriptions obtained from Licensee Event Re- 
ports. This article also discusses some of the problems associated 
with the use of LER data in reliability studies. Most prominently, 
failure rate biases can result form the use of incomplete LER data. 
The results of three compilations of snubber failures are compared 
to each other in order to assess the magnitude of these biases. The 
important snubber failure modes and causes are investigated and 
failure rates are calculated. A correction for failure rate bias caused 
by the 10% inspection plan is discussed. 


40434 Aging and service wear of diesel engines used for 
emergency power at nuclear power stations. Dingee, P.A.; 
Johnson, A.B. (Pacific Northwest Lab., Richland, WA). pp 
367-370 of Proceedings of the international conference on 
nuclear power Co aging, 2 availability factor and reliability 
analysis. Goel, etals Park, OH; American Society of 
Metals (1985). (CONF-850713—). Contract AC06- 
76RL01830. 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

Aging and wear problems associated with emergency stand- 
by diesel generators are under study as part of the US Nuclear 
Regulatory Commission Nuclear Plant Aging Research program. 
Aging/wear factors identified in this study to date include chemi- 
cal, mechanical, electrochemical, and bacterial mechanisms. The 
study also examines the potential of excessive engine testing as a 
cause of premature wear. To date, the results of this effort are not 
conclusive. An assessment of current wear mitigation measures 
such as engine maintenance and surveillance procedures suggests 
the need for their further development within the nuclear industry. 


40435 Life oes of Nag reg: with high cumulative 
fatigue usage. Server, W.L. (Idaho National Engineering 
Lab., Idaho Falls, 1D). pp 371-374 of Proceedings of the 
international conference on nuclear power plant agi 
availability factor and reliability analysis. Goel, V.S. M 
Park, OH; American Society of Metals (1985). (CONF- 
850713—). Contract ACO7-761D01570. 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

The current ASME Boiler and Pressure Vessel Code fatigue 
design approach has significant margins of safety as evidenced by 
fatigue data from full-scale vessels. In order to extend the qualifica- 
tion (life) of components which have reached the Code design 
usage limit of unity, improved criteria are needed which address 
crack initiation and propagation separately such that safe operation 
of these components is assured. The fatigue crack initiation phase is 
composed of two processes: initial microcracking of internal parti- 
cles or accumulation of local strain (cyclic slip) creating discontinu- 
ities which form microcracks, and the growth of the microcracks, 
and the growth of the microcracks in a noncontinuum manner. The 
microcracks which initiate will eventually grow to a size in which 
continuum mechanics apply, and fracture mechanics concepts can 
be employed. The later propagation to failure of a component is 
also composed of two parts, continuum crack growth in a stable 
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manner and eventual unstable fracture of the remaining ligament of 
material. This paper reviews the current status of technology in as- 
sessing initiation and propagation relative to the current design 
Code and suggests areas of improvement to cover extended life of 
high usage factor components. 


40436 An automatic capability to store and retrieve com- 
ponent data and to calculate structural integrity of these com- 
ponents. McKinnis, C.J.; Toor, P.M. (Bettis Atomic Power 
Lab., West Mifflin, PA). pp 517-522 of Proceedings of the 
international conference on nuclear power plant a aging, 
availability factor and reliability analysis. Goel, V.S. M 

BOT1s Oe American Society of Metals (1985). (CONF- 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

In structural analysis, assimilation of material, geometry, and 
service history input parameters is very cumbersome. Quite often 
with changing service history and revised material properties and 
geometry, an analysis has to be repeated. To overcome the above 
mentioned difficulties, a computer program was developed to pro- 
vide the capability to establish a computerized library of all materi- 
al, geometry, and service history parameters for components. The 
program also has the capability to calculate the structural integrity 
based on the Arrhenius type equations, including the probability 
calculations. This unique combination of computerized input infor- 
mation storage and automated analysis procedure assures consisten- 
cy, efficiency, and accuracy when the hardware integrity has to be 
reassessed. 


40437 Human factors: A major issue in plant aging. 
Widrig, R.D. (Battelle Pacific Northwest Lab., Richland, 
WA). pp 65-68 of Proceedings of the international confer- 
ence on nuclear power plant aging, availability factor and 
reliability analysis. Goel, V.S. Metals Park, OH; American 
Society of Metals (1985). (CONF-850713—). 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

Humans play a significant role in the effects of aging on safe 
and reliable operation of nuclear power plants. These human issues 
may be more important than the issues of materials and component 
degradation with age. Human actions can accelerate or decelerate 
physical aging of a plant. And an aging plant can have a significant 
negative impact on staff quality and performance. The purpose of 
this paper is to provide some insights into the nature of these 
human factors issues and their relationship to plant aging. An early 
awareness of these issues facilitates timely action to at least mitigate 
these problems before they become insurmountable. 


40438 The Maintenance Personnel Performance Simula- 
tion (MAPPS) model: A human reliability analysis tool. 
Knee, H.E. (Oak Ridge National Lab., Oak Ridge, TN). pp 
77-80 of Proceedings of the international conference on nu- 
clear power plant aging, availability factor and reliability 
analysis. Goel, V.S. Metals Park, OH; American Society of 
Metals (1 _ (CONF- 850713—). 


From International conference on nuclear power plant 

availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

The Maintenance Personnel Performance Simulation 
(MAPPS) model is a computerized, stochastic, task-oriented human 
behavioral model developed to provide estimates of nuclear power 
plant (NPP) maintenance team performance measures. It is capable 
of addressing person-machine, person-environment, and person- 
person relationships, and accounts for interdependencies that exist 
between the subelements that make up the maintenance task of in- 
terest. The primary measures of performance estimated by MAPPS 
are: 1) the probability of successfully completing the task of interest 
and 2) the task duration time. MAPPS also estimates a host of other 
performance indices, including the probability of an undetected 
error, identification of the most- and least-likely error-prone subele- 
ments, and maintenance team stress profiles during task execution. 


Contract ACO05- 
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40439 Operating experience and aging assessment of elec- 
tric motors. Subudhi, M.; Burns, E.L.; Taylor, J. (Brookha- 
ven National Lab., Upton, NY). pp 23-26 of Proceedings of 
the international conference on nuclear power ora aging, 
availability factor and reliability analysis. Goel, 

Soria). American Society of Metals (1985). (CONF- 
850713—). 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

Research efforts to date by the Electric Power Research In- 
stitute (EPRI) and the Edison Electric Institute (EED) as well as by 
others have produced a wealth of statistical data and failure infor- 
mation relative to the endurance and stressors of electric motors in 
various industrial settings. However, a distinct focus on aging, serv- 
ice wear, and the potential for degradation due to seismic effects 
has remained as an unchartered topic of significant importance for 
consideration in the complete evaluation of operating reactor motor 
reliability. Numerous motor types and sizes are required for a typi- 
cal power plant including both alternating-current (ac) and direct- 
current (dc) types for Motor Operated Valve (MOV), pump, fan 
and miscellaneous applications. This study includes all relevant 
types and sizes of motors critical to plant operation. The endurance 
of an electric motor is dictated by its ability to maintain dielectric, 
rotational, and mechanical integrity while withstanding the oper- 
ational and environmental stresses. Although service wear is often 
visually evident, the time-related degradation effects of aging are 
not as apparent. 


2203 Fuel Elements 
REFER ALSO TO CITATION(S) 41300 


40440 (FEI—1595) Evaluation of the effect of random 
deviations in fuel nuclear on the fuel element clad- 


properties 
ding temperature. Volkov, Yu.V.; Shan’gin, N.N. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 


SSSR, Fiziko-Ehnergeticheskij Inst.). 1984. lip. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702326. 

Probable characteristics of fuel element cladding temperature 
for steady-state reactor operation in respect to random deviations of 
fuel nuclear properties are estimated. Analytical expressions for 
mathematical expectation and dispersion of coolant and fuel clad- 
ding temperature at cosinusoidal heat release by the length of the 
channel in respect to thermohydraulic parameters of the core and 
number of fuel pellets are obtained. Probabilities of exceeding the 
threshold temperature of cladding and most probable points of its 
burn out are estimated. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 40478, 40518, 41030 


40441 (BMI—1985-082) Concept of a data base for signal 
patterns. Final report. Olma, B. (Bundesministerium des 
Innern, Bonn (Germany, F.R.); Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), ‘Koeln agen F.R.)). Jun 1985. 

. (In German). (GRS-A—1008). NTIS (US Sales Only), 

‘A03/MF A01. File Number DE86752335. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

The many requirements made on the storage, administration 
and handling of signal patterns of stationary random signal patterns 
and multi-channel transient signal are discussed. For the 


gives a summary of the requirements made on the automation of 
measured data recording; chapter 4 compiles requirements made on 
the data base. Chapter 5 describes the concept developed for a 
burst pattern data base; chapter 6 shows the organization of the 
data base, and chapter 7 reflects the present state of application. 
(orig./HP). 
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(EPRI-NP—4483-Vol.2) Improved reliability for 
analog instrument and control systems. Volume 2. Guidelines 
for component selection and Final report. Mayo, 
C.W.; Cantor, B.I.; Mason, C.L.; Roberts, R.C. (Science 
Applications International Corp., ‘Oak Ridge, TN (USA)). 
May 1986. 242p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920336. 

Nuclear plant instrument and control module and power 
supply performance was analyzed to identify reliability and drift 
improvements that can reduce the incidence of plant trips and re- 
portable drift. The application of electronic reliability 
analysis, present generation electronic components, and established 
reliability military grade parts were shown to offer order of magni- 
tude improvements in instrument and control module electronic ac- 
curacy and failure rate as reported in Volume 1. Applications infor- 
mation and failure rate prediction methods for analog instrument 
and control system electronic component selection and replacement 
are summarized in Volume 2. These volumes provide the final re- 
sults for EPRI project RP2409-2. 


40443 (EPRI-NP—4601) Application of the Modular 
Modeling System to control system design and tuning. Final 
report. Sudduth, A.L.; Watkins, S.T. (Duke Power Co., 
Charlotte, NC (USA). Design Engineering t.). May 
1986. 90p. Researh Reports ter, Box 50490, Palo Alto, 
CA 94303. File Number T186920331. 

The simulation of power plant fluid systems and their associ- 
ated controls can provide valuable insight into the adequacy of the 
particular control scheme selected by the designer and give initial 
tuning parameters for the controls. A survey is made of the various 
methods by which the gain settings of continuous analog control- 
lers may be determined through the use of simulation. The most 
versatile and easiest to apply of these methods are found to be 
based on determination of the process open loop step response 
which can be accomplished through the use of the Modular Model- 
ing System (MMS), a power plant systems simulation code devel- 
oped by the Electric Power Research Institute (EPRI). Such simu- 
lations may then be used to verify proper closed loop response. 
Several examples of the use of MMS in simulation of power station 
control systems are presented to illustrate the effectiveness of con- 
troller tuning by simulation. It is concluded tha MMS is a valuable 
tool for analysis and tuning of power plant control systems. 20 
refs., 27 figs. 


40444 ee es en ee 
tigation of high efficiency absorbering rod system by the in- 
cetuene> CME en Galion Bb, 2 Zimin, A.A.; 
Kompaniets, G.V.; Malkova, L.K.; Nosov, VL; Smirnov, 
O.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984, 
Pn (in Russian). NTIS (US Sales Only), PC A03/MF A0l. 
File Number DE86702327. 

The problem of calculation modelling of experiments related 
to the measurement of rod system worth by the method of interfer- 
ence correction is considered. The proposed method is based on the 
combination of experimental and calculation approaches when 
values interferential corrections of the lower order are determined 
experimentally. The problem of reactivity measurement error effect 
on the determined value of rod system worth is studied; corre- 
sponding requirements of the measurement accuracy are formulat- 
ed. Mathematic modeling of experiments is performed for the criti- 
cal assembly Astra designed for investigating neutron and physical 
characteristics of high-temperature gas-cooled reactors. 


40445 (KE—6-152) oe computerized con- 

trol rod drive simulation in BWRS due to advanced 
strategies. Erhard, W.D. (Stu Univ. (Germany, F.R.). 
Inst. fuer Kernenergetik und giesysteme). Nov 1985. 
118p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86752196. 

In order to predict the behaviour of boiling water reactor 
(BWR) cores during longterm operation, reactor cycle calculations 
including control rods have to be used to analyze the fuel loadings 
with respect to their burnup behaviour and operation safety. So 
called fast three-dimensional BWR-core simulators are applied to 
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minimize these calculations. In this work the BWR simulator 
FLARE was used, which had ito be modified to take into account 
modern refueling methods and todays fuel inventory. The modified 
version of FLARE was verified using two different computer 
codes (QUABOX, RS3D). With the modified 3D-reactor simulator 
FLARE several control rod displacement programs for BWR cores 
are generated in view of new operating and refueling strategies. 
The optimal control rod patterns are computed in every burnup 
step using linear optimization. The power distribution within the 
core is taken as target function, which can be used to exert a signif- 
icant influence on the operating and burnup behaviour of the core. 

ing to the desired operation strategy, the required 
power distribution is used as target function for the linear optimiza- 
tion. For optimal control rod position, the mean squared difference 
between actual and required power distribution is minimized. Cer- 
tain restrictions on for example heat transfer limitations or effective 
multiplication factor have to be observed in each burnup step. 
(GL). 


40446 (NUREG/CR—4463) Human factors in annunci- 
ator/alarm systems: annunciator experiment plan I. Roscoe, 
B.J.; Weston, L.M. (Sandia National Labs., Albuquerque, 
NM (USA)). May 1986. Contract AC04-76DP007 9. 63p. 
(SAND—85-2545). NTIS, PC A04/MF AOl - GPO. File 
Number T186012612. 

This report presents a plan for the experimental evaluation 
of alarm reduction techniques on a full scale nuclear power plant 
simulator. The alarm reduction techniques include suppression of ir- 
relevant alarms based on plant mode, time delay of alarm groups, 
and separation of component status annunciators from alarms. Five 
hypotheses about the benefits of alarm reduction are stated. The in- 
dependent variables whose effects are to be evaluated in the experi- 
ment are identified and their possible interactions are described. 
The performance measures are defined in terms of operator deci- 
sion levels, operator task performance, operator perceived work 
load, and operator control of key process variables. The data ob- 
tained from measurements of the performance measures in response 
to changes in the independent variables will be analyzed by statisti- 
cal analysis of variance in order to assess the extent to which the 
data support or contradict each of the hypotheses. 


40447 (NUREG/CR—4470) Survey and evaluation of 
vital instrumentation and control power ae events. Muhl- 
heim, M.D.; Thornton, R.H.; ore oe G.A. 
(Oak Ridge ’ National Lab., TN (USA)). yo 198 
AC05-840R21400. 313p. (ORNL/NOAC—230). NTIS, "PC 
A14/MF A0O1 - GPO. File Number T18601 1469. 

This report describes Task 15, Review of Experience Data 
for Power Supply Adverse System Interaction Events, for the 
System Interaction project (FIN No. B0789) sponsored by the Nu- 
clear Regulatory Commission being performed at the Oak Ridge 
National Laboratory Nuclear Operations Analysis Center. The task 
included (1) assessing the nuclear power plant operating experience 
data sources, (2) developing search methods and event selection cri- 
teria for identifying losses of instrumentation and control power 
supply events, (3) reviewing all of the events selected, and (4) per- 
forming a final evaluation of the events. This report outlines each 
of these steps and presents the results of this review. 


40448 (RISO-M—2532) Computer aided operation of 
and evaluation. Final 


complex systems. Experimental testing 
report of the NKA projects LIT-3.2 and -3.3. Goodstein, L.P. 
Rectalioegen. Soc Atueas eee Risoe | (Den. 
on rgan for tomener 

mark)). Sep 1985. 82p. (LIT—85-5) Ss _ Sales Only), 
PC A05/MF A0O1. File Number DE86702 

Advanced technology is having the aad that industrial sys- 
tems are becoming more highly automated and do not rely on 
human intervention for the control of normally planned and/or pre- 
dicted situations. Thus the importance of the operator has shifted 
from being a manual controller to becoming more of a systems 
manager and supervisory controller. At the same time, the use of 
advanced information technology in the control room and its po- 
tential impact on human-machine capabilities places additional de- 
mands on the designer. This report deals with work carried out to 
describe the plant-operator relationship in order to systematize the 


ERA-11/18 / 5522 


design and evaluation of suitable information systems in the control 
room. This design process starts with the control requirements from 
the plant and transforms them into corresponding sets of decision- 
making tasks with appropriate allocation of responsibilities between 
computer and operator. To further effectivize this cooperation, ap- 
propriate information display and accession are identified. The con- 
ceptual work has been supported by experimental studies on a 
small-scale simulator. 


40449 Control rod drive. Hawke, B.C. (to t. of 


vege DC). US Patent 4,587,084. 6 May 
1986 Pilea date 24 Aug 1983. vp. 


A reactor core, one or more control rods, and a control rod 
drive are described for selectively inserting and withdrawing the 
one or more control rods into and from the reactor core, which 
consists of: a support structure secured beneath the reactor core; 
control rod positioning means supported by the support structure 
for movably supporting the control rod for movement between a 
lower position wherein the control rod is located substantially be- 
neath the reactor core and an upper position wherein at least an 
upper portion of the control rod extends into the reactor core; 
transmission means; primary drive means connected with the con- 
trol rod positioning means by the transmission means for position- 
ing the control rod under normal operating conditions; emergency 
drive means for moving the control rod from the lower position to 
the upper position under emergency conditions, the emergency 
drive means including a weight movable between an upper and a 
lower position, means for movably supporting the weight, and 
means for transmitting gravitational force exerted on the weight to 
the control rod positioning means to move the control rod upward- 
ly when the weight is pulled downwardly by gravity; the transmis- 
sion means connecting the control rod positioning means with the 
emergency drive means so that the primary drive means effects 
movement of the weight and the control rod in opposite directions 
under normal conditions, thus providing counterbalancing to 
reduce the force required for upward movement of the control rod 
under normal conditions; and restraint means for restraining the fall 
of the weight under normal operating conditions and disengaging 
the primary drive means to release the weight under emergency 
conditions. 


40450 Human factors in annunciator systems. Roscoe, 
B.J. (Sandia National Labs., P.O. Box 5800, Albuquerque, 
NM ie aed pp 187-196 of Conference record for 
third conference on human factors and nuclear saf 

Hagen en, E.W. Piscataway, NJ; IEEE Service Center (1985 
(CONF-8506100—). Contract ”A.C04-76DP00789. 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, U USA (23 Jun 1985). 

This paper describes the status of a research project directed 


toward nuclear power plant alarm prioritization. Criteria for modi- 


fied alarm activation are being studied and developed. Also being 
developed are methods to regulate the alarm rate at some desired 
level. The problem of introducing alarm reduction techniques while 
maintaining complete alarm coverage during accidents is being ad- 
dressed. The plant information needed to support the associated 
technical development area is being compiled for a specific plant, 
categorized, and entered into a computer data base. A plan for a 
limited evaluation of some ‘alarm reduction techniques on a plant 
simulator is being prepared. 


2205 Environmental Aspects 


(Kernf 
Abt. Sicherheit und Sotioadees " Dec 19 + 
German). NTIS (US Sales Only), PC A99/MF A0l1. File 
Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Geto (6 Oct 1985). 

At the Juelich experimental nuclear power plant, the so far 
unknown composition of iodine in the waste air of the DIDO 
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equipped with a three-way filter system was measured. This system 
allows separate collection and subsequent y-spectrometric evalua- 
tion of iodine in elementary, aerosol and organic compound form. 
The otherwise gaseous iodine can consist of organic compound 
iodine and/or of other iodine compounds having similar physico- 
chemical properties and, therefore, may be treated like organic 
compound iodine in the calculation of radiation exposure. The 
result of half a year’s investigation was that on average I-131 is 
emitted about 60% in organic, 37% in elementary and less than 3% 
in aerosol form. If no conversion during transport into the atmos- 
phere is presumed, consideration of the measured iodine composi- 
tion leads to a reduction of the ingestion dose by more than 90% as 
against the emission of the same quantity of elementary iodine 
alone. (orig.). 


(NUREG/CR—2850-Vol.4) Population dose com- 
mitments due to radioactive releases from nuclear power plant 
sites in 1982. Volume 4. Baker, D.A.; Peloquin, R.A. (Pacif- 
ic Northwest Labs., Richland, WA (USA)). Jun 1986. Con- 
tract AC06-76RL01830. 134p. (PNL—4221-Vol.4). NTIS, 
PC A07/MF AOI - GPO. File Number T186012614. 

Population radiation dose commitments have been estimated 
from reported radionuclide releases from commercial power reac- 
tors operating during 1982. Fifty-year dose commitments from a 
one-year exposure were calculated from both liquid and atmospher- 
ic releases for four population groups (infant, child, teen-ager and 
adult) residing between 2 and 80 km from each of 51 sites. This 
report tabulates the results of these calculations, showing the dose 
commitments for both liquid and airborne pathways for each age 
group and organ. Also included for each site is a histogram show- 
ing the fraction of the total population within 2 to 80 km around 
each site receiving various average dose commitments from the air- 
borne pathways. The total dose commitments from both liquid and 
airborne pathways ranged from a high of 30 person-rem to a low of 
0.007 person-rem for the sites with plants operating throughout the 
year with an arithmetic mean of 3 person-rem. The total population 
dose for all sites was estimated at 130 person-rem for the 100 mil- 
lion people considered at risk. The average individual dose commit- 
ment from all pathways on a site basis ranged from a low of 6 x 
10-7 mrem to a high of 0.06 mrem. No attempt was made in this 
study to determine the maximum dose commitment received by any 
one individual from the radionuclides released at any of the sites. 


40453 (UNI—1581) Radiological surveillance report for 
the 100-N area environment, 1980. , E.M. (UNC Nu- 
clear Industries, Inc., Richland, WA (USA)). 3 Oct 1980. 
Contract AC06-76RL01857. 23p. NTIS MF A011; 2; GPO 
Dep. File Number DE8601 1929. 

The 100-N Area Environmental Surveillance Program pro- 
vides monitoring to assist in evaluating the environmental impact of 
100-N Reactor facilities. The major objectives of the program are 
to monitor radionuclide concentrations in radiological release path- 
ways, maintenance of a data base for trend analyses, sampling and 
data for accidental release analyses, and demonstration of compli- 
ance with applicable regulations. The surveillance program consists 
of sampling and monitoring of several environmental parameters. 
Samples of ambient air, groundwater, vegetation, soil, and sediment 
are collected and analyzed along with direct radiation measurement 
around the 1301-N Facility and along the river shoreline. Special 
samples to monitor the potential biotransport of radionuclides may 
also be included in the surveillance program. Based on the sampling 
performed for the environmental surveillance program, 100-N Area 
facilities are in compliance with applicable regulations and there is 
no significant adverse environmental impact from reactor oper- 
ations. 


40454 (UNI—3284) UNC Nuclear Industries reactor and 
fuels production facilities. 1984 effluent release report. 
Rokkan, D.J. (comp.). (UNC Nuclear Industries, Inc., Rich- 
land, WA (USA). 15 Mar 1985. Contract AC06- 
76RL01857. 27p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number D 11928. 

This document has been prepared to fulfill the annual report- 
ing requirements of DOE 5484.1, “Environmental Protection, 
Safety, and Health Protection Information Reporting Require- 
ments.” Radioanalyses performed on routine samples of liquid and 
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airborne streams were evaluated using UNC’s Environmental Re- 
lease Summary computer program. All identified significant dis- 
charges from UNC facilities to the environment during CY 1984 
are reported in this document. 
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REFER ALSO TO CITATION(S) 40072, 40451, 40543, 40605 


40455 (CONF-860603—6) Postirradiation examination of 
HTR fuel. Nabielek, H.; Reitsamer, G.; Kania, M.J. (Oak 
Ridge National Lab., ™N (USA); Kernforsch 

Juelich G.m.b.H. (Germany, } F.R.); Oesterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H., Vienna). 1986. Con- 
tract AC05-840OR21400. 8p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number D 6011071. 

From 4. European nuclear conference and 9. FORATOM 
congress (ENC ‘86) and international nuclear trade fair; Geneva, 
Switzerland (1 Jun 1986). 

Fuel for the High Temperature Reactor (HTR) consists of 1 
mm diameter coated particles uniformly distributed in a graphite 
matrix within a cold-molded 60 mm diameter spherical fuel ele- 
ment. Fuel performance demonstrations under simulated normal op- 
eration conditions are conducted in accelerated neutron environ- 
ments available in Material Test Reactors and in real-time environ- 
ments such as the Arbeitsgemeinschaft Versuchsreaktor (AVR) Jue- 
lich. Postirradiation examinations are then used to assess fuel ele- 
ment behavior and the detailed performance of the coated particles. 
The emphasis in postirradiation examination and accident testing is 
on assessment of the capability for fuel elements and individual 
coated particles to retain fission products and actinide fuel materi- 
als. To accomplish this task, techniques have been developed which 
measures fission product and fuel material distributions within or 
exterior to the particle: Hot Gas Chlorination - provides an accu- 
rate method to measure total fuel material concentration outside 
intact particles; Profile Electrolytic Deconsolidation - permits de- 
termination of fission product distribution along fuel element diame- 
ter and retrieval of fuel particles from positions within element; 
Gamma Spectrometry - provides nondestructive method to measure 
defect particle fractions based on retention of volatile metallic fis- 
sion products; Particle Cracking - permits a measure of the parti- 
tioning of fission products between feel kernel and particle cost- 
ings, and the derivation of diffusion parameters in fuel 
Micro Gas Analysis - provides gaseous fission product and reactive 
gas inventory within free volume of single particles; and Mass-spec- 
trometric Burnup Determination - utilizes isotope dilution for the 
measurement of heavy metal isotope abundances. 


(DOE/ER/02096—1) University of Arizona 

TRIGA reactor. Annual utilization report, July 1, 1983-June 
30, 1984 (Docket 50-113). Nelson. GW G.W. (Arizona nny 
Tucson (USA). Dept. of Nuclear and Energy 
20 Aug 1984. Contract AC02-76ER02096. 9p. NTIS, 
A0o2, AO0l; 1; GPO Dep. File Number D 11548. 

This is the Annual Report covering the period July 1, 1983 
through June 30, 1984, for the activities of the TRIGA Mark I Re- 
actor at the University of Arizona, Tucson, Arizona. This report is 
submitted in compliance of Section 6.7e of the Facility Technical 
Specifications and Paragraph 50.59(b) of Title 10, Code of Federal 
Regulations. 


(DOE/ER/02096—T1) University of Arizona 
TRIGA reactor. Annual utilization report, 1983-1984, 
dix B. (Arizona Univ., Tucson (USA)). [1986]. Contract 
ACO02-76ER02096. 4p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011957. 

This is the annual report for the University of Arizona 
TRIGA Reactor under Contract No. AC02-76ER02096 covering 
the period July 1, 1983 through June 30, 1984 including the 1983-84 
Academic Year. The purpose of this report is to document the fa- 
cility usage which is possible because of DOE support under the 
contract. The reactor is operated under License R-52 with the 
United States Nuclear Regulatory Commission. 
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(DOE/ER/75072—T1) University of Ano par- 
ticipation in the DOE Reactor Sharing Program 1982-1984, 
Final report. (Arizona Univ., Tucson (USA). Dept. of Nu- 
clear and Energy Engineering). 17 Jun 1986. Contract 
FG02-82ER75072. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE8601 1860. 

This is the final report for the contract with the United 
States Department of Energy under the University Reactor Sharing 
Program, covering the period including the 1982 to 193 academic 
years. 


(IAEA-TECDOC—351, pp 9-19) Characteristics 
ro uses of a 250 kW TRIGA reactor. Dimic, V. (Institut 
Jozef Stefan, Ljubljana, Yugoslavia). 1985. NTIS (US Sales 
Only), PC A06/MF AOl. File Number DE86702312. 
(CONF-8406326—). 

From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; U; Sweden (18 Jun 1984). 

The 250 kW TRIGA Mark II reactor is a light water reactor 
with solid fuel elements in which the zirconium hydride moderator 
is homogeneously distributed between enriched uranium. Therefore 
the reactor has the large prompt negative temperature coefficient of 
reactivity, the fuel also has very i\igh retention of radioactive fis- 
sion products. The reactor core is « cylindrical configuration with 
an annular graphite reflector. The experimental facilities include a 
rotary specimen rack, a central incore radiation thimble, a pneumat- 
ic transfer system, and pulsing capability. Other experimental facili- 
ties include two radial and two tangential beam tubes, a graphite 
thermal column, and a graphite thermalizing column. At the steady 
state power of 250 kW the peak flux is-1 x 10'*n/cm?s in the cen- 
tral test position. In addition, pulsing to about 2000 MW is usually 
provided giving peak fluxes of about 2 x 10'*n/cm?sec. All 
TRIGA reactors produce a core-average thermal neutron flux of 
about 10’n.v per watt. Only with very large accelerators could 
such a high neutron flux be achieved. In order to give an apprecia- 
tion for the research conducted at research reactors, the types of 
research could be summarized as follows: thermal neutron scatter- 
ing, neutron radiography, neutron and nuclear physics, activation 
analysis, radiochemistry, biology and medicine, and teaching and 
training. Typical applied research with a 250 kW reactor has been 
conducted in medicine in biology, archeology, metallurgy and ma- 
terials science, engineering and criminology. It is well known that 
research reactors have been used routinely to produce isotopes for 
industry and medicine. In some instances, reactors are the preferred 
method of isotope production. We can conclude that the 250 kW 
TRIGA research reactor is a useful and wide ranging source of ra- 
diation for basic and applied research. The-operation cost for this 
instrument is relatively low. 


40460 (INIS-GB—1) [Universities research report]. 
Annual report 1984-1985. (Universities Research Reactor, 
Risley (UK)). 1985. 27p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86702343. 

A full report of the Universities research report for 1984- 
1985 is given. This covers the research programme with a brief de- 
scription of each major programme, the activation analysis service, 
where a new gamma spectroscopy system was installed in 1985, the 
teaching and service training courses run at the reactor and a 
report on the reactor operation and site safety, including operation- 
al statistics and faults. 


40461 (INIS-mf—10091) DHRUVA. (Bhabha Atomic 
Research Centre, Bombay (India)). 1984. 36p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86702344. 

The pictorial brochure describes DHRUVA reactor which is 
the fifth research reactor built by the Bhabha Atomic Research Re- 
actor, Bombay. It is a 100 MWt natural uranium fuelled, heavy 
water moderated and cooled thermal reactor. Salient design data of 
the reactor building, reactor block and major reactor components 
are given. Salient features of the reactor core (including fuel assem- 
blies, coolant channels, reactor vessel, calandria), heat transport 
system, reactor safety system, fuel handling system and radioactive 
waste management are described in brief. The maximal thermal 
neutron flux of 1.8 x 107‘ neutrons per cm? per second will be avail- 
able. Facilities provided for research are two engineering loops, a 
number of horizontal, radial and tangetial tubes, microprocessor 
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controlled neutron spectrometers, a pneumatic carrier facility for 
short time irradiation of samples, and systems to maintain the sam- 
ples at different conditions. Two engineering loops will be used for 
investigating performance of prototype fuel elements and materials 
under simulated operating conditions in a power reactor. The reac- 
tor will also produce radioisotopes of high specific activity. Major 
components of the reactor such as reactor vessel, fuelling machines, 
heat exchangers, coolant circulating pumps have been fabricated in- 
digeneously. 


40462 (ORNL/TM—5999/R2) Technical specifications 
for the Oak Research Reactor. (Oak Ridge National 
Lab., TN (USA)). May 1986. Contract AC05-840R21400. 
59p. NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE86011373. 

Information is presented concerning the Oak Ridge Research 
Reactor in the areas of: safety limits and limiting safety system set- 
tings; limiting conditions for operation; surveillance requirements; 
design features; administrative controls; and monitoring of effluents. 
(JDB) 


40463 (ORNL/TM—10004) Operating manual for the 
critical experiments facility. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 48p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86012607. 

The operation of the Critical Experiments Facility (CEF) re- 
quires careful attention to procedures in order that all safety pre- 
cautions are observed. Since an accident could release large 
amounts of radioactivity, careful operation and strict enforcement 
of procedures are necessary. To provide for safe operation, detailed 
procedures have been written for all phases of the operation of this 
facility. The CEF operating procedures are not to be construed to 
constitute a part ofthe Technical Specifications. In the event of any 
discrepancy between the information given herein and the Techni- 
cal Specifications, limits set forth in the Technical Specifications 
apply. All normal and most emergency operation conditions are 
covered by procedures presented in this manual. These procedures 
are designed to be followed by the operating personnel. Strict ad- 
herence to these procedures is expected for the following reasons. 
(1) To provide a standard, safe method of performing all oper- 
ations, the procedures were written by reactor engineers experi- 
enced in supervising the operation of reactors and were reviewed 
by an organization with over 30 years of reactor operating experi- 
ence. (2) To have an up-to-date description of operating techniques 
available at all times for reference and review, it is necessary that 
the procedures be written. 


40464 (ORNL/TM—10072) Bulk shielding facility quar- 
terly report, January, February, and March 1986. Hamrick, 
T.P.; Muggridge, F.E. (Oak Ridge National Lab., TN 
(USA)). Jun 1986. Contract AC05-840R21400. 22p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86013522. 

The BSR operated at an average power level of 958 kW for 
6.9% of the time during January, February, and March. Water- 
quality control in both the reactor primary and secondary cooling 
systems was satisfactory. The PCA is shutdown for shim-safety rod 
magnets and associated electronic components upgrading. 


— (ORNL/TM—10073) Oak Ridge Research Reac- 
tor quarterly report January, February, and March 1986. 
Hamrick, T.P.; Ford, M.K. (Oak Ridge National Lab., TN 
(USA)). Jun 1986. Contract AC05-840R21400. 33p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86013518. 
The ORR operated at an average power level of 29.8 MW 

for 75.9% of the time during January, February, and March of 
1986. The reactor was shut down on eleven occasions, five of 
which were unscheduled. Reactor downtime needed for refueling 
and checks was normal. The reactor remained available for oper- 
ation 96.7% of the time. Maintenance activities, both mechanical 
and instrument, were essentially routine in nature. Special tests 
completed during the quarter included: (1) the RERTR whole-core 
demonstration, initiated this quarter through transitional insertions 
of low-enriched fuel elements on demand (two per fuel cycle), and 
(2) core physics measurements, completed during the quarter to 
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gather purposeful data to accommodate the RERTR whole core 
demonstration. 


40466 (ORNL/TM—10090) High Flux Isotope Reactor 
quarterly report, January-March 1986. Corbett, B.L.; Farrar, 
M.B. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 23p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86013515. 

Four routine cycles of operation were completed during the 
first quarter. Four scheduled end-of-cycle shutdowns and two un- 
scheduled shutdowns resulted in an on-stream time of 86.9%. An 
unscheduled control plate and control cylinder replacement was 
performed after tantalum contamination in the primary coolant 
system was traced to the inner cylinder. 


40467 (RISO-M—2550) Development of a model of the 
Danish research reactor DR3. Nonboel, E. (Risoe National 
Lab., Roskilde (Denmark)). Dec 1985. 20p. (CONF- 
8503205—2). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86702345. 

From Status of reactor calculation in Nordic countries; Ros- 
kilde, Denmark (19 Mar 1985). 

A 3-dimensional calculation model of the Danish research 
reactor DR3 has been developed. Demands of a more effective uti- 
lization of the reactor and its facilities has required a more detailed 
calculation tool than applied so far. A great deal of attention has 
been devoted to the treatment of the coarse control arms. The 
model has been tested against measurements with satisfying results. 
Furthermore the model has been used to analyse a proposal to a 
new core design called ring-core where 4 central fuel elements are 
replaced by 4 dummy elements with heavy water to increase the 
thermal flux in the center of the reactor. 


40468 (SAND—86-2082C) Reactor-pumped laser: kinetics 
effects on the SPR III reactor. Minnema, D.M.; McArthur, 
D.A. (Sandia National Labs., Albuquerque, NM (USA)). 
1986. Contract AC04-76DP00789. 14p. (CONF-860420—5), 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86012943. 

From Fast burst reactor workshop; Albuquerque, NM, USA 
(8 Apr 1986). 

The Sandia Pulsed Reactor III (SPR III) is being used as the 
pumping source for evaluation of energy deposition and laser phys- 
ics in gas mixtures for reactor-pumped lasers. The test apparatus in- 
cludes moderating and reflecting materials both near and in the 
glory hole, and occasionally, small quantities of uranium deposited 
on ceramic tubes in the glory hole. These materials significantly 
affect reactor behavior. The most prominent change that occurs 
with moderating material in the glory hole is an increase in the ef- 
fective neutron lifetime of the reactor, and a factor of 2 to 3 has 
been observed in these tests. This affects several aspects of the 
reactor’s behavior: initial reactor period, pulse width, and yield 
versus initial reactivity insertion. The most significant effect occurs 
when small quantities of uranium (ranging from 0.4 grams to 6 
grams UsOs) are included in the package. There is an apparent in- 
crease in lifetime up to a factor of 7 over the normal value, and a 
large change in the pulse symmetry. Investigation suggests that the 
moderating material and uranium behave as a pseudo delayed-neu- 
tron precursor with a delay time of about 1.6 milliseconds, and an 
apparent yield of 0.00017. This paper provides a detailed discussion 
of these observations. 


40469 Microdosimetric spectra measurements of JANUS 
neutrons. Marshall, I.R.; Williamson, F.S. (Argonne Nation- 
al Lab., IL, USA). Radiation Protection Dosimetry; 13: No. 
1-4, 111-115(1985). (CONF-850506—). 
From 9. symposium on microdosimetry; Toulouse, France 
(20 May — 
Neutron radiation from the JANUS reactor at Argonne Na- 
tional Laboratory is being used with increasing frequency for major 
experiments. The fast neutron spectrum has a kerma- 
weighted mean energy of 0.8 MeV and low gamma ray contamina- 
tion. In 1984 the JANUS fission converter plate of highly enriched 
uranium was replaced by one made of low enriched uranium. Mi- 
crodosimetric spectra were recorded at several different positions in 
the high flux irradiation room of JANUS before the change of the 
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converter plate. Each set of measurements consisted of spectra 
taken at a simulated site diameter of 1”mu’m in both “attenuator 
up” and "attenuator down” configurations. At two conventional 
dosimetry reference positions, two sets of measurements were re- 
corded. At three biological reference positions, measurements simu- 
lating several biological irradiation conditions were taken. The dose 
rate at each position was estimated and compared with dose rates 
obtained previously by conventional dosimetry. Comparison of the 
different measurements showed no major change in spectra as a 
function of position or irradiation condition. First results from simi- 
lar sets of measurements recorded after the installation of the new 
converter plate indicate no major change in the spectra. 


2207 Plutonium And Isotope Production Reactors 
REFER ALSO TO CITATION(S) 40466 


40470 (EGG-M—27085) Low pressure lithium condensa- 
tion, Wadkins, R.P.; Oh, C.H. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1985. Contract AC07-761D01570. 
21p. ‘(CONF- 860805—2). NTIS, PC A02/MF AO; 1; GPO 
Dep. File Number DE86003225. 

From International heat transfer conference; San Francisco, 
CA, USA (17 Aug 1986). 

A low pressure experiment to evaluate the laminar film con- 
densation coefficients of lithium was conducted. Some thirty-six dif- 
ferent heat transfer tests were made at system pressures ranging 
from 1.3 to 26 Pa. Boiled lithium was condensed on the inside of a 
7.6-cm (ID), 409 stainless-steel pipe. Condensed lithium was al- 
lowed to reflux back to the pool boiling region below the condens- 
ing section. Fourteen chromel/alumel thermocouples were attached 
in various regions of the condensing section. The thermocouples 
were initially calibrated with errors of less than one degree Celsius. 


40471 (UNI—3714) Radionuclide inventory and source 
terms for the production reactors at Hanford. Miller, 
R.L.; Steffes, J.M. (eds.). (UNC Nuclear Industries, Inc., 
Richland, WA (USA). Decommissioning Programs Dept.). 
6 Jun 1986. Contract AC06-76RL01857. 133p. NTIS, PC 
A07/MF A0O1; 1; GPO Dep. File Number DE86012179. 

Radionuclide inventories have been estimated for the eight 
surplus production reactors at Hanford. The inventories listed rep- 
resent more than 95% of the total curie burden; the remaining 5% 
is distributed in piping, tunnels, and various other locations within 
the reactor building and unaccounted for inventories within the re- 
actors or fuel storage basins. Estimates are conservative as the 
methodology was designed to overestimate the radionuclide inven- 
tories in the facilities. The estimated inventory per reactor facility 
ranges from 13,000 curies to 58,000 curies. The majority of the 
present inventory consists of tritium, carbon-14, cobalt-60, and 
nickel-63. The information in this document combines data from 
past characterization efforts and introduces adjustments for added 
information and refinement. 
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40472 (BMI—1985-100) Dynamic loads of the RPV in- 
ternals and primary coolant circuits of a pressurized water re- 
actor for the case of a blowdown accident. DAISY computa- 
tions for a 2A-break in the cold leg. Final report. Meier, S.; 
Mueller-Ecker, D.; Gruner, P. (Bundesministerium des 
Innern, Bonn (Germany, F.R.); Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), Koeln (Germany, F.R.)). Dec 1985. 
315p. (in German). (GRS-A—1065). NTIS (US Sales Only), 
PC TA 14/MF AO01. File Number DE86752197. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

For the first time the complete circuit of a PWR is modelled 
in a coupled code with regard to the fluid-structure interaction of 
the reactor internals with the surrounding water. The applied com- 
puter technique for the fluid and structural part as well the cou- 
pling interface is explained. The model for the fluiddynamic part in- 
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cludes the four loops with the steamgenerators, the pumps and the 
pressure vessel with specific attention to a realistic modelling of the 
downcomer region. The structural model comprehends the RPV 
internals with particular emphasis on the core barrel. The required 
initial and boundary conditions and their realization is extensively 
discussed. The results of the different cases of initial and boundary 
conditions are presented and compared on diagrams. Finally the re- 
sults are assessed and the influence of the simplifications and the as- 
sumptions are reviewed. The most important finding of this investi- 
gations in the fact that as consequence of a postulated 1A-break in 
the cold leg of a PWR reactor there is no risk for the structural 
integrity of the RPV internals. (HP). 


40473 (BNL-NUREG—37887) Film boiling of R-11 on 
liquid metal surfaces. Greene, G.A.; Irvine, T.F. Jr. (Brook- 
haven National Lab., a NY (USA); State Univ. of 
New York, Stony Broo (USA)). 1986. Contract AC02- 
76CHO00016. Tp. (CONF-860805—10). NTIS, PC A02/MF 
A01 - GPO. File Number T186009913. 

From International heat transfer conference; San Francisco, 
CA, USA (17 Aug 1986). 

An interesting problem is the effect of an immiscible liquid 
heating surface on the process of film boiling. Such surfaces raise 
questions concerning interface stability to disturbances, effects of 
gas bubbling, and vapor explosions in layered systems. The specific 
motivation for this study was to investigate film boiling from a 
liquid surface with application to cooling of molten reactor core 
debris by an overlying poo! of reactor coolant. To investigate this 
phenomenon, and apparatus consisting of a nominal six-inch diame- 
ter steel vessel to hold the liquid metal and boiling fluid was con- 
structed; coolant reservoirs, heaters, controllers, and allied instru- 
mentation were attached. A transient energy balance was per- 
formed on the liquid metal pool by a submerged assembly of mi- 
crothermocouples in the liquid metal and an array of thermocou- 
ples on the wall of the test vessel. The thermocouple data were 
used to determine the boiling heat flux as well as the boiling super- 
heat. On an average basis, the deviation between the prediction of 
the Berenson model and the experimental data was less than one 
percent when Berenson was corrected for thermal radiation effects. 
Evidence from visualization tests of R-11 in film boiling over 
molten metal pools to superheats in excess of 600 K supports this 
conclusion. 13 refs. 


40474 (BNL-NUREG—38185) International efforts to 
reduce occupational radiation exposure at nuclear power 
plants. Khan, T.A.; Baum, J.W. (Brookhaven National Lab., 
Upton, NY (USA)). 1986. Contract AC02-76CH00016. 16p. 
(CONF-8606139—3). NTIS, PC A02/MF A0O1 - GPO. File 
Number T186012706. 

From Health Physics Society meeting; Pittsburgh, PA, USA 
(30 Jun 1986). 

The efficacy of various national programs on dose reduction 
is examined with a view to evaluating the most significant factors 
that help in reducing occupational exposure. Among the most suc- 
cessful of the dose reduction programs at water reactors are those 
of France, Sweden, and Canada where average annual plant doses 
are significantly less than the dose at US plants. Important research 
is also going on in other countries such as the UK, West Germany, 
Switzerland, and Japan. Some programs are directed towards hard- 
ware solutions; others are oriented towards such approaches as 
better work planning and procedures. The general thrust and some 
of the specifics of these programs are examined and factors which 
may be applicable to US conditions are discussed. 


(CLM-R—251) Review of coarse mixing models. 
Fletcher, D.F. Culham Lab., Abingdon). Jul 
hom 34p. H.M. Stationery Office, London, price Pound 
The paper reviews the available models of coarse mixing, 
concerned with the contact between melt and liquid coolant. These 
models are relevant to the nuclear industry in the unlikely event of 
a core melt, where molten fuel might come into contact with water 
within the reactor pressure vessel. The three models are described 
in detail. The application of the models to the reactor situation, a 
comparison of the coolant fluidization limits, and the composition 
of a coarse mixture, are all discussed. 
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40476 (CLM-R—252) Assessment and development of the 
Bankoff and Han coarse mixing model. Fletcher, D.F. (Com- 
mission of the Euro Communities, Abingdon (UK). 
JET Joint Undertaking). Jul 1985. 75p. H.M. Stationery 
Office, London, price Pound 6.00. 

The one-dimensional steady-state models of coarse mixing 
have been implemented and examined critically. Both the separated 
flow and homogeneous flow versions of the model make question- 
able assumptions about heat transfer mechanisms, and the predicted 
melt dispersion rates are a consequence of the particularly large 
heat transfer rates. The models have been further developed and 
new calculations making more realistic assumptions about the radi- 
ation and film boiling heat transfer models give reduced dispersion. 
The extended model has also been used to investigate the effect of 
changing the continuous phase from water to steam, and allowing 
for melt and coolant breakup. 


40477 (CONF-8606146—2) History and overview of the 
scale system. Parks, C.V.; Westfall, R.M. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
_ NTIS, PC A02/MF A01; GPO Dep. File Number 
86012628. 

From SCALE workshop; Paris, France (24 Jun 1986). 

SCALE - a modular code system for Standardized Comput- 
er Analysis for Licensing Evaluation - has been developed at Oak 
Ridge National Laboratory at the request of the US Nuclear Regu- 
latory Commission staff. The SCALE system utilizes well-estab- 
lished computer codes and methods within standard analytic se- 
quences that (1) allow simplified free-form input, (2) automate the 
data processing and coupling between codes, and (3) provide accu- 
rate and reliable results. System development has been directed at 
criticality safety, shielding, and heat transfer analysis of spent fuel 
transport and/or storage casks. However, only a few of the se- 
quences (and none of the individual functional modules) are re- 
stricted to cask applications. This paper will provide a background 
on the history of the SCALE development and review the compo- 
nents and their function within the system. 10 refs., 1 fig., 1 tab. 


40478 (DOE/OR/00033—T177) Control of multi-module 
nuclear reactor stations. Schor, M.J. (Virginia Univ., Char- 
lottesville (USA). Dept. of Nuclear Engineering; Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering). Feb 1986. Contract AC05-760R00033. 98p. 
Massachusetts Institute of Technology, Energy Lab. -E19- 
4390, — MA 02139. File Number T186010838. 


Technological and regulatory issues associated with the con- 
trol of multi-module nuclear reactor stations have been examined. 
Applicable technologies from other related industries have been in- 
vestigated, and their impact on.a power plant control system design 
are discussed. The new technologies which promise to have the 
most effect on a multi-module control system are: fault tolerant 
processors, sensor fault tolerance techniques, artificial intelligence 
in the form of real time ‘expert systems’, and fiber optic communi- 
cations. A control system incorporating these features would be 
highly automated, extremely reliable, and require a minimum 
number of operators. A candidate configuration employing the 
above components is presented for discussion purposes, and aspects 
requiring further clarification are identified. 


von; Ligon, J. i; Risein, Ds. Tadianeaste, Ge Teta: 2: 


Kohl, (Eidgenoessisches Inst. fuer Reaktorforschung, 
Wuerenlingen (Switzerland); Ecole Polytechnique Federale, 
Lausanne (Switzerland); Eidgenoessische Technische 
Hochschule, Zurich (Switzerland)). Dec 1985. 27p. NTIS 
(US Sales Only), PC A03/MF A0Ol. File Number 
DE86702337. 

A philosophy of inherent safety is formulated and an inher- 
ently-safe thermal power reactor is presented. Solid fuel in the form 
of spheres a few centimeters in diameter is suspended under the hy- 
drodynamic pressure of molten lead coolant in vertical channels 
within the graphite moderator. Loss of main pump pressure, or a 
loss-of-coolant accident, results in immediate removal of the fuel to 
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rigid sieves below the core, with consequent subcriticality. Residual 
and decay heat are carried away by thermal conduction through 
the coolant or, in the case of a LOCA, by a combination of radi- 
ation and natural convection of cover gas or incoming air from fuel 
to reactor vessel and convection of air between vessel and steel 
containment wall. All decay heat removal systems are passive, 
though actively initiated external spray cooling of the containment 
can be used to reduce wall temperature. This, however, is only nec- 
essary in the case of a LOCA and after a period of 24 hours. 


40480 (EPRI-NP—4498-Vol.3) Reactor analysis 
package (RASP). Volume 3. PWR event analysis guidelines. 
Final report. Harrison, J.F.; Bucheit, D.M.; Beck, W.C.; 
Fulcher, H.D. (Energy, Inc., Richmond, VA (USA); Nucle- 
ar Project, Inc., Rockville, ‘MD (USA); Combustion Engi- 
neering, Inc., Windsor, CT (USA)). May 1986. 712p. Re- 
search Repo rts Center, Box 50490, Palo Alto, CA 94303. 
File Number TI86920364. 

The PWR Event Analysis Guidelines are one element of the 
RASP methodology consisting of individual computer codes, link- 
age and traceability software, application guidelines and utility sem- 
inars/workshops. Other application guidelines include BWR and 
PWR physics, BWR event analysis, and setpoint and technical 
specification analysis. The documentation for the individual com- 
puter codes is also being expanded to include modeling guidelines 
for each code. The Guidelines provide a description of the impor- 
tant phenomena, systems, and scenarios to be considered in analyses 
for nuclear plant applications. The Guidelines include general back- 
ground information, specific information for each vendor (where 
applicable), important considerations, interface definitions, and ref- 
erences to more specific information. The PWR Event Analysis 
Guidelines provide the analyst with information regarding the prep- 
aration of models, their inputs, and interfaces to allow him to per- 
form studies in support of plant engineering, licensing, or evalua- 
tion. The Guidelines provide a beginning point for the analyst ac- 
tivities on a particular event; however, the analyst must be certain 
to use information that is appropriate and specific for his plant. 


40481 (EPRI-NP—4535) Nonlinear dynamic analysis o 
pipe whip tests. Final report. Hsu, L.C.; Kuo, A.Y. (Nutech 
Engineers, Inc., San Jose, CA (USA)). ‘May 1986. 142p. Re- 
search Repo rts Center, Box 50490, Palo Alto, CA 94303. 
File Nester T186920334. 

This is a numerical verification of two groups of pipe whip 
tests sponsored or cosponsored by EPRI. Experimental data of the 
two pipe whip tests, one by Tennessee Valley Authority (TVA) 
and by FRAMATOME/CEA, were provided by EPRI. A nonlin- 
ear finite element code, ABAQUS-EPGEN, developed under par- 
tial sponsorship by EPRI was used for modeling the pipe whip 
tests. Beam elements together with an equivalent nonlinear spring 
element or a partial shell mesh were used to model pipes and elbow 
in the pipe whip tests. Material nonlinearity due to plasticity, strain 
rate effects, and temperature, as well as geometric nonlinearity due 
to large rotation and boundary conditions were included in the 
study. Effects of strain rate and modeling techniques were assessed. 
Results by current industry approach were also included as a refer- 
ence solution. This report can be used as a guideline for numerical 
simulation of pipe whip phenomena. 74 figs. 


40482 on i Validation and integration of 
critical PWR signals for safety parameter display systems. 
Benedict, B.J.; Godbole, S.S.; Lutz, R.I. (Babcock and 
Wilcox Co., Lynchburg, VA (USA). Nuclear Power Div.). 
May 1986. 107p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI86920360. 

This document describes the progress to date and the func- 
tional requirements generated for EPRI Project RP-2292-1, “Vali- 
dation and Integration of Critical PWR Signals.” The purpose of 
the project is to develop a methodology and a system of computer 
software for on-line validation of signals for use in nuclear power 
plants. The project scope is limited to validation of signals which 
input to a Safety Parameter Display System, however, the method- 
ology generated is to have generic applicability. A Utility Advisory 
Group periodically reviews status and helps provide project direc- 
tion. The methodology developed is being applied to produce 
signal validation software for a host plant, Northeast Utilities’ Mill- 
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stone-2 plant. The generic capability of the software will be 
checked by analysis of Commonwealth Edison’s Zion plant. System 
design first identifies the functions which require validated inputs. 
Then variables which define the functions are identified. Finally, 
the sensors which provide a value for each variable are identified. 
Signal validation techniques are applied to the list of variables de- 
pending on the number of sensors for a variable. In each case soft- 
ware modules are to be developed for each variable. Preliminary 
algorithms for the Millstone-2 modules using physically redundant 
sensors have been generated, but still require detailed design work 
to make them generic. Conceptual design of modules that use com- 
plex functional relationships is still in progress. Requirements for 
the signal validation system are provided. Requirements for the 
system design, computer system software and hardware, input/ 
output format, and testing are addressed. 


40483 (FS—85-37-T, pp 339-359) Method for realistic 
vironmental load 


vironment monitoring. Geiss, H. (K ungsan: 
ini Juelich G.m.b.H., Germany, F.R. Abt. Sicherheit und 
Strahlenschutz). Dec ‘1985. (In German). NTIS (US Sales 
Only), PC A99/MF AOl. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

To enable consideration of time and space variations of 
source properties and of meteorological parameters, the quasi-sta- 
tionary computational programme MUSEMET was developed for 
risk assessment. It was the modified for use in the prognosis of radi- 
ation exposure following accidents, in view of on-line registration 
of current meteorological data in 5- or 10-minute increments. By 
direct time-dependent continuous measurement of turbulence pa- 
rameters a classification of diffusion categories is no more required. 
The diffusion parameters needed for this quasi-instationary Gaus- 
sian model are also determined continuously from turbulence meas- 
urements. MUSEMET and/or the follow-up programme MUSE- 
DOS allow the determination of time- and location-dependent indi- 
vidual dose rates received by inhalation, y- and 8-submersion, - 
radiation from contaminated floors and by ingestion. An illustration 
is made in time-dependent form on a graphic display showing iso- 
dose lines together with a map of the site surroundings, or in tables. 
The anticipated values are continuously compared with the meas- 
ured values from environment monitoring. y-spectrometric meas- 
urements in particular can be exploited for calculations designed to 
enable accurate statements on the source, and the prognosis can be 
corrected accordingly. (orig./HP). 


40484 (FS—85-37-T, pp 417-438) On-line prognosis of 

radiation due to an increased level of emissions from 

nuclear power plants. Witt, H. de; Brenk, cake ae 

K.P.; Knaup, A.G. (Brenk Systemplanun, ‘ 

ay, FR). 1985. (In German). NTIS (US Seles “Only), 
99/MF AOl1. File Number DE86751980. (CONF- 

asi078 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

Based upon a measuring network for emissions and immis- 
sions as is commonly installed for remote monitoring of the power 
plant, an on-line prognosis instrumentation is presented which is to 
improve forecast accuracy in case of increased emissions from nu- 
clear facilities as against conventional off-line calculations. ‘On-line’ 
means that the prognosticated radiation exposure is permanently 
compared to directly fed measured values of emissions and immis- 
sions in 10-minute increments, and corrected if necessary. This is 
done to minimize the deviations between measured and calculated 
values. Information accuracy of the dose rate model used for ‘cloud 
radiation’ and ‘surface radiation’ is taken into account. (orig./HP). 
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40485 (GRS—62) Optimization of fire protection meas- 
ures and quality controls in nuclear power plants. A study 
carried out jointly by GRS (Reactor Safety Association) and 
ABK (Task Group on Fire Protection in Nuclear Power Sta- 
tions). Brenig, H.; Holtschmidt, H.; Liemersdorf, H.; Suet- 
terlin, L.; Dobbernac sees Hahn, C.; Hosser, D.; Kordina, 
K,; Schneider, U Sprey, 'W. (Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GR , Koeln Pe one. o* 1985. 
132p. (in German). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86752407. 

This study presents theoretical and experimental investiga- 
tions on the evaluation of fire hazards and the optimization of fire 
protection measures in German nuclear power plants. Differences 
between the method presented here and the US "Fire Hazard Anal- 
ysis” result from the inclusion of the stringent redundancy concept 
of German nuclear power plants and the emphasis placed on pas- 
sive structural fire protection measures. The method includes a 
time-dependent quantification of fire-specific event sequences. Fire 
occurrence frequencies and the reliabilities of active fire protection 
measures were derived from German experiences and literature 
abroad. The reliability data of passive fire protection measures were 
obtained by an evaluation of experiments and probabilistic analyses. 
For the calculation of fire sequences fundamental experiments were 
taken into consideration. For the quantification of the time-depend- 
ent event trees a methodology was applied which permits an eval- 
uation of the influence of the individual measures. The conse- 
quences of fire were investigated for ten fire events identified as de- 
cisive, and the fire sequence paths important in terms of safety were 
quantified. Their annual frequencies are within a range of 10° to 
8.10-® (orig./HP). 


—_ (GRS-F—147) List of reports in the field of reac- 

tor safety research sponsored by BMFT, CEA, EPRI, JSTA 
and USNRC. Progress report. Reported period: October 1- 
December 31, 1985. (Geecllschak fuer Reaktorsicherheit 
m.b.H. (GRS), Koeln (Germany, F.R.)). Feb 1986. 56p. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86752331. 

This list reviews reports from the Federal Republic of Ger- 
many, from France, from Japan and from the United States of 
America concerning special problems in the field of reactor safety 
research. The list pursues the following order: Country of origin, 
problem area concerned, according to the Reactor Safety Research 
Program of the BMFT, reporting organization. The list of reports 
appears quarterly. (orig./HP). 


40487 (INIS-GB—2) Sizewell B inquiry and East Anglia: 
the legacy of Three Mile Island. Kemp, R.V. (British Asso- 
oe for the Advancement of Science, London). 1985. 

. (CONF -8409340—1). NTIS (US Sales Only), PC A02/ 

A01. File Number DE86702400. 

From British Association for the Advancement of Science 
annual meeting; Norwich, UK (10 Sep 1984). 

This paper argues that the great length and cost of the 
Public Inquiry into the proposed Sizewell-B PWR reactor is due to 
its investigatory style. This style became necessary because of the 
complexity of the issues, the difference in resources between the 
proponents and objectors and because of delays in licensing of the 
PWR by the Nuclear Installations The fears about the 
safety of the PWR type reactors followed the accident at Three 
Mile Island in 1979, and the Major of Harrisburg was called by the 
local residents opposed to the siting to give evidence at the Inquiry. 
The ways in which the Sizewell-B Inquiry has attempted to come 
to terms with the fears and concerns of local objectors to the 
project are looked at. The paper considers how these can be prop- 
erly weighed when the government is committed to nuclear power. 
The Inquiry is only advisory - the final decision will be taken by 
the Ministers after Parliamentary debate. The procedures and facili- 
ties adopted by the Inquiry are listed and, in particular, the two 
evening public meetings held in nearby towns to hear the views of 
local residents outside the formal main hearing are noted. The two 
main safety aspects of concern were the incidence of leukemia in 
East Suffolk, and the planning in case of an emergency at Sizewell- 
B. The experience of the Mayor of Harrisburg was relevant to this 
point. 
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ej pac ape pp 37-44) Structural analysis of 
PWR fuel assembli ‘A and seismic conditions. 
Leroux, J.C. Jan 1985. NTIS (US Sales Only), PC A08/MF 
A01. File Number DE86752390. (CONF-8411243—). 

From Meeting on fuel assembly structure; Juelich, F.R. Ger- 
many (15 Nov 1984). 

The paper gives a short survey of the analyses performed by 
FRAGEMA to evaluate the effects of the LOCA and the Safe 
Shutdown Earthquake (SSE) on the PWR fuel assembly structure. 
The LOCA results in both lateral and ascial movement of the core, 
whereas the SSE only induces lateral movement. The fuel assembly 
lateral and axial modelling used by FRAGEMA is described. Some 
typical results from the analysis of the fuel assembly loading such 
as displacement of fuel assemblies during a LOCA and impact force 
sequence at different spacer grid levels are presented. 


40489 (Juel-Spez—336) Experimental investigation on 
mass transfer in presence of chemical reactions on a graphite 
cylinder in crossflow. Ogawa, M.; Stauch, B.; Moormann, 
R.; Katscher, W. (Ki orschungsanlag e Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Nukleare chacheledieeimnen. 
Nov 1985. 42p. NTIS (US Sales Only), PC A03/MF AOI. 
File Number 86752388. 

In connection with analyses of hypothetical massive air in- 
gress accidents in HTGR experiments on mass transfer and in-pore 
diffusion with homogeneous and heterogeneous chemical reactions 
were performed. Two BLMR runs and two runs in an intermediate 
regime between BLMR and IPDR were executed at atmospheric 
pressures, Reynolds numbers ranging from 533 to 2490, and cylin- 
der temperatures from 848°C to 1120°C. The nuclear grade graph- 
ite cylinder having a diameter of 100 mm and a porosity of 21.2% 
was corroded in a nitrogen gas flow containing approximately 5% 
oxygen. Mean and local mass transfer coefficients and corrosion 
rates were obtained to examine the influences of the chemical reac- 
tions on the mass transfer. As a result it can be concluded that the 
chemical reactions and small changes in shape do not significantly 
influence the mass transfer under conditions to be expected in air 
ingress accidents and that thus the analogy between heat and mass 
transfer can be used for safety calculations. 


40490 (KFK—3915) Concentrations of plastic strains in 
the clamping region of cylindrical shells under excessive load- 

Geiss, M. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklung; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit; Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Fakultaet. fuer Maschinenbau). Feb 1986. 94p. (In 
German). NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE86752202. 

Different clamping conditions and variations of the material 
behaviour are considered. Especially the plastic strain concentra- 
tions at the shell clamping are determined. The analyses have been 
carried out with a finite-element code. Standard stress analysis pro- 
cedures like the ASME-code are critically assessed. The results 
show that only minor plastic strain concentrations have to be ex- 
pected for a rigidly clamped shell loaded by internal pressure. The 
work hardening characteristic of the material has little influence on 
these strain concentrations. On the other hand considerable plastic 
strain concentrations have to be expected at a flange type clamping 
loaded by axial stresses in the shell. These concentrations depend 
on the work hardening characteristic of the material. Comparison 
of these analyses with standard stress analysis procedures shows 
that these procedures are conservative, provided the classification 
of the different types of stresses has been done in a correct way 
which, however, may be difficult for some problems. For instance, 
for the rigidly clamped shell bending stresses can be classified as 
secondary stresses, but for a flange type clamping bending stresses 
must be treated as primary stresses with lower limits. With these 
results the structural integrity of the core barrel clamping of a 
PWR under blowdown loading has been assessed. Even in case of a 
sudden and complete pipe break the structure is able to withstand 
blowdown loading. (HP). 
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-—, (KFK—3986) Data report REBEKA-6. Wiehr, K.; 

Harten, U. (Kernforschungszentrum Karlsruhe G.m.b. H. 
(Germany, F.R.). Inst. fuer Reaktorbauelemente; Kernfors- 
chun trum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Mar 1986. 128p. (In German). 
NTIS (US Sales Only), PC A0O7/MF A0Ol1. File Number 
DE86752368. 

REBEKA-6 is an out-of-pile cladding deformation experi- 
ment with refloding in a 7x7 bundle configuration of full length of 
a PWR fuel element. This experiment was carried out with the 
same flow direction of the coolant during the refill- and reflood 
phases of a LOCA. This data report is a graphic summary and in- 
cludes all essential measured data of the REBEKA-6 test. It is a 
supplement to the final REBEKA evaluation report. A detailed de- 
scription of the measuring points is given. All measured data of the 
experiment are available at the data bank of PHDR. They are filled 
under the data set name ‘REBEKAG’. The test loop and the oper- 
ational procedure are described. Pressure and temperature tran- 
sients of all individual rods at the axial elevation of maximum clad- 
ding strains are plotted. The data report contains also measured 
axial strain profiles of the individual Zircaloy cladding tubes as well 
as calculated cooling channel blockages for subchannels and the 
whole bundle. The points of burst of Zircaloy claddings and their 
position relative to the measuring points are given. 


40492 (KFK—4024) SEFLEX fuel rod simulator effects 
in flooding experiments. Pt. 1. Evaluation report. Ihle, P.; 
Rust, K. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, .). Inst. fuer Reaktorbauelemente; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 


jekt Nukleare Sicherheit). Mar 1986. 136p. NTIS (US Sales 
Only), PC A07/MF A01. File Number DE86752209. 

The aim of the SEFLEX program has been to quantify the 
influence of the design and the physical properties of different fuel 
rod simulators on heat transfer and quench front progression in 


unblocked and blocked rod bundles during the reflood phase of a 
LOCA in a PWR. Fuel rod simulators with Zy claddings and a 
gas-filled gap between claddings and pellets exhibit lower peak 
cladding temperatures and shorter quench times than gapless heater 
rods with stainless steel claddings. Grid spacers cause significant 
cooling enhancement downstream during the time span at which 
maximum cladding temperatures occur. Ballooned Zy claddings, 
forming e.g. a 90 percent blockage, are quenched substantially earli- 
er than thickwall stainless steel blockage sleeves attached to the 
rods, and even earlier than undeformed rod claddings. A compari- 
son of test data with results of the ‘Best Estimate’ computer pro- 
gram COBRA-TF shows a good agreement with unblocked bundle 
data including grid spacer effects. (orig./HP). 


40493 (KFK—4025) SEFLEX - fuel rod simulator effects 
in Flooding Experiments. Pt. 2. Unblocked bundle data. Ihle, 
P.; Rust, K. (Kernforsch trum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorbauelemente; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Mar 1986. 205p. NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86752326. 

This report presents typical data and a limited heat transfer 
analysis from unblocked bundle reflood tests of an experimental 
thermal-hydraulic program. Full-length bundles of 5 x 5 fuel rod 
simulators having a gas-filled gap between the Zy cladding and the 
alumina pellets were tested in the test rig designed for the earlier 
Flooding ts with Blocked ume (FEBA-program). The 
5 x 5 FEBA rod bundle tests were performed with gapless heater 
rods. These rods have a close thermal contact between the stainless 
steel cladding and the electric insulation material. A comparison of 
the SEFLEX data with the reference data of FEBA obtained under 
identical initial and reflood conditions shows the influence of differ- 
ent fuel rod simulators on the thermal-hydraulic behavior during 
forced feed bottom reflooding of unblocked and blocked arrays. 
Compared to bundles of gapless rods, bundles of rods with Zy clad- 
dings and a gas filled gap between claddings and pellets, which 
more closely represent the features that exist in an actual fuel rod 
geometry, produced higher quench front velocities, enhanced re- 
moval of stored heat in the rods, reduced peak cladding tempera- 
tures, increased grid spacer effects and absolutely unproblematic 
coolability of 90 percent blockages with bypass. The data offer the 
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opportunity for further validation of computer codes to make real- 
istic predictions of safety margins during a LOCA in a PWR. 
(orig./HP). 


40494 (KFK—4026) SEFLEX fuel rod simulator effects 
in Flooding Experiments. Pt. 3. Blocked bundle data. Ihle, P.; 
Rust, K. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Reaktorbauelemente; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Mar 1986. 205p. NTIS (US Sales 
Only), PC A10/MF A01. File Number DE86752212. 

This report presents typical data and a limited heat transfer 
analysis from blocked bundle reflood tests of an experimental ther- 
mal-hydraulic program. Full-length bundles of 5x5 fuel rod simula- 
tors having a gas-filled gap between the Zy cladding and the alumi- 
na pellets were tested in the test rig designed for the earlier Flood- 
ing Experiments with Blocked Arrays (FEBA-program). The 5x5 
FEBA rod bundle tests were performed with gapless heater rods. 
These rods have a close thermal contact between the stainless steel 
cladding and the electric insulation material. A comparison of the 
SEFLEX data with the reference data of FEBA obtained under 
identical initial and reflood conditions shows the influence of differ- 
ent fuel rod simulators on the thermal-hydraulic behavior during 
forced feed bottom reflooding of unblocked and blocked arrays. 
Compared to bundles of gapless rods, bundles of rods with Zy clad- 
dings and a gas filled gap between claddings and pellets, which 
more closely represent the features that exist in an actual fuel rod 
geometry, produced higher quench front velocities, enhanced re- 
moval of stored heat in the rods, reduced peak cladding tempera- 
tures, increased grid spacer effects and absolutely unproblematic 
coolability of 90 percent blockages with bypass. The data offer the 
opportunity for further validation of computer codes to make real- 
istic predictions of safety margins during a LOCA in a PWR. 
(orig./HP). 


40495 (KTA-GS—46) State-of-art report ITI/1984 (June 
29 to November 27, 1984). (Kerntechnischer Ausschuss 
(KTA), Koeln (Germany, F.R.)). Jan 1985. 73p. (in 
German). NTIS (US Sales Only), PC A04/MF AO01. File 
Number DE86752363. 

The state-of-art report III/1984 gives a survey of the activi- 
ties of the Nuclear Committee (KTA) and its panels and of KTA 
regulation projects in the period between the 35th and 36th KTA 
meeting. The state-of-art report is designed to give fast, synoptical, 
adequate information on the current state of KTA work. With reg- 
ulation projects, data which are subject to miner variations only, 
for instance concerning the contents or organization of a regulation 
project, data on the flow of work, members of the panels, are in- 
cluded in the KTA manual. In case of alterations, the data in the 
KTA manual are updated by replacing the respective pages. 


40496 (NUREG—1047-Suppl.3) Safety evaluation report 
related to the operation of Nine Mile Point Nuclear Station, 
Unit No. 2 (Docket No. 50-410). (Nuclear Regulatory Com- 
mission, Washi m, DC (USA). Office of Nuclear Reactor 
Regulation). Jul 1986. 164p. NTIS, PC A08/MF AOl - 
GPO. File Number T186901566. 

This report supplements the Safety Evaluation Report 
(NUREG-1047, February 1985) for the application filed by Niagara 
Mohawk Power Corporation, as applicant and co-owner, for a li- 
cense to operate the Nine Mile Point Nuclear Station, Unit No. 2 
(Docket No. 50-410). It has been prepared by the Office of Nuclear 
Reactor Regulation of the US Nuclear Regulatory Commission. 
The facility is located near Oswego, New York. Supplement 1 to 
the Safety Evaluation Report was published in June 1985 and con- 
tained the report from the Advisory Committee on Reactor Safe- 
guards as well as the resolution to a number of outstanding issues 
from the Safety Evaluation Report. Supplement 2 was published in 
November 1985 and contained the resolution to a number of out- 
standing and confirmatory issues. Subject to favorable resolution of 
the issues discussed in this report, the NRC staff concludes that the 
facility can be operated by the applicant without endangering the 
health and safety of the public. 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


40497 (NUREG/CP—0072-Vol.1, pp 19-34) Operational 
phase of inspection prioritization. Campbell, D.J.; Guthrie, 
V.H.; Flanagan, G.F. (JBF Associates, Inc., Knoxville, 
TN). Feb 1986. NTIS, PC A21/MF AOl - GPO. File 
Number T1I860078 12. (CONF-8510173—Vol. 1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Inspectors must make many decisions on the allocation of 
their efforts. To date, these decisions have been made based upon 
their own judgment and guidance from inspection procedures. Our 
goal is to provide probabilistic risk assessment (PRA) information 
as an additional aid to inspectors. A structured approach for relat- 
ing PRA information to specific inspection decisions has been de- 
veloped. The use of PRA information as an aid in optimal decision 
making: (1) in response to the current plant status and (2) in the 
scheduling of effort over an extended period of time is considered. 


40498 (NUREG/CP—0072-Vol.1, pp 35-50) Use of risk 
analysis in evaluating technical specifications. Samanta, P.K.; 
Boccio, J.L. (Brookhaven National Lab., Upton, NY). Feb 
1986. NTIS, PC A21/MF AOl - GPO. File Number 
T1860078 12. ere 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper provides an overview of research conducted by 
Brookhaven National Laboratory for the Division of Risk Analysis 
and Operations under the program name, Procedures for Evaluat- 
ing Technical Specifications. By way of select examples, the paper 
highlights the rationale, methodology, and logical justification of 
various approaches for evaluating the risks associated with Allowed 
Outage Times and Surveillance Test Intervals - two elements 
within present Technical Specifications (TS). These approaches in- 
clude (a) the strategies for addressing various TS risks, (b) the 
levels at which TS risk can be controlled, (c) criteria for determin- 
ing acceptable TS risk, and (d) measures for quantifying the risk. 
Also outlined are the various risk-based approaches being investi- 
gated for TS-risk evaluations. 


40499 ee ee pp tg Regulatory 
considerations of severe accidents. Rosztoczy, Z.R.; Spei 

T.P. (Nuclear Regulatory Commission, W ). 
Feb 1986. NTIS, PC A21/MF A0Ol1 - GPO. File Number 
TI86007812. (CONF-8510173—Vol. 1). 


From 13. water reactor safety research information meeting; 


MD, USA comme Oct 1985 
The US Nuclear a abies recently issued a 


policy statement on severe nen Implementation of the policy 
statement for new plant applications includes issuance of guidance 
on the role probabilistic risk assessments (PRAs) are to play in 
severe accident analysis and decision making, and formulation of 
new performance criteria for containment systems, if needed. The 
adequacy of existing plants will be evaluated through the analysis 
of selected reference plants and examination of individual plants for 
severe accident vulnerabilities. Knowledge and experience gained 
from the plant analysis and the severe accident research program 
will be used to review and modify rules and regulatory practices 
related to severe accidents. PRAs are expected to be an important 
part of the implementation program. Information available from 
PRAs will be used to the fullest extent possible, but with appropri- 
ate consideration of the specific PRA’s quality and of the uncertain- 
ty associated with the PRA. 


40500 ee eee ee 1, pp 67-81) Risk analy- 
sis of decay heat removal sequences shutdown. 
Gaertner, J.; Reuland, W. (Electric Power Research Insti- 
tute, Palo Alto, CA). Feb 1986. NTIS, PC A21/MF AO! - 
GPO. File Number TI86007812. (CONF-8510173—Vol. 1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

To help the nuclear utilities avoid accidents during shut- 
down and also to provide the technical basis for resolving a major 
generic safety issue, the NSAC Generic Safety Analysis Program 
has an effort in the area of shutdown decay heat removal (DHR). 
This paper describes the approach and conclusions of two risk as- 
sessments, NSAC-83, Brunswick Decay Heat Removal Probabilistic 
Safety Study and NSAC-84, Zion Nuclear Plant Residual Heat Re- 
moval PRA. Generally risk during shutdown is less than at power. 
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However, instantaneous risk can be greater depending on decay 
heat level and the maintenance and testing being performed. These 
analyses also indicate that cost effective safety additions can be 
achieved through minor design and operational improvements. Sen- 
sitivity studies did not show substantial risk reduction to be gained 
from added redundant DHR trains. DHR reliability has been mod- 
eled for potential accidents occurring during all modes of oper- 
ation. 


40501 (NUREG/CP—0072-Vol.1, pp 83-102) Ramona- 
3B application to Browns Ferry ATWS. Slovik, G.C.; Ney- 
motin, L.Y.; Saha, P. (Brookhaven National Lab., Upton, 
NY). Feb 1986. NTIS, PC A21/MF A0l - GPO. File 
Number T186007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The anticipated transient without scram (ATWS) is known 
to be a dominant accident sequence for possible core melt in a boil- 
ing water reactor (BWR). A recent probabilistic risk assessment 
(PRA) analysis for the Browns Ferry nuclear power plant indicates 
that ATWS is the second most dominant transient for core melt in 
BWR/4 with Mark I containment. The most dominant sequence 
being the failure of long term decay heat removal function of the 
residual heat removal system. Of all the various ATWS scenarios, 
the Main Steam Isolation Valve (MSIV) closure ATWS sequence 
was chosen for present analysis because of its relatively high fre- 
quency of occurrence and its challenge to the residual heat removal 
system and containment integrity. Therefore, this transient has 
been, and continues to be, analyzed by various organizations using 
various computer codes. However, most of the prior efforts have 
been carried out using point-kinetics codes. The objective of this 

is to discuss four MSIV closure ATWS calculations using the 
RAMONA-3B code. The paper is a summary of a report being pre- 
pared for the USNRC Severe Accident Sequence Analysis program 
which should be referred to for details. 


(NUREG/CP_0072-Vol. 1, pp 103-110) TRAC/ 
MELPROG analyses of TMLB transients in Oconee-1, 
Boyack, B.E.; Henninger, R.J. (Los Alamos National Lab., 
NM). Feb 1986. S, PC A21/MF AOl - GPO. File 
Number T186007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A severe degraded-core accident sequence of the Oconee-1 
pressurized water reactor was simulated using the TRAC/MEL- 
PROG code, an integrated core-melt and thermal-hydraulics analy- 
sis code jointly developed by Sandia and Los Alamos National 
Laboratories. The TRAC/MELPROG code provides an integrated 
analysis of the behavior of core, vessel, and reactor-coolant systems 
during severe accidents. The severe accident sequence analyzed 
was a total loss of feedwater with failure of the emergency core- 
cooling system (a TMLB sequence). The accident was calculated to 
4775 s; at this time cladding had begun to melt and fuel rods near 
the top of the core had failed. Radial structural elements had also 
begun to fail and debris beds had formed in the lower areas of the 
core above the lower support plate. The calculation was terminated 
at 4775 s because of errors in the debris bed model. These errors 
have since been corrected, but the authors were not able to incor- 
porate the corrections into the calculation because of restart incom- 


40503 (NUREG/CP—0072-Vol.1, pp 111-122) ATWS 
analysis for Browns Ferry Nuclear Plant Unit 1. 
R.J.; Jouse, W.C. (EG & G Idaho, Inc., Idaho Falls). Feb 
1986. NTIS, PC A21/MF A0Ol - GPO. File Number 
T186007812. (CONF-8510173—Vol.1). Contract ACO7- 
761D01570. 

From 13. water reactor safety research information meeting; 
— -_ USA (22 Oct 1985). 

Analyses of postulated ani transients without scram 


(ATWS) were performed at the Idaho National Engineering Labo- 
ratory. The Browns Ferry Nuclear Plant Unit 1 was selected as the 
subject of this work because of the cooperation of the Tennessee 
Valley Authority. The work is part of the Severe Accident Se- 
quence Analysis Program of the US Nuclear Regulatory Commis- 
sion. A main steamline isolation valve closure served as the tran- 
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sient initiator for these analyses, which preceded a complete failure 
to scram. Results from the analyses indicate that operator mitiga- 
tive actions are required to prevent overpressurization of the pri- 
mary containment. Uncertainties remain concerning the effective- 
ness of key mitigative actions. The effectiveness of level control as 
a power reduction procedure is limited. Power levels resulting from 
level control only reduce the pressure suppression pool heatup rate 
from 6 to 4°F/min. 


40504 (NUREG/CP—0072-Vol.1, pp 123-134) Analysis 
of feedwater transient initiated for the Bellefonte 
Nuclear Plant. Dobbe, C.A.; Bayless, P.D.; Chambers, R. 
(EG & G Idaho, Inc., Idaho Falls). Feb 1986. NTIS, PC 
A21/MF AOl1 - GPO. File Number T186007812. (CONF- 
8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Four feedwater transient initiated sequences for the Belle- 
fonte Nuclear Plant were analyzed. The sequences were evaluated 
to determine if core damage would result. Calculations were per- 
formed with the RELAPS/MOD2 computer code until either clad- 
ding oxidation or long term core cooling was obtained. The analy- 
ses show that a total loss of power and auxiliary feedwater (TMLB’ 
sequence) results in core damage. The addition of a single HPI 
pump was shown to provide adequate core cooling. 

40505 (NUREG/CP—0072-Vol.1, pp 135-162) UKAEA 

PWR severe accident containment . Butland, A.T.D.; 

Turland, B.D.; Young, R.L.D. Atomic Ener, 

Establishment, Winfrith). Feb 1986. NTIS, PC A21 

+ ) GPO. File Number T186007812. (CONF-8510173— 
ol.1). 

From 13. water reactor safety research information meeting; 
a MD, USA (22 Oct 1985). 

This paper describes the aims and some of the results of this 
study, which began in the late autumn of 1983 and has so far pro- 
ceeded in two annual phases. The aims include the examination of 
conceivable events after representative hypothetical severe acci- 
dents and the assessment of computer models used for accident 
analyses. Three accidents have been studied, a large and a small 
break in the primary system and a transient. The work has been 
based upon a number of USNRC computer codes, such as SCDAP, 
MARCH, TRAPMELT and CONTAIN, supplemented by 
UKAEA codes in some areas. Some code development and a 
number of code inter-comparisons and analyses of experiments have 
been performed. The work covers in-vessel, cavity and containment 
events. The study has shown, in a number of areas, that it is impor- 
tant to use mechanistic codes with integrated models. Only when 
these codes are firmly established and validated will it be possible 
to establish the worth of the more approximate, faster-running 
codes. 


(NUREG/CP—0072-Vol.1, pp 163-182) Station 
blackout calculations for Browns Ferry. Ott, L.J.; Weber, 
C.F.; Hyman, C.R. (Oak Ridge National Lab., TN). Feb 
1986. NTIS, PC A21/MF AOl - GPO. File Number 
7186007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper presents the results of calculations performed 
with the ORNL SASA code suite for the Station Blackout Severe 
Accident Sequence at Browns Ferry. The accident is initiated by a 
loss of offsite power combined with failure of all onsite emergency 
diesel generators to start and load. The Station Blackout is assumed 
to persist beyond the point of battery exhaustion (at six hours) and 
without DC power, cooling water could no longer be injected into 
the reactor vessel. Calculations are continued through the period of 
core degradation and melting, reactor vessel failure, and the subse- 
quent containment failure. An estimate of the magnitude and timing 
of the concomitant fission product releases is also provided. 


40507 (NUREG/CP—0072-Vol.1, pp 183-194) Station 
blackout calculations for Peach Bottom. Hodge, S.A. (Oak 
Ridge National Lab., TN). Feb 1986. NTIS, PC A21/MF 
AOl - GPO. File Number 1186007812. (CONF-8510173— 
Vol.1). Contract AC05-840R21400. 
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From 13. water reactor safety research information meeting; 

mean ae MD, USA (22 Oct 1985). 
culational procedure for the Station Blackout Severe 

Accident Sequence at Browns Ferry Unit One has been repeated 
with plant-specific application to one of the Peach Bottom Units. 
The only changes required in code input are with regard to the pri- 
mary containment concrete, the existence of sprays in the second- 
ary containment, and the size of the refueling bay. Combustible gas 
mole fractions in the secondary containment of each plant during 
the accident sequence are determined. It is demonstrated why the 
current state-of-the-art corium/concrete interaction code is inad- 
equate for application to the study of Severe Accident sequences in 
plants with the BWR MK I or MK II containment design. 


40508 (NUREG/CP—0072-Vol.1, pp 195-202) 
MELRPI - development and use. Sozer, A. (Oak Ridge Na- 
tional Lab., TN). Feb 1986. NTIS, PC A21/MF AOl1 - 
GPO. File Number T1I86007812. (CONF-8510173—Vol.1). 
Contract AC05-840R21400. 

From 13. water reactor safety research information meeting; 
ai USA (22 Oct 1985). 

RPI computer code has been developed by Rens- 
selaer Polytechnic Institute under the sponsorship of Oak Ridge 
National Laboratory (ORNL) and, more recently, the Empire State 
Electrical Energy Research Corporation (ESEERCO). The code 
was developed especially for severe accident analyses concerning 
BWRs and is not applicable to PWRs. MELRPI.MOD2, one of the 
ORNL-severe accident analysis codes, has been applied for the first 
time to station blackout transient analysis for the Browns Ferry nu- 
clear power plant in order to estimate the progression of core deg- 
radation. 


40509 (NUREG/CP—0072-Vol.1, ¢ Beste Hydro- 
gen transport in a large, dry containment for selected arrested 
sequences. King, D.B.; Peterson, A.C. (Sandia National 
Labs., Albuquerque, NM). Feb 1986. NTIS, PC A21/MF 
AOl - GPO. File Number T186007812. (CONF-8510173— 
Vol.1). Contract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The drogen burn in the containment during the accident 
at Three Mile Island instigated renewed attention to the possible 
consequences of hydrogen generation during a nuclear core unco- 
very accident. To assist in providing a basis for a recommendation 
on rulemaking for pressurized water reactors with large, dry con- 
tainments, the containment environments created during arrested 
sequences having a 75% metal-water reaction were calculated. A 
small break loss-of-coolant accident and a loss of offsite power 
were the initiating events for the sequences analyzed. The HECTR 
computer code was used to calculate the containment response. 
Since the primary focus of this analysis was the investigation of the 
potential for the formation of local detonable mixtures of hydrogen, 
steam, and oxygen, a large number of compartments were used in 
the HECTR analysis to represent the containment geometry. The 
highest hydrogen concentration was always calculated in the com- 
partment into which hydrogen and steam were released. A detona- 
ble mixture was calculated in one case where hydrogen and steam 
were released into a steam generator tunnel compartment. This case 
simulated a break in the coolant line from the core flood tank to 
the reactor vessel. Further analysis is required to determine the 
likelihood of this event, the potential for detonation ii this small 
tunnel volume, and its effects on containment or equipment. 


40510 (NUREG/CP—0072-Vol.1, pp 223-244) ee 
ice-condenser containment for 


temperature in 
lected a An Dingman, S.E.; Camp, A.L. (Sandia Na- 
7 NM). Feb 1986. NTIS, PC A21/ 
- GPO. File Number 1186007812. (CONF- 
8510173—Vol.1). Contract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The effects of recirculation loops in the ice bed region of an 
ice-condenser containment are described in this paper. HECTR, a 
lumped-parameter computer code, was used for this investigation. 
Although best-estimate calculations are not possible, sensitivity cal- 
culations can be performed to bound the effects and provide quali- 
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tative insights. Results of sensitivity calculations, as well as results 
calculated for small break scenarios and a transient with failure of 
all AC power, are presented. The calculations indicate that the for- 
mation of recirculation loops in the ice bed does not prevent deton- 
able mixtures from forming in regions of the ice bed when the con- 
tainment fans are not operating. In addition, preferential melting of 
a region of the ice bed was predicted in all of the scenarios, even 
those in which the air return fans were operating. 


(NUREG/CP—0072-Vol.1, pp 245-266) Analysis 
of dependent failures and external events. Bohn, M.P. 
(Sandia National Labs., Albuquerque, NM). 

NTIS, PC A21/MF AOl - GPO. File Number 186007812. 
(CONF-8510173—Vol.1). Contract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper presents the results of research performed in the 
area of common cause failures and external event analyses for prob- 
abilistic risk assessment. This work is being performed in support of 
the Risk Methods integration and Evaluation Program (RMIEP) 
which is the first full scope probabilistic risk assessment (PRA) 
being performed under the auspices of the US Nuclear Regulatory 
Commission since the Reactor Safety Study. The two supporting 
programs are the Dependent Failure Methodology Program and 
the PRA Methods Development Program, both of which are spon- 
sored by the Division of Risk Analysis and Operations, US Nuclear 
Regulatory Commission. These programs have the goal of develop- 
ing new risk assessment methods and integrating both new and ex- 
isting methods into a uniform procedure for performing an in-depth 
PRA with consistent levels of analysis for external, internal and de- 
pendent failure scenarios. 


40512 Pg gg angie 1, pp 267-284) NRC ap- 
proach failure Campbell, D.J.; 

Coen, J.R.; Paula, H.M.; Rooney, J.J. (BF Associates, 
Inc., Knoxville, TN). Feb 1986. NTIS, PC A21/MF AO! - 
GPO. File Number TI86007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The risk contributions from redundant safety systems in nu- 
clear power plants are often dominated by dependent failure sce- 
narios. A dependent failure scenario is one in which multiple com- 
ponents fail due to the same root cause. These scenarios result from 
harsh environments affecting a group of components or from 
human errors that are systematically repeated among a group of 
components. A set of procedures for identifying, screening, and 
analyzing dependent failure scenarios has been developed. These 
procedures are compatible with existing dependent failure analysis 
computer programs. The procedures were used to analyze the de- 
pendent failure scenarios associated with selected accident se- 
quences from the Arkansas Nuclear Unit 1 PRA. The results of this 
demonstration application show that use of the screening steps in 
the procedures makes the qualitative portion of the analysis easily 
manageable. 


40513 A le a 1, pp 285-300) PRA 
for dependent events analysis - an industry per- 
spective. Fleming, K.N. (Pickard, Lowe and Garrick, ee, 
Newport Beach, CA). Feb 1986. NTIS, PC A21/MF AOI - 
GPO. File Number TI86007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The focus of this paper is the nuclear industry perspective 
on dependent events analysis and the progress made thus far in the 
development of systematic procedures that are needed for industry- 
sponsored risk and reliability evaluations. Discussed in the paper 
are definitions and taxonomy, probabilistic risk assessment (PRA) 
procedure framework, and application of a preliminary version of 
the system-level procedures in an international benchmark exercise 
on common cause analysis, i.e., a reliability analysis of a system in 
the plant at Grohnde Federal Republic of Germany. 
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40514 (NUREG/CP—0072-Vol.1, pp 301-318) Mechan- 
ics of integrating root causes into PRAs. Bruske, S.Z.; Cad- 
wallader, L.C.; Stepina, P.L.; Vesely, W.E. (EG & G 
Idaho, Inc., Idaho Falls). Feb 1986. NTIS, PC A21/MF 
AOl - GPO. File Number T186007812. (CONF-8510173— 
Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper presents a derivation of root cause importance, 
root cause data for selected components of a pressurized water re- 
actor auxiliary feedwater system, an Accident Sequence Evaluation 
Program auxiliary feedwater system model, and the results of root 
cause importance calculations. The methodology shown herein is 
straightforward and is easily applied to existing probabilistic risk as- 
sessments. Root cause importance can greatly benefit the areas of 
design, maintenance, and inspection. Root cause importance for 
various components and circumstances can be evaluated. 


40515 (NUREG/CP—0072-Vol.1, pp 319-330) Organiz- 
ing dependent event data - a classification and analysis of 
multiple component fault reports. Crellin, G.L.; Jacobs, I.M.; 
Smith, A.M.; Worledge, D.H. (Los Alamos Technical Asso- 
ciates, Inc., NM). Feb 1986. NTIS, PC A21/MF AOl - 
GPO. File Number TI86007812. (CONF-8510173—Vol. 1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A classification system has been developed to provide a logi- 
cal method for the dissection and reconstruction of malfunction 
scenarios, and to identify the constituent elements of a scenario in a 
concise and unambiguous terminology. The classification system is 
described in some detail, and its application to the analysis of oper- 
ational malfunction events in nuclear plant auxiliary feedwater sys- 
tems is illustrated. It is suggested that the classification system ap- 
proach and terminology be adopted and used to interpret and com- 
municate malfunction scenario information and statistics - and in 
particular that it be used in lieu of the common cause failure termi- 
nology. 


40516 (NUREG/CP—0072-Vol.1, pp 331-383) Safety 
research in transition: from accident description to accident 
prevention & accommodation. Loewenstein, W.B.; Duffey, 
R.B. (Electric Power Research Institute, Palo Alto, CA). 
Feb 1986. NTIS, PC A21/MF A0O1 - GPO. File Number 
1186007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Light water reactor safety research underway at EPRI is ex- 
amined in the context of a transitional phase in research programs 
from accident description to accident prevention and accommoda- 
tion and the associated objectives of such programs. Applications of 
the described research to US plants is being explored in conjunc- 
tion and cooperation with US utilities. The paper includes a bibli- 
ography of recent publications. 


(NUREG/CP—0072-Vol.1, pp 383-406) Resolu- 
tion of steam generator integrity questions. Lang, J.F.; Kalra, 
S.P. (Electric Power Research Institute, Palo Alto, CA). 
Feb 1986. NTIS, PC A21/MF A0O1 - GPO. File Number 
TI86007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The principal safety question regarding steam generators in 
pressurized water reactors is the effect on public health and safety 
of steam generator tube rupture events. Most of the research spon- 
sored by EPRI and the Steam Generator Owners Group addresses 
steam generator reliability and thus the detection, correction, and 
long term prevention of conditions that could lead to tube rupture. 
EPRI and Steam Generator Owners Group results in the reliability 
area decrease the probability of the rupture of a large number of 
tubes in a steam generator and thus narrow the problem. This paper 
discusses EPRI’s work in the safety area to define and minimize the 
impact of the few steam generator tube ruptures that may occur. 
The principal topics are leak-before-break, effect on core cooling, 
and radiation release. 
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40518 (NUREG/CP—0072-Vol.1, pp 407-428) Signal 
validation: a new industry tool. Divakaruni, S.M.; Sun, 
B.K.H. (Electric Power Research Institute, Palo Alto, CA). 
Feb 1986. NTIS, PC A21/MF A0Ol - GPO. File Number 
1186007812. (CONF- 8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The instrumentation at nuclear power plants is relied upon 
to provide the operating staff with information on plant status and 
operating state. The validity of the information is totally dependent 
upon the validity of the electronic instrumentation system's (e.g., 
transducers, signal conditioning and read-out devices, etc.) perform- 
ance. Improving the reliability of the signals and efficient use of 
their diversity with the new and powerful plant process computers 
is a candidate research topic. EPRI’s research projects are focused 
on reducing the instrument-related problems in the nuclear power 
plants by combining the traditional signal validation methods with 
the analytic relationships among the key plant variables. One of the 
post-TMI requirements in the nuclear power plants is to install the 
Safety Parameter Display System, (SPDS), the purpose of which is 
to provide all pertinent plant status information in a concise form to 
the power plant operators. To effectively demonstrate the signal 
validation projects’ research results, EPRI selected the SPDS as the 
computer-based system, the reliability of which can be improved by 
enhanced signal validation methods. EPRI is working with the 
Northeast Utilities Company (NUSCO) and the General Public 
Utilities (GPU) to install the signal validation software as part of 
the Millstone-3 and Oyster Creek SPDS software, respectively. 


~~ Se ee 1, p 9-440) On-line 

corrosion cracking monitor dees teen: SD D.; Jones, 
R.L. (Electric Power Recsanch bent Institute, Palo Alto, CA). 
Feb 1986. NTIS, PC A21/MF AOl - GPO. File Number 
1186007812. (CONF-8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

On-line measurement of crack growth in nuclear plant oper- 
ating environments is technically feasible using an electrical poten- 
tial measurements technique. Applications to corrosion crack 
growth monitoring are suggested because the majority of service- 
induced cracks are environmentally-assisted. Surveillance of exist- 
ing cracks at piping welds, using non-intrusive instrumentation, is a 
relatively well developed application of the technology. A more 
comprehensive on-line monitoring system would utilize internal 
sensors having well defined cracking characteristics. A computer- 
based data processing capability can be coupled with predictive 
models of corrosion cracking processes, so that short-term and cu- 
mulative damage rates at crack locations can be displayed in real 
time. It is suggested that component life extension and maintenance 
cost reduction can be achieved through plant operator interaction 
with a well-developed corrosion cracking monitor system. 


40520 Ce ees PP 441-458) Severe 
accident containment (Electric Power 
Research Institute, Palo Alto, ay Feb 1986. NTIS, PC 
A21/MF A0O1 - GPO. File Number TI86007812. (CONF- 
8510173—Vol.1). 
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(NUREG/CP—0072-Vol.1, pp 459-470) a9 
APS source term research at EPRI. Merilo, M.; Rahn, F. 
Ritzman, R.L.; Sehgal, B.R.; Vogel, R.C. (E 
Research Institute, Palo Alto, CA). Feb 1986. NTIS, PC 
A21/MF A0O1 - GPO. File Number T186007812. (CONF- 
8510173—Vol.1). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The subject matter of this paper is EPRI source term re- 
search, specifically the following programs: Surry source term and 
consequence analysis, recent source term experimental 
(STEP) results of in-reactor experiments on the behavior of volatile 
fission products for conditions representative of risk dominant 
LWR severe accident sequences; effects of thermal convection in 
postulated high pressure accidents in PWRs; and LWR aerosol con- 
tainment experiments (LACE program). 


40522 (NUREG/CP—0072-Vol.3, pp 1-26) Structural 
load combinations. Hwang, H.; Reich, M.; Ellingwood, B.; 

Shinozuka, M. (Brookhaven National Lab., Upton, NY). 
Feb 1986. NTIS, PC A19/MF AOI - GPO. File Number 
1186007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper presents the latest results of the program entitled, 
“Probability Based Load Combinations For Design of Category I 
Structures”. In FY 85, a probability-based reliability analysis 
method has been developed to evaluate safety of shear wall struc- 
tures. The shear walls are analyzed using stick models with beam 
elements and may be subjected to dead load, live load and in-plane 
earthquake. Both shear and flexure limit states are defined analyti- 
cally. The limit state probabilities can be evaluated on the basis of 
these limit states. Utilizing the reliability analysis method mentioned 
above, load combinations for the design of shear wall structures 
have been established. The proposed design criteria are in the load 
and resistance factor design (LRFD) format. In this study, the re- 
sistance factors for shear and flexure and load factors for dead and 
live loads are preassigned, while the load factor for SSE is deter- 
mined for a specified target limit state probability of 1.0 x 10~* or 
1.0 x 1075 during a lifetime of 40 years. 


40523 cage here ate pp Philip» a 
problems for structural computer codes. 
A.J.; Miller, C.A.; Costantino, C.J. (rockente Seal 
Lab., Upton, NY). Feb 1986. NTIS, PC A19/MF AOl1 - 
GPO. File Number T186007438. (CONF-8510173—Vol. 3). 
From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
umerical approaches 


Various n with different degrees of ap- 
proximations have been developed and utilized for the evaluation of 
the structural response of nuclear containments and other Class I 
nuclear structures. These approaches however, inherently rely on 
various degrees of approximations in order to simplify the mathe- 
matical equations associated with the analysis methods. Thus, they 
may not necessarily represent the actual response behavior of the 
structure in question. This is especially true for operating or acci- 
dent conditions that involve seismic and dynamic loads. Under this 
program BNL is investigating the ranges of validity of the analyti- 
cal methods used to predict the behavior of nuclear safety related 
structures under accidental and extreme environmental loadings. 
During FY 85, the investigations were concentrated on special 
problems that can significantly influence the outcome of the soil 
structure interaction evaluation process. Specially, limitations and 
applicability of the standard interaction methods when dealing with 
lift-off, layering and water table effects, were investigated. This 
paper describes the work and the results obtained during FY 85 
from the studies on lift-off, layering and water-table effects in soil- 
structure interaction. 


40524 (NUREG/CP—0072-Vol.3, pp 37-62) Steel con- 
tainment Butler, T.A.; Baker WE. (Los Alamos 
National Lab., . Feb 1986. NTIS, PC A19/MF AO! - 
GPO. File Number 1186007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
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Two aspects of buckling of a free-standing nuclear steel con- 
tainment building were investigated in a combined experimental and 
analytical program. In the first part of the study, the response of a 
scale model of a containment building to dynamic base excitation is 
investigated. A simple harmonic signal was used for preliminary 
studies followed by experiments with scaled earthquake signals as 
the excitation source. The experiments and accompanying analyses 
indicate that the scale model response to earthquake-type excita- 
tions is very complex and that current analytical methods may re- 
quire a dynamic capacity reduction factor to be incorporated. The 
second part of the study quantified the effects of framing at large 
penetrations on the static buckling capacity of scale model contain- 
ments. Results show little effect from the framing for the scale 
models constructed from the polycarbonate, Lexan. However, addi- 
tional studies with a model constructed of the prototypic steel ma- 
terial are suggested. 


40525 (NUREG/CP—0072-Vol.3, pp 63-72) Piping re- 

search overview. Guzy, D. Feb 1986. NTIS, PC A19/MF 

a 3 GPO. File Number TI86007438. (CONF-8510173— 
ol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The paper outlines the research activities of the Mechanical/ 
Structural Engineering Branch of the US NRC's Office of Nuclear 
Regulatory Research dealing with the dynamic load design of 
piping in reactor cooling systems. The four major areas of work 
are: dynamic load capacity and failure modes of piping, pipe damp- 
— Piping response prediction methods, and nozzle design guid- 


eT es te 3, pp 73-82) Pipe damp- 
ing. Ware, A.G. (EG&G Idaho, Inc., Idaho Falls). Feb 
1986. NTIS, PC A19/MF AOl - GPO. File Number 
1186007438. (CONF-85 10173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Studies are being conducted at the Idaho National Engineer- 
ing Laboratory to determine whether an increase in the damping 
values used in seismic structural analyses of nuclear piping systems 
is justified. the allowable damping would allow fewer 
piping supports which could lead to safer, more reliable, and less 
costly piping systems. Test data from available literature were ex- 
amined to determine the important parameters contributing to 
piping system damping, and each was investigated in separate-ef- 
fects tests. From the combined results a world pipe damping data 
bank was established and multiple regression analyses performed to 
assess the relative contributions of the various parameters. The pro- 
gram is being extended to determine damping applicable to higher 
frequency (33 to 100 Hz) fluid-induced loadings. The goals of the 
program are to establish a methodology for predicting piping 
system damping and to recommend revised guidelines for the 
damping values to be included in analyses. 


40527 Sb anene a ae 3, pp 83-98) BNL piping 
research. Bezler, P.; Subudhi, M.; Wang, Y.K.; Shteyngart, 
S. (Brookhaven National Lab., ton, NY). Feb 1986. 
NTIS, PC A19/MF AOiI - GPO. & Number T186007438. 
(CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Brookhaven National Laboratory (BNL) has assisted in the 
development of methods to evaluate the analysis methods used by 
industry to qualify nuclear power piping. Through FY 1985 these 
efforts were conducted under the Mechanical Piping Benchmarks 
project while current and future efforts will be performed under 
the Combination Procedures for Piping project. Under these 

Projects BNL has developed analytical benchmark problems for 
piping systems evaluated using uniform or independent support 
motion response spectrum methods, investigated the adequacy and 
limitations of linear piping analysis methods by comparison to test 
results and evaluated and developed criteria for new and alternate 
methods of analysis. A summary description of the status of these 
efforts is provided. 
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40528 (NUREG/CP—0072-Vol.3, pp 99-116) Pipe rup- 
tures in BWR plants. Holman, G.; Lo, T.; Chou, C.K. 
(Lawrence Livermore National Lab., CA). Feb 1986. NTIS, 
PC A19/MF AOl - GPO. File Number 1186007438. 
(CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The US Nuclear Regulatory Commission is reevaluating cur- 
rent design criteria for light water reactor plants that require postu- 
lation of a double-ended guillotine break (DEGB) in reactor cool- 
ant piping. In support of this reevaluation, the Lawrence Liver- 
more National Laboratory has estimated the probability of occur- 
rence of a DEGB, and has assessed the effect that earthquakes have 
on DEGB. The results of prior LLNL evaluations indicated that 
the probability of DEGB is very low in PWR reactor coolant loop 
piping, suggesting that reactor coolant loop DEGB could be elimi- 
nated as a basis for plant design. This report describes a probabilis- 
tic evaluation of recirculation, main steam, and feedwater piping in 
boiling water reactor plants. As in the earlier PWR evaluations, 
two causes of pipe break are considered: pipe fracture due to the 
growth of cracks at welded joints (direct DEGB) and pipe rupture 
caused by the seismically-induced failure of heavy component sup- 
ports (indirect DEGB). The probability of direct DEGB was esti- 
mated using a probabilistic fracture mechanics model. The probabil- 
ity of indirect DEGB was estimated by convolving seismic hazard 
and heavy component support fragility. Two additional factors not 
applicable to PWR reactor coolant loop piping, intergranular stress 
corrosion cracking and pipe support fragility, were considered in 
the BWR study. The results of this study indicate that the probabil- 
ity of DEGB is very low for all three piping systems, except for 
recirculation piping when IGSCC is a factor in which case IGSCC 
dominates the probability of failure. 


40529 (NUREG/CP—0072-Vol.3, pp 117-126) Valve 
performance testing. Jeanmougin, N M. (Energy Technology 
Engineering Center, Canoga Park, CA). Feb 1986. NTIS, 
PC A19/MF AOl - GPO. File Number T186007438. 
(CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The Valve Performance Test Program addresses current re- 
quirements for testing of pressure isolation valves (PIVs) in water 
reactors. The program is aimed at evaluating the existing leak rate 
limits for PIVs and the Section XI correlation for extrapolating 
leak rates between the test and operating conditions. The use of 
acoustic emission monitoring will be evaluated as an alternative 
method for assessing the sealing capability of these valves. In addi- 
tion, motor operator signature testing will be evaluated as a method 
for assessing gate valve operability. Currently three check valves, 
ranging in size from a nominal four inch diameter to twelve inch 
diameter, are being tested. No significant valve deterioration has re- 
sulted from a program of life cycling the valves. Future efforts will 
focus on loosened internals testing of the check valves and life 
cycle testing of the check valves and life cycle testing of the gate 
valves. 


See 3, pp 127-138) Seismic 
Structures program. 


Category I Bennett, J.G.; Dunwoody, 
W.E.; Farrar, C.R. Gian eines Alamos National Lab., NM). Feb 
1986. NTIS, PC Ai9/MF AOl - GPO. File Number 
1186007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

With the use of different size scale models, the Seismic Cate- 
gory I Structures Program has demonstrated consistent results for 
measured values of stiffness at working loads. Furthermore, the 
values are well below the theoretical stiffnesses calculated from an 
uncracked strength-of-materials approach. The scale model struc- 
tures, which are also models of each other, have demonstrated sca- 
lability between models. The current effort is to demonstrate that 
the use of microconcrete and other modeling effects do not intro- 
duce significant distortions that could drastically change conclu- 
sions regarding proto-type behavior for these very stiff, shear-domi- 
nated structures. Working closely with the technical review group 
for this program, structures have been designed and tests have been 
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planned that will help to resolve issues surrounding the use of mi- 
croconcrete scale models. 


40531 (NUREG/CP—0072-Vol.3, pp 139-158) Compo- 
nent fragilities - data collection, analysis and interpretation. 
Bandyopadhyay, K.K.; Hofmayer, C.H. (Brookhaven Na- 
tional Lab., Upton, NY). Feb 1986. NTIS, PC A19/MF 
a 3) GPO. File Number TI86007438. (CONF-8510173— 
ol.3). 

From 13. water reactor safety research information meeting; 
ama < - MD, USA (22 Oct 1985). 

As part of the component ity research program spon- 
sored by the US Nuclear Regulatory Commission, BNL is involved 
in establishing seismic fragility levels for various nuclear power 
plant equipment with emphasis on electrical equipment, by identify- 
ing, collecting and analyzing existing test data from various 
sources. BNL has reviewed approximately seventy test reports to 
collect fragility or high level test data for switchgears, motor con- 
trol centers and similar electrical cabinets, valve actuators and nu- 
merous electrical and control devices of various manufacturers and 
models. Through a cooperative agreement, BNL has also obtained 
test data from EPRI/ANCO. An analysis of the collected data re- 
veals that fragility levels can best be described by a group of 
curves corresponding to various failure modes. The lower bound 
curve indicates the initiation of malfunctioning or structural 
damage, whereas the upper bound curve corresponds to overall 
failure of the equipment based on known failure modes occurring 
separately or interactively. For some components, the upper and 
lower bound fragility levels are observed to vary appreciably de- 
pending upon the manufacturers and models. An extensive amount 
of additional fragility or high level test data exists. If completely 
collected and properly analyzed, the entire data bank is expected to 
greatly reduce the need for additional testing to establish fragility 
levels for most equipment. — 


40532 (NUREG/CP—0072-Vol.3, pp 159-178) Heiss- 
dampfreaktor phase II vibration tests. Malcher, L.; Stein- 
hilber, H.; Kot, C. (Kernforschungszentrum Karlsruhe, 
West Germany). Feb 1986. NTIS, PC A19/MF AO1 - GPO. 
File Number T1I86007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

In the second phase of the earthquake investigations at the 
Heissdampfreaktor (HDR), FRG, high level shaker tests will be 
performed in June 1986. The purpose of these tests, supported by 
the German and US Governments, is to investigate full scale struc- 
tural response involving significant concrete and soil strains as well 
as strong indirect excitation of vessels, pipes and other mechanical 
equipment. The vibrator, designed by ANCO Engineers, is a coast- 
down shaker, whose two eccentric masses of up to 40 tons, each on 
a common shaft, are brought up to speed in balanced condition. 
Unbalancing will take place after decoupling from the drive system 
and the shaker will then coast down through the buildings reson- 
ances. In designing the shaker, extensive computer simulations of 
the dynamic behavior of the coupled shaker/HDR building system 
as well as safety calculations were carried out to evaluate the load 
carrying capacity of the HDR building. This has resulted in a 
number of new findings which are covered in this report. 


40533 (NUREG/CP—0072-Vol.3, pp 179-202) BWR 
risk assessment. Chuang, T.Y.; Bernreuter, D.L.; Chen, J.C.; 
Cummings, G.E.; Lappa, D.A.; Johnson, J.J.; Wells, J.E. 
(Lawrence Livermore National Lab., CA). Feb 1986. NTIS, 
PC Al19/MF AOl - GPO. File Number 1186007438. 
(CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The simplified seismic risk ology developed in the 
US NRC Seismic Safety Margins Research Programs was demon- 
strated by its application to the Zion nuclear power plant, a pres- 
surized water reactor (PWR). A detailed model of Zion, including 
systems analysis models (initiating events, event trees, and fault 
trees), SSI and structure models, and piping models, was developed 
and used in assessing the seismic risk of the Zion nuclear power 
plant, a PWR. The simplified seismic risk methodology is being ap- 
plied to the LaSalle County Station nuclear power plant, a boiling 
water reactor (BWR), in order to further demonstrate its applicabil- 
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ity, and to provide a basis for comparing the seismic risk from 
PWRs and BWRs. 


40534 (NUREG/CP—0072-Vol.3, 203-234) Progress 
on qualification testing methodology of electric cables. 
Okada, S.; Kusama, Y.; Ito, M.; Yagi, T.; Yoshikawa, M.; 
Yoshida, K.; Tamura, N.; Kawakami, W. (Ja Atomic 
Energy Research Institute, Takasaki). Feb 1986. NTIS, PC 
A19/MF AOl1 - GPO. File Number T186007438. (CONF- 
8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Degradation behavior of mechanical and electrical properties 
of cable materials such as ethylene-propylene rubbers (EPR) and 
chloro-sulfonated polyethylenes(Hypalon) was investigated in vari- 
ous LOCA-simulating environments. The LOCA exposures in com- 
bined environments of radiation and steam/chemical spray were 
performed for four cases: short term (about 1 week) exposures at a 
high dose rate (about 10 kGy/h) up to 1.5 MGy in air-free and air- 
containing steam, and long term (about 3 months) exposures at a 
low dose rate (0.6kGy/h) up to 1.4MGy in air-free and air-contain- 
ing steam. Sequential exposures, ie., irradiations followed by 
steam/chemical spray exposures were also carried out. In the se- 
quential tests, the irradiations were performed under such various 
conditions as at a high dose rate (about 10kGy/h) and a low dose 
rate (about 1kGy/h) at room temperature in air; at an intermediate 
dose rate (SkGy/h) at 70°C in air; at an intermediate dose rate 
(4.2kGy/h) at room temperature in pressurized oxygen (0.5MPa). 
The effects of the steam temperature (120 to 160°CO and the air 
partial pressure (0 to 0.5MPa) in the steam/chemical spray exposure 
after the irradiation were investigated as well. 


40535 ee ae 3, pp 235-250) Equip- 
ment qualification and survivability research at Sandia Na- 
tional Laboratories. Bonzon, L.L. (Sandia National Labs., 
Albuquerque, NM). Feb 1986. NTIS, PC A19/MF AO0l1 - 
GPO. File Number TI86007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Since its inception in 1975, the Qualification Testing Evalua- 
tion (QTE) Program has been concerned with several broad issues 
in safety-related equipment qualification. These concerns encompass 
both aging simulation methods as well as accident simulation meth- 
ods. Much of the effort is concerned with combined environments, 
especially radiation in combination with other environments includ- 
ing oxygen, temperature, mechanical stress, and accident thermody- 
namic environments like pressure/temperature/chemical spray. The 
Electrical Penetrations Assemblies (EPA) Program is specifically 
concerned with the survival (i.e., leak-rate integrity) of such assem- 
blies under severe accident conditions. A brief discussion of several 
current and planned projects illustrate the scope of these NRC- 
sponsored efforts. 


(NUREG/CP—0072-Vol.3, pp 251-276) Fire pro- 
‘ection and hydrogen burn equipment survival research. 
Berry, D.L. (Sandia National Labs., Albuquerque, NM). 
Feb 1986. NTIS, PC A19/MF A0Ol1 - GPO. File Number 
1186007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A discussion is presented of the Fire Protection and Hydro- 
gen Burn Equipment and Survival Research Programs at Sandia 
National Laboratories, with emphasis on the experimental efforts 
completed in FY85 to characterize fires and fire damage and to un- 
derstand equipment response to hydrogen burns. The results of fire 
characterization tests, electrical cabinet fire tests, large-scale enclo- 
sure fire tests, and cable and relay damage threshold tests are de- 
scribed. The results of hydrogen burn simulation tests of cable, so- 
lenoid valves, and pressure transmitters are also described, includ- 
ing testing using both realistic heat flux conditions and heat fluxes 
beyond those anticipated during an actual hydrogen burn. Plans for 
FY86 analysis and testing are summarized. 
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40537 eee 3, pp wth waneinnn Environ- 
mental and ceed qualification of ee at 
the Idaho ee oo Hill, R.C. 
(idaho National Engin Lab., Idaho O Falls) Feb 1986. 
NTIS, PC A19/MF°A\ AO! - PO. File Number 1186007438. 
(CONF-8510173—Vol. 3). 
From 13. water reactor safety research information meeting; 
Cannaee. MD, ee Pg: Oct 1985). 
A description of the Equipment Qualification Program at the 
Idaho National Engineering Laboratory (INEL) is presented. Cur- 
rent projects include research into reactor coolant pump seal be- 
havior under station blackout conditions. The results of this. project 
have shown that failure of elastomeric seals can be anticipated 
when seal cooling is interrupted. Valve research, emphasizing be- 
havior in simulated seismic and accident conditions, is in progress 
with significant testing completed on containment purge and vent 
valves. Experimentally based techniques are described for predict- 
ing, from limited test data, the torque necessary to close butterfly 
valves. Other tasks include research into the adequacy of qualifica- 
tion standards, with respect to the simulation of vibrational envi- 
ronments experienced in actual service. 


40538 (NUREG/CP—0072-Vol.3, pp 293-318) Materi- 
als aspects of BWR plant life extension. Gordon, B.M.; 
Gordon, G.M. (General Electric Co., San Jose, CA). Feb 
1986. NTIS, PC Al19/MF AOl - GPO. File Number 
T186007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Considerable experience with plant equipment performance 
in nuclear power stations has indicated that the principal factors 
limiting the life of BWRs and PWRs are materials related. Specifi- 
cally, for LWRs it is known that these materials issues generally in- 
clude parameters related to stress corrosion cracking, corrosion fa- 
tigue, wear and radiation embrittlement. In the present paper, re- 
search performed to address the intergranular stress corrosion 
cracking (IGSCC) area is described. Specific emphasis is placed on 
Type 304 stainless steel which has suffered IGSCC in piping in the 
heat-affected-zones (HAZs) adjacent to the welds in the BWR pri- 
mary system. Research has developed and qualified a number of 

which address the three necessary conditions for 
IGSCC in BWRs: (1) sensitized microstructure, i.e., chromium de- 
pletion at the grain boundaries during welding; (2) over yield ten- 
sile stress; and (3) oxygenated (200 ppb) high temperature (288°C) 
water. Another potential life-limiting IGSCC phenomenon for cer- 
tain components, irradiation assisted stress corrosion cracking 
ee me eee > © Sine rene see 


40539 (NUREG/CP—0072-Vol.3, pp 319-330) Measure- 
oa of equipment degradation. Toman, G.J. (Arvin/Cal- 
ae ae PA). Feb 1986. NTIS, PC A19/MF AO1 

- tGPO. File Number T186007438. (CONF-8510173—Vol. 3). 
From 13. water reactor safety research information meeting; 


eee SS. USA (22 Oct 1985). 
All equipment deteriorates time due to many stresses 
that act on any piece of equipment whether it is being stored, used, 


ples of techniques that may be used to evaluste indicators of dete- 
rioration and gives an example of evaluation of multiple types of 
data for a complex piece of equipment. 


40540 (NUREG/CP—0072-Vol.3, a 342) Approach 
ese aay we ae of aging. Vesely, 
W.E. (Battelle’s Columbus Labs., OH). Feb 1986. NTIS, PC 
A19/MF AOl - GPO. File Number T186007438. (CONF- 
8510173—Vol.3). 
From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 198 
Arguments are Sale iaet op tate deni cenit nies 
latory and research impacts of aging, the risk impacts of aging need 
to be directly quantified. An approach is presented to quantify the 
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risks of aging using available data and present information. Both the 
relative effects of aging and the absolute time dependent effects are 
evaluated in the approach. The uncertainties associated with the re- 
sults are also evaluated to show the maximum risk impacts of aging 
and to indicate where research can be directed to most effectively 
reduce the uncertainties. 


(NUREG/CP—0072-Vol.3, pp a Identifi- 
catien and evaluation of facilitation techniques for decommis- 
sioning light water power reactors. LaGuardia, T.S. (TLG 
Engineering, Inc., Brookfield, CT). Feb 1986. NTIS, PC 
A19/MF A011 - GPO. File Number TI86007438. (CONF- 
8510173—Vol.3). 

From 13. water reactor safety research information meeting; 
a MD, USA (22 Oct 1985). 

This paper ‘describes a study sponsored by the US Nuclear 

—— Commission to identify practical techniques to facilitate 

of nuclear power generating facilities. The ob- 
por of these facilitation techniques are to reduce public/occu- 
pational exposure and/or reduce volumes of radioactive waste gen- 
erated during the decommissioning process. The paper presents the 
possible facilitation techniques identified during the study and dis- 
cusses the corresponding facilitation of the decommissioning proc- 
ess. Techniques are categorized by their applicability of being im- 
plemented during the three stages of power reactor life: design/ 
construction, operation, or decommissioning. Detailed cost-benefit 
analyses were performed for each technique to determine the an- 
ticipated exposure and/or radioactive waste reduction; the estimat- 
ed cost for implementing each technique was then calculated. Final- 
ly, these techniques were ranked by their effectiveness to facilitate 
the decommissioning process. This study is a portion of the NRC's 
evaluation of decommissioning policy and supports the modification 
of regulations pertaining to the decommissioning process. 


40542 (NUREG/CP—0072-Vol.3, pp 367-380) —~ 
of decontamination on solidification and waste 
ciulo, P.L.; Adams, J.W. (Brookhaven National Lab. 
Upton, ton, NY). Feb 1986. NTIS, PC A19/MF AOi - GPO. 
File Number T1I86007438. (CONF-8510173—Vol.3). 
From 13. water reactor safety research information meeting; 


MD, SS ee 
bar ational Laboratory has carried out a laborato- 


yearn aan eae ee ne. 
cal decontamination reagents. The data presented indicate that wet- 
air oxidation can effectively degrade organic complexing agents 
typically used in chemical decontaminations. Although less than 
90% of the available organic carbon was oxidized, more than 95% 
of the organic reagent was degraded. Additionally, test results are 
discussed which demonstrate that the decontamination reagent, NS- 
1, can be solidified in cement. The waste forms prepared had no 
visible deterioration after 90 days immersion in water. 


40543 (NUREG/CP—0072-Vol.3, pp 381-384) Evalua- 
tion of nuclear facility decommissioning program - 
status. Miller, R.L. (UNC Nuclear Industries, Richland, 
WA). Feb 1986. NTIS, PC A19/MF AOl - GPO. File 
Number T186007438. (CONF-8510173—Vol.3). 

From 13. water reactor safety research information meeting; 

MD, USA (22 Oct 1985). 
The Evaluation of Nuclear Facility 


40544 (NUREG/CP—0072-Vo1.3, 385-408) LWR 
during long-term : 


spent fuel rod behavior fuel storage con- 
ditions. Olsen, C.S. National ao Lab., 
Idaho Falls). Feb 1 NTIS, PC Al9, AOl - GPO. 
File Number T186007438. (CONF-8510173—Vol.3). 
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From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A testing program was conducted to investigate the long- 
term stability of commercial pressurized water reactor (PWR) and 
boiling water reactor (BWR) spent fuel rods under a variety of pos- 
sible dry storage conditions. The objective of this project was to 
provide the Nuclear Regulatory Commission (NRC) with an exper- 
imental basis to evaluate the results of short-term, high-temperature 
tests and to establish a licensing position for long-term, low-temper- 
ature (< 230°C) spent fuel rod dry storage. A total of nine fuel 
rods (five BWR and four PWR) were nondestructively examined 
after interim heating periods, and seven of these fuel rods were de- 
structively examined to determine the degradation of the fuel rods 
during the long-term, low-temperature dry fuel storage. The results 
of the nondestructive examinations of all nine fuel rods and the 
nondestructive examination of all nine fuel rods and the destructive 
examination of one fuel rod were reported previously. This paper 
presents detailed results of the destructive examinations of six of the 
remaining fuel rods, with brief results from the examinations of all 
the test fuel rods as they pertain to fuel rod behavior during dry 
spent fuel storage conditions. The results from this program show 
that U2Os, with its significant volume expansion, can still form at 
temperatures below 250°C and result in fuel rod rupture. 


40545 ee oe 3, pp 409-434) Lessons 
learned from a NUREG-0737 review of high-range effluent 
monitors and samplers. Hull, A.P.; White, J.R. (Brookhaven 
National Lab., Upton, NY). Feb ‘1986. NTIS, PC A19/MF 
Sr 3 GPO. File Number T186007438. (CONF-8510173— 
Vol.3). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, = (22 Oct 1985). 

Shortly after the onset of the accident on 3/28/79 at Unit 2 
of the Three. Ag Island Nuclear Power Station, the upper range 
capabilities of its real-time monitors for gaseous, radioiodine and 
particulate effluents to the atmosphere were exceeded. Subsequent- 
ly, the NRC required extended range gaseous effluent monitors and 
an es capability for the obtaining of frequent samples of ra- 
dioiodines and particulates at the concentrations that would be an- 

in effluent streams under accident conditions (NUREG- 
0578, NUREC-0660, NUREG-0737, Items II.F.1-1 + ILF.1-2). In 
1983 an on-site post-implementation review of their installation and 
Operation was initiated by the NRC Region I. The results from 
nineteen such reviews indicate that the licensees have adopted a va- 
Se ee ee 
the installation of completely new commercial modules to impro- 
vised additions to existing monitors and samplers. Some advantages 
and drawbacks of these various approaches are summarized. 


40546 (NUREG/CP—0072-Vol.4, pp 315-330) Results 
of SCTF reflood tests. Iwamura, T.; Sobajima, M.; Adachi, 
H.; Ohnuk:?, A.; Okubo, T.; Abe, Y.; Murao, Y. (Ja 
Atomic Ener Research Institute, Ibaraki). Feb 1986. 
NTIS, PC /MF A01 - GPO. File Number T186007696. 
(CONF-8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Two-dimensional effects on the core cooling behavior during 
the reflood phase of a PWR-LOCA were experimentally studied by 
using the Slab Core Test Facility (SCTF). Heat transfer was en- 
hanced for the high power bundles and degraded for the peripheral 
low power bundles due to the effect of radial power distribution. In 
addition the quench propagation in the bundles corresponding to 
the peripheral bundles of a PWR core was suppressed by the non- 
uniform water accumulation in the upper plenum. It was found that 
the radial temperature distribution which was induced by the radial 
power distribution was the dominant factor of the two-dimensional 
thermal-hydraulic behavior in the core. 


40547 (NUREG/CP—0072-Vol.4, pp 331-350) Status of 
the German UPTF program. Hofmann, K.R. (Gesellschaft 
fuer Reaktorsicherheit, West Germany). Feb 1986. NTIS, 
PC A20/MF AOl - GPO. File Number 1186007696. 
(CONF-8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The objective of the 2D/3D project, performed within inter- 
national cooperation between Japan, USA and the Federal Repub- 
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lic of Germany is the experimental and analytical investigation of 
the multidimensional flow behavior in the primary cooling system 
of a PWR during a loss of coolant accident (LOCA). The effective- 
ness of emergency core cooling systems will be studied considering 
multidimensional flow effects in the reactor core, in the upper 
plenum and in the downcomer during the end of blowdowa, refill 
and reflood phases of the LOCA. Experimental data of the large 
scale test facility CCTF (Cylindrical Core Test Facility) and SCTF 
(Slab Core Test Facility) in Japan and UPTF (Upper Plenum Test 
Facility) in Germany are being used to assess the TRAC computer 
code developed by the US NRC. The overall aim of the project is 
to provide computer code capability for best estimate LOCA analy- 
ses and to quantify the existing margins in safety analyses. The 
UPTF, the German contribution to the 2D/3D project, will pro- 
vide experimental 1 : 1 scale data of the flow behavior in the upper 
plenum in the loops and in the downcomer. The core behavior is 
simulated by controlled steam and water injection. The construc- 
tion of the facility has been completed in June 1985. Following up 
the current commissioning program, 30 experiments will be per- 
formed starting in April 1986. 


40548 (NUREG/CP—0072-Vol.4, pp 351-370) TRAC 
analyses for CCTF and SCTF tests and UPTF design/ design/oper- 
ation. Spore, J.W.; Cappiello, M.W.,; gm P.J.; Gilbert, 
J.S.; Martinez, V.; "Stumpf, H.J. (Los Alamos National Lab., 
NM). Feb 1986. NTIS, PC A20/MF AOl - GPO. File 
Number T186007696. (CONF-8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The analytical support in 1985 for Cylindrical Core Test Fa- 
cility (CCTF), Slab Core Test Facility (SCTF), and Upper Plenum 
Test Facility (UPTF) tests involves the post-test analysis of 16 tests 
that have already been run in the CCTF and SCTF and the pretest 
analysis of 3 tests to be performed in the UPTF. Post-test analysis 
is used to provide insight into the detailed thermal-hydraulic phe- 
nomena occurring during the refill and reflood tests performed in 
CCTF and SCTF. Pretest analysis is used to ensure that the test 
facility is operated in a manner consistent with the expected behav- 
ior of an operating full-scale plant during an accident. To obtain ex- 
pected behavior of a plant during an accident, two plant loss-of- 
coolant-accident (LOCA) calculations were performed: a 200% 
cold-leg-break LOCA calculation for a 2772 MW/sub t/ Babcock 
and Wilcox plant and a 200% cold-leg-break LOCA calculation for 
a 3315 MW/sub t/ Westinghouse plant. Detailed results are pre- 
sented for several CCTF UPI tests and the Westinghouse plant 
analysis. 


40549 Te pp 371-392) Heat 
transfer, carryover and fall back in nuclear steam 
during transients. Liao, L.Y.; Parlos, A.; Griffith, P. (MIT, 
Cambridge). Feb 1986. NTIS, PC 'A20/MF AOl - GPO. 
File Number T186007696. (CONF-8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The analysis of steam line breaks, feed line breaks and steam 
line breaks with tube rupture accidents all involve calculating the 
heat transfer, carryover and fall back on the secondary side of the 


gimes are selected. SIT-SG has been used to predict the carryover, 
fall back and heat transfer for the MIT steam generator blowdown 
i are encouraging. It is found that the meas- 
wch higher than the calculated mixture level 

aes ae cena 

find two mixture levels, one in the bottom of the steam generator 
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and one above the top tube support plate, provided that flooding 
occurs at all. 


eee ae 4, pp eee Steam 
separator module description. Paik, C.Y.; Griffith, P. (MIT, 
Cambridge). Feb 1986. NTIS, PC ‘A20/MF AOl - GPO. 
File Number T186007696. (CONF-85 10173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This is a progress on the MIT program on separator 
modeling. Though both high vapor and liquid flow rates or high 
water levels can cause a separator to fail, the most important factor 
is high water level: Appreciable carryover from the separator sec- 
tion of a system generator occurs when the drain lines from the 
three stages of separation (the centrifugal, gravity and secondary) 
are unable to carry off the liquid flow. A module showing the 
needed inputs and the outputs from the proposed separator model is 
shown. 


40551 (NUREG/CP—0072-Vol.4, pp 397-417) Critical 
flow through a small break on a large pipe with stratified 
flow. Schrock, V.E.; Revankar, S.T.; Mannheimer, R.; 
Wang, C.H.; Jia, D. * Univ. of California, Berkeley). Feb 
1986. NTIS, PC A20/MF AOl - GPO. File Number 
186007696. (CONF- 8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The analysis of small break loss of coolant accidents is an es- 
shila ahda st ake aaah siaeine athe continent. In these analy- 
ses the discharge of primary coolant must be calculated accurately 
in order to track the primary coolant inventory. In the case of a 
small break situated on a large horizontal pipe carrying stratified 
two-phase flow, the effective stagnation state driving the critical 
discharge depends upon the proximity of the interface in the up- 
stream region to the entrance of the break channel. Vapor pull 
through and liquid entrainment will determine the inlet quality and 
hence have a major effect upon the critical flow out the break. This 

paper reports the results of an experimental investigation of steam- 
ae discharge from upstream region through small di- 
ameter break channels oriented at the bottom, top and side of the 
main channel. The results for incipient vapor pull through and the 
onset of entrainment are correlated in terms of Froude number for 
the break flow. Some difference between air-water and steam-water 
was observed and it is suggested that surface tension differences 
may be the cause. 


40552 (NUREG/CP—0072-Vol.4, pp 417-430) Critical 
flow through IGSCC in pipes. Schrock, V.E.; Revankar, 
S.T.; Lee, S.Y. (Lawrence Berkeley Lab., CA). Feb 1986. 
NTIS, PC A20/MF A0O1 - GPO. File Number T186007696. 
(CONF-8510173—Vol.4). 

From 13. water reactor ae research information meeting; 
Gaithersburg, MD, USA (22 Oct 198 

The presence of intergran stress corrosion cracks 
(IGSCC) in thermal stressed zones in stainless steel piping and asso- 
ciated components is of much concern in reactor safety. The pre- 
diction of leak rates through the cracks is important in assessing the 
plant reliability. An analytical model has been developed to predict 
flow rates of initially subcooled or saturated water through these 
cracks. The model assumes the flow in the crack to be homogene- 
ous and in thermal equilibrium. The crack geometry was idealized 
as a convergent straight slit of constant gap thickness. The fluid is 
assumed to enter the crack without separation. The one dimensional 
model accounts for the changing cross sectional area in the flow 
direction. The effects of wall friction, expansions/contractions and 
tortuosity of the actual flow path are lumped into an equivalent 
friction. The numerical scheme developed for the model solution 
has been programmed into a Fortran computer code called 
SOURCE. A companion subroutine STEAM provides the saturat- 
ed fluid properties. SOURCE has been assessed against the experi- 
mental data obtained in the Battelle Columbus Laboratories (BCL) 
study using actual crack specimens. From a parametric study of 
those results using SOURCE, a procedure for estimating the equiv- 
alent friction factor was identified and a subcooling correlation 
factor developed to modify SOURCE predictions. SOURCE with 
the subcooling correction is recommended for use in estimating the 
leak rate through IGSCC cracks. 
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40553 (NUREG/CP—0072-Vol.4, pp 431-442) Final 
report on thermal mixing for Pressurized Thermal Shock 
(PTS) analyses. Theofanous, T.G. (Purdue Univ., West La- 
fayette, IN). Feb 1986. NTIS, PC A20/MF AOl - GPO. 
File Number T1I86007696. (CONF-8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This presentation brings together recent results of Pressur- 
ized Thermal Shock (PTS) thermal mixing in work for the purpose 
of providing the evidence necessary to consider this problem . 
closed. From a detailed consideration of the multitude of PTS sce- 
narios and the quantitative, system-wide, thermal-hydraulic re- 
sponse of representative sets of such scenarios a rather effective fo- 
cusing of the thermal-mixing aspects of the problem has emerged: 
1) all-loop natural circulation; 2) asymmetric loop operation; and 3) 
complete and persistent stagnation. 


40554 (NUREG/CP—0072-Vol.4, pp 443-462) Steam 
explosions: energy conversion efficiencies of steam explosions 
from two major accidents in the pulp and paper industry. 
Grace, T.M.; Robinson, R.R.; Hopenfeld, J. (Institute of 
Paper Chemistry, Appleton, WI). Feb 1986. NTIS, PC 
A20/MF A0Oi - GPO. File Number T186007696. (CONF- 
8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The question of how to scale data on steam explosions from 
laboratory tests has been raised in the course of several risk assess- 
ment studies of severe nuclear reactor accidents. Information on 
damage to kraft paper pulp mill recovery boilers may provide some 
answers in this regard because the scale of structures involved and 
the volumes of water and smelt (fuel) are roughly on the same 
order as those encountered in nuclear reactors. The objective of 
this study was to determine the overall energy conversion efficien- 
cy (thermal to mechanical) of steam explosions by analysis of smelt- 
water explosions that have occurred in kraft paper pulp mill recov- 
ery boilers. Analyses were carried out for two major accidents, one 
in each of the two types of recovery boilers currently in use. The 
energy conversion efficiency was calculated as the ratio of the de- 
formation energy in the furnace structure to the energy content of 
the molten smelt in the unit. The mechanical deformation energy 
was determined by developing models of the furnace structure and 
calculating the deformation energy consistent with the observed 
damage. Estimates were made of the amount of smelt present 
within the unit, smelt temperature, and the amount of water which 
entered the unit. 


(NUREG/CP—0072-Vol.4, pp 1-30) FIST analy- 
sis. da. Sutherland, W.A. (General Electric Co.). Feb 1986. 
NTIS, PC A20/MF AO1 - GPO. File Number T186007696. 
(CONF-8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The Full Integral Simulation Test (FIST) Program is a three 
pronged approach to the development of best-estimate analysis ca- 
pability for BWR systems. An experimental program in the FIST 
single bundle BWR system simulator facility extends the LOCA 
data base and adds operational transients data. An analytical 
method development program with the BWR-TRAC computer 
code extends the modeling of BWR specific components and major 
interfacing systems, and improves numerical techniques to reduce 
computer running time. A method qualification program tests 
TRAC-B against experiments run in the FIST facility and extends 
the results to reactor system applications. With the completion and 
integration of these three activities, the best-estimate analysis capa- 
bility objective has been achieved. 


40556 Ors ales cae ae pp e eer 
of Maryland test facility results. Wang, Z.; Popp. 
Marzo, M.; Lin, W.K.; Sallet, D.W.; ud, M:; aie, 
C.J.; Munno, F.J.; Hsu, Y.Y. (Univ. " of oaeer ary "College 
Park). Feb 1986. NTIS, PC A20/MF AOl - GPO. File 
Number T186007696. (CONF-8510173—Vol.4). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
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The University of Maryland, College Park 2 x 4 Loop con- 
struction was completed in 1985. The test facility is a 1/500-scale 
by volume by the B & W power plant (lowered loop), with scaled 
pressure vessel, OTSG-type steam generators (2), pressurizer. The 
pressure vessel is provided with annulus downcomer and flapper- 
type vent valves. The power is provided by 15 electrical heater 
rods. Since late spring, many tests were performed. But in this 
report, main emphases were placed at natural circulation tests and 
SB LOCA depressurization tests. Also reported were tests results 
for heat loss and for hydraulic characterization, as well as modeling 
of Reactor Vessel Vent Valves. The main point to be conveyed is 
that for the depressurization phase low pressure test can be scaled 
to high pressure condition through pressure ratio p/po as function 
of coolant inventory ratio. 


40557 Se 4, fe a Mist facil- 
ity status. Carter, H.R. (Babcoc ‘i 
OH). Feb 1986. NTIS, OO u A20/ MF AO! - Gro. File 
Number T186007696. 

In Thirteenth water reactor safety research information 


anny proceedings. Volume 4. 

Multiloop Integral System Test (MIST) is part of a mul- 
tiphase, four-year program that started in 1983 to address small 
break loss-of-coolant accidents (SBLOCAs) specific to Babcock & 
Wilcox-designed plants. MIST is sponsored by the Nuclear Regula- 
tory Commission, Babcock & Wilcox (B & W) Owners Group, 
Electric Power Research Institute, and B & W. The unique features 
of the B & W design, specifically the hot-leg U-bends and steam 
generators, prevented the use of existing integral system data or ex- 
isting integral system facilities to address the thermal/hydraulic 
SBLOCA questions. MIST and two other supporting facilities were 
specifically designed and constructed for this program, and an exist- 
ing facility, the Once-Through Integral System (OTIS), was also 
used. Data from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as RELAP-5 and 
TRAC, for predicting abnormal plant transients. The status of 
MIST scaling and design, instrumentation, and testing is described 
in this paper. 


'/CP—0072-Vol.4, pp 101-106) High- 

lights of the OECD LOFT program. Birchley, J.; 

North, P. (EG & G Idaho, Inc., Idaho Falls). Feb 1986. 

NTIS, PC A20/MF AO1 - GPO. File Number T186007696. 

_in Thirteenth water reactor safety research information 
proceedings. Volume 4. 

A group of countries, each of which is a member of the Or- 
ganization for Economic Cooperation and Development (OECD), 
formed and sponsored the OECD LOFT Project under the auspic- 
es of the OECD Nuclear Energy Agency. The purpose of the 
project was to undertake research intended to improve the under- 
standing and predictability of transient behavior and to enhance the 
reliability, availability, economics and safety of pressurized water 
reactors. The specific objectives of the OECD LOFT experiment 
program were formulated to meet the needs of the participating 
countries. The resultant experiment program was defined on the 
basis of consensus among the participants and comprised a total of 
six thermal-hydraulic experiments and two fission product release 
and transport experiments. The Loss of Fluid Test (LOFT) facility, 
incorporated the major functional components of a commercial 
PWR operating conditions and a wide range of off-normal and ac- 
cident conditions, and was unique in providing nuclear heat genera- 
tion within an integral test facility. The objectives and conduct of 
the six thermal hydraulic experiments addressed a number of issues 
of current concern to the various member nations. The issues and 
major findings of the thermal-hydraulic experiments are summa- 
rized. 


(NUREG/CP—0072-Vol.4, pp 111-130) Semis- 
cale secondary transient investigations: results from semiscale 
MOD.-2C feedwater and steam line break tests. Boucher, T.J. 


(Idaho National Lab., Idaho Falls). Feb 1986. 
NTIS, veer AOl - GPO. File Number T186007696. 
In Thirteenth water reactor safety research information 

Volume 4. 
eo a 
a pressurized water reactor (Semiscale MOD-2C) to investigate the 
system response to steam generator main steam line and bottom 
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main feedwater line breaks. The two main steam line break tests 
simulated double-ended offset shears upstream and downstream of 
the flow restrictor. The three bottom main feedwater line break 
tests simulated 100% (percentage of feedwater distribution box 
outlet flow area), 50%, and 14.3% breaks downstream of the check 
valve. From the experimental results, the characteristic system re- 
sponses for these secondary transients have been examined. Experi- 
mental results are compared to Final Safety Analysis Report code 
calculation assumptions regarding separator performance during 
steam line breaks and primary- heat transfer degrada- 
tion with loss of mass during feedwater line breaks. Finally, the re- 
sults are discussed with respect to current safety concerns regard- 
ing pressurized thermal shock and primary overpressurization phe- 
nomena. 


40560 (NUREG/CP—0072-Vol.4, pp 131- sags — 
cale liquid hold-up in a comparison of 
from small break LOCA tests in the Semiscale 
MOD-2A and MOD-2C facilities, Loomis, G.G. (Idaho Na- 
tional Engineering Lab., Idaho Falls). Feb 1986. NTIS, PC 
A20/MF A0O1 - GPO. File Number T186007696. 

In Thirteenth water reactor safety research information 

proceedings. Volume 4. 
esults are compared from small break loss-of-coolant acci- 

dent (SBLOCA) experiments performed in two different versions of 
the Semiscale facility. These experiments were designed to investi- 
gate the effect of downcomer to upperhead core bypass flow on 
transient severity. The first set of experiments, S-UT-6 and S-UT-8 
with 4% and 1.1% bypass flows respectively, were performed in 
the Mod-2A facility. The second set of experiments, S-LH-1 and S- 
LH-2 with 0.9% and 3% bypass flows, were performed in the 
Mod-2C facility. The effect of the net head of fluid in the steam 
generator primary tubes (liquid hold-up) on the transient severity is 
examined as well as the general mechanism of core level depres- 
sion. Both Semiscale Mods are volume-scaled representatives of a 
four-loop pressurized water reactor (PWR), which simulates most 
of the major features of a PWR. All iments were performed at 
high temperature and pressure (595 K hot leg fluid temperature; 
15.6 MPa pressure). 


40561 (NUREG/CP—0072-Vol.4, pp 157-172) Results 
of the ROSA-IV LSTF small-break LOCA 
Tasaka, K.; Kawaji, M.; Osakabe, M.; Koizumi, Y. (Japan 
Atomic Energy Research Institute, " Tbaraki). Feb 1986. 
NTIS, PC /MF AO1 - GPO. File Number T186007696. 
sail Thirteenth water reactor safety research information 
proceedings. Volume 4. 
test results are reported on three small-break LOCA ex- 
periments recently conducted at the Large Scale Test Facility 
(LSTF) of the ROSA-IV program. In all of these tests, a break was 
located horizontally at the side of the cold leg piping (207 mm in 
diameter). The break sizes tested were equal to 10.0 %, 5.0 % and 
2.5 % of the scaled (1/48) flow area of the reference PWR’s cold 
leg. In both the 10 % and 5 % break tests, HPIS was activated 
early in the transient and the rest of ECCS operated satisfactorily 
to prevent the major uncovery of the core. However, partial and 
temporary core dryout was observed early in the 5 % break test, 
because of the core liquid level depression due to liquid holdup in 
the SG U-tubes. In the 2.5 % break test, major core uncovery oc- 
curred due to boiloff, because of the assumption that HPIS remains 
inoperative for 1200 s after break. 


40562 (NUREG/CP—0072-V0ol.4, eedoee Pious Boe. PKL re- 
flood tests including end-of-blowdown. R.M.; Brand, 
B.; Watzinger, H. (Kraftwerk Union AG, Erlangen, West 
Germany). Feb 1986. NTIS, PC A20/MF A01 - GPO. File 
Number T186007696. 

In Thirteenth water reactor safety research information 


ee, 
order to simulate the latter stage of large break LOCA 


(Loss of Coolant Accident) more realistically it is necessary to 
relax some of the conservative assumptions applied up till now. 
More representative boundary conditions are achieved by preced- 
ing refill/reflood with End-of-Blowdown (EOB). The appropriate 
tests were carried out in the PKL (Primaerkreislaufe) test facility. 
The results, confirming TRAC (Transient Reactor Analysis Code) 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


calculations show that the EOB phase has an influence on the 
course of a large break LOCA. Residual water as well as the accu- 
mulator-injected water effect good core cooling, lead to early 
rewetting and energy transport out of the core thus speeding up 
core reflooding. Temperature increase in the refill and reflood 
phases was limited to 40 K. Quench rates and time of complete 
core reflood depended on the amount of injected water. Good 
agreement was found between counterpart PKL and CCTF tests. 
All tests show the large safety margins of current PWR designs. 


40563 (NUREG/CP—0072-Vol.4, pp 197-236) Integral 
systems 7 a program facility a and integration. 
Larson, T.K. (Idaho National Engin Lab., Idaho 
Falls). Feb 1986. NTIS, PC ‘A20/MF A - GPO. File 

In Thirteenth water reactor safety research information 


Number T186007696. 
ee er otearal§ Volume 4. saan ; 
In Systems Test (IST) Program was initiated in 
1982 by government and industry to help provide information 
needed to help resolve issues raised by the accident at the Three 
Mile Island nuclear power station. Three different integral test fa- 
cilities, each of which is scaled to a Babcock & Wilcox (B & W) 
design nuclear steam supply system, will ultimately be contributing 
data to meet the objectives of the program. Each of the facilities 
was designed using different scaling methodology and has different 
operating capabilities such as maximum operating pressure and core 
power. The overall scaling of each facility is examined in this 
report and local scaling analyses are conducted to demonstrate po- 
tential similarities and dissimilarities in facility response relative to 
expected plant responses. It is shown how local thermal-hydraulic 
phenomena in each facility can be compared to each other or to 
expected plant behavior through the scaling relationships. Finally, 
it is shown how the global response of each facility can be related 
for a specific small break loss of coolant transient through the con- 
cept of an equilibrium plot. Potential complications that may arise 
as a consequence of the facility scaling or facility limitations are 
enumerated. This work was performed under the joint auspices of 
the Electric Power Research Institute and the U.S. Nuclear Regu- 
latory Commission. 


(NUREG/CP—0072-Vol.4. coms 237-288) Continu- 
capability-scaling 


oe integral a ane approach and pre- 
liminary results. Condie, K.G.; Davis, CB. Larson, T.K.; 
Martinell, J.S.; McCreery, G. E. (Idaho National Engineer- 
— Idaho Falls). Feb 1986. NTIS, PC A20/MF AOI - 
File Number T186007696. 
In Thirteenth water reactor safety research information 


ome US Noscas hie Commission (NRC) in assessing 


their future research needs for both separate effects and integral ex- 
periments has requested EG & G Idaho, Inc. to conduct a review 
to identify and technically evaluate potential concepts that will 
maintain future capability to conduct integral thermal-hydraulic fa- 
cility experiments of interest to reactor safety. In the following 
paper, reactor transients and thermal-hydraulic phenomena of im- 
portance (based on probabilistic risk assessment and the Internation- 
al Code Assessment Program) to reactor safety are examined and 
identified. Transients identified included decrease in reactor coolant 
inventory (large and small break loss-of-coolant transient), increase 
in heat removal (steam line breaks), decrease in heat removal (loss- 
of-heat-sink), and reactivity transients (anticipated transients with- 
out scram). Commonly used established methodologies for the scal- 
ing and design of small integral thermal-hydraulic testing facilities 
are identified and examined to ascertain advantages and disadvan- 
tages of each method and to identify potential concepts for scaling 
evaluations. Analysis is conducted to examine the scaling of various 
phenomena in each of the selected concepts. 


40565 (NUREG/CP—0072-Vol.5, 1-20) Methodolo- 
ap tor-code accuracy quantification, Kaxety k, L.N.; Byers, 
R.K.; Elrick, M.G.; Buxton, L.D. (Sandia National — 
Albuquerque, NM). Feb 1986. NTIS, PC A20/MF AI 
GPO. File Number T186007697. (CONF.8510173--Vol >. 
Contract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
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Code assessment is performed to evaluate the accuracy of 
codes over their range of applicability. Conclusions on thermal/hy- 
draulic code accuracy drawn from previous studies have been 
mostly phenomenological and/or qualitative; however, there is an 
increasing need to formulate more quantitative conclusions. Single- 
valued key parameters (e.g., PCT) as used in the past are necessary 
but not sufficient measures of a code’s accuracy throughout an acci- 
dent or transient. The purpose of this study is to develop a 
common method of quantifying code accuracy for continuously- 
varying parameters (e.g., primary system pressure, break flows) 
over the course of a transient. Using such a common method to 
quantify the differences between the data and code predictions will 
allow combining results from a number of independent assessors, 
will provide broad-based information on code accuracy for applica- 
tions to regulatory needs and will help define further code develop- 
ment needs. 


40566 (NUREG/CP—0072-Vol.5, pp 21-40) Develop- 
ment and application of methods to to characterize code uncer- 
tainty. Wilson, G.E.; Burtt, J.D.; Case, G.S.; Einerson, J.J.; 
Hanson, R.G. (EG & G Idaho, Inc., Idaho Falls). Feb 1986. 
NTIS, PC A20/MF A0O1 - GPO. File Number 'TI86007697. 
(CONF-8510173—Vol.5). Contract AC07-76I1D01570. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The US Nuclear Regulatory Commission sponsors both 
international and domestic studies to assess its safety analysis codes. 
The Commission staff intends to use the results of these studies to 
quantify the uncertainty of the codes with a statistically based anal- 
ysis method. Development of the methodology is underway. The 
Idaho National Engineering Laboratory contributions to the early 
development effort, and testing of two candidate methods are the 
subjects of this paper. 


40567 (NUREG/CP—0072-Vol1.5, PP 41- ng Improve- 
ments of BWR LOCA/ECCS analysis in J K.; 
Kasai, S. (Tokyo Electric Power Co., Inc., Japan Feb 
1986. NTIS, PC A20/MF AOl - GPO. File Number 
1186007697. (CONF-85 10173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The paper contains a summary of Japanese BWR utilities 
and vendors’ joint studies on loss of coolant/ECCS phenomena in- 
cluding separate effects and integral system testing. The develop- 
ment, improvement, qualification, and advantages of use of the 
SAFER-03 computer code is discussed. The SAFER-03 code is 
being reviewed by the Japanese regulatory body for licensing. 


40568 (NUREG/CP—0072-Vol.5, pp 55-76) New Japa- 
nese correlations on core cooling and CCFL characteristics 
during BWR LOCA. Nagasaka, H. (Toshiba Corp., Japan). 
Feb 1986. NTIS, PC A20/MF A0Ol - GPO. File Num 
1186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
to, USA (22 Oct 1985). 

02 is to calculate long term reactor vessel inventory 
and peak cladding temperature for BWR LOCA. SAFERO2 has 
been already approved by USNRC as a licensing code applicable to 
the jet-pump BWR plants, BWR 3, 4, 5 and 6. Revised version of 
SAFERO2, SAFERO3, has been developed under the cooperative 
research among Toshiba, Hitachi and General Electric to be able to 
analyze the non jet-pump BWR plants, such as BWR 2 and ad- 
vanced BWR. In this revised SAFERO3, new Japanese experimen- 
tal results on core cooling and CCFL characteristics have been uti- 
lized. Concerning core cooling characteristics, mist cooling model 
and new spray heat transfer coefficients have been incorporated. 
New CCFL correlations at top and bottom of bypass region have 
been also applied for SAFERO3. This paper summarizes these new 
Japanese test results. 


40569 (NUREG/CP—0072-Vol.5, pp 77-100) Applica- 
tion of TBL results to BWR plants. Naitoh, M.; Murase, M.; 
Suzuki, H.; Findlay, J.A.; Shum, F.D. (Energy Research 
Lab., Hitachi Ltd., Ibaraki, Japan). Feb 1986 NTIS, PC 
A20/MF AOl - GPO. File Number T186007697. (CONF- 
8510173—Vol.5). 





5541 / ERA-11/18 


From 13. water reactor safety research information meeting; 
Giteaione. MD, USA (22 Oct 1985). 
el channel models for large break loss-of-coolant acci- 
dents (LOCAs) have been developed, based on experimental results 
of countercurrent gas-liquid flow in parallel vertical channels simu- 
lating a BWR core. The models were composed of flow distribu- 
tion and flow pattern transition models, which calculated the steam 
flow rates from the lower plenum into each region of the core and 
the numbers of countercurrent flow and cocurrent up-flow bundles, 
respectively. These models were applied to the transient analysis 
program, SAFER, and verified by a TBL (Two Bundle Loop) 
large break test analysis. 


40570 (NUREG/CP—0072-Vol.5, Md 101-112) SAFER 
oe by TBL test —— Miura, S.; Moriya, K.; 
, 1. (Hitachi Ltd., Ibaraki-ken, Japan). Feb 1986. 
S, PC A20/MF AOI - "GPO. File Number 'TI86007697. 
(CONF-8510173—Vol.5). 
From 13. water reactor safety research information meeting; 
Cone MD, USA (22 Oct 1985). 

A long term transient analysis program for boiling water re- 
actor (BWR) loss-of-coolant accidents (LOCA), SAFER, has been 
developed under the cooperative efforts of Hitachi, Toshiba and 
General Electric. SAFER is a one-dimensional thermal-hydraulic 
program, incorporating realistic models of thermal hydraulic phe- 
nomena observed in large scale BWR LOCA simulation experi- 
ments. SAFER has been verified by TBL (Two Bundle Loop) test 
analysis with the effects of break location, break size, emergency 
core cooling system (ECCS) failure mode and bundle power. The 
comparisons of SAFER results with those experimental data 
showed good agreements for controlling phenomena and system re- 
sponses under the BWR-LOCA conditions. 


40571 (NUREG/CP—0072-Vol.5, pp 
SAFERO03 qualification against ROSA-III 

break spectrum tests. Itoya, S.; Otonari, J.; Tasaka, K. 
(NAIG Nuclear Research Lab., Kawasaki, Japan). Feb 


113-122) 


1986. NTIS, PC A20/MF AOl - GPO. File Number 
1186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
—— MD, USA & Oct 1985). 

Analyses of the Ri SA-III recirculation line break spectrum 
tests were performed by using the SAFERO3 computer code to 
verify the predictive capability of the code for a BWR LOCA. The 
SAFERO3 computer code is the revised version of SAFERO2 and 
has more realistic models for BWR LOCA phenomena. From these 
analyses and the comparisons with test data, key parameters which 
are important to predict major behavior during BWR large and 
small LOCA transients have been clarified and the SAFERO3 code 
has been assessed against recirculation line break test data obtained 
from ROSA-III facility. 


eee a eee. Sane: 
ment of the SAFER code fo LOCA with data from the ad- 
vanced boiling water reactor test an Burgess, A.B.; 
Shum, F.D.; en Shiralkar, B.S.; Yahagi, K. Feb 
1986. NTIS, PC A20/MF AOl - GPO. File Number 
1186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gane Se. USA (22 Oct 1985). 

The response of the Advanced Boiling Water Reactor 

(ABWR) to loss of coolant accidents (LOCA) was simulated in the 
ABWR/FIST test facility. For this purpose, the BWR/5-6-FIST 
Facility was modified to simulate the performance of the internal 
pumps. The facility volumetrically scales the ABWR to one full 
size electrically heated bundle. Breaks in various regions were sim- 
ulated by — quick-opening valves and discharging flow to a 
suppression tank. This paper presents results from simulated breaks 
in the steam line, a high pressure core spray line and in the bottom 
head of the vessel. The results have been analyzed with the 
SAFER code. SAFER is a realistic design model for LOCA analy- 
sis which can also be used for licensing calculations with conserva- 
tive inputs as required by 10CFR50.46 Appendix K. Some of these 
tests go beyond the design basis to induce rod heatup and provide a 
wider assessment basis for SAFER. SAFER predictions agreed 
well with the experiments in all cases. Consequently, SAFER has 
been shown to be applicable for ABWR LOCA analysis. 
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40573 ae. 5, pp 141-156) Safety 

the advanced boiling water reactor. Paradiso, 
F.M.; a J.G.M.; Sawyer, C.D.; Omoto, A. Feb 
1986. NTIS, PC A20/MF A01 - GPO. File Number 
1186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The Advanced Boiling Water Reactor will be the next gen- 
eration BWR in Japan. This paper discusses the enhanced features 
of the ABWR and compares the ABWR ECCS network to previ- 
ous BWR designs. The limiting LOCA case for the ABWR which 
was analyzed with the recently approved SAFER LOCA evalua- 
tion model, is described in detail. The results show that no fuel un- 
covery should occur for any possible break and assumed single fail- 
ure. These results are also compared to the limiting LOCA analysis 
for previous BWR designs. To help qualify the SAFER model, the 
SAFER results are compared to corresponding TRAC results for a 
special case. This comparison demonstrates that the simpler 
SAFER model adequately predicts the major phenomena which 
occur during the accident. Therefore, it is concluded that SAFER 
can be used to perform ABWR LOCA analyses for both design 
basis events and nonstandard sensitivity studies. 


40574 Oe eee 5, pp 157-174) Applica- 
tion of Relap-5 to the analysis of the Doel-2 steam generator 
tube rupture accident and studies of the Doel 1-2 loss of feed- 
water and feedwaterline break accidents. Stubbe, E.J.; Van- 
hoenacker, L. (Tractionel, Brussels, Belgium). Feb 1986. 
NTIS, PC A20/MF AO1 - GPO. File Number T186007697. 
(CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

By bilateral agreement between the US-NRC and TRAC- 
TIONEL, the Relap-5/Mod-2 code was obtained and installed on a 
CYBER-176 in March 1985. The code assessment work performed 
at TRACTIONEL is based mainly on operating plant data such as 
start-up and transients and complemented by data from the LOBI 
test facility. The simulation of the Doel 2 steam generator tube rup- 
ture accident by means of the mod-2 version of the code illustrates 
some important improvements over the mod-1 version such as 
smaller mass error and better performance while the comparison 
with plant data still shows some important shortcomings. Inad- 
equate modeling of the heat and mass transfer for condensation and 
evaporation in stagnant flow conditions is probably responsible for 
the larger anomalies in the steam generator pressure and water 
level. The studies of a loss of feedwater and a feedwaterline break 
accident, using a best-estimate code with conservative initial and 
boundary conditions and identical nodalisation as the SGTR simula- 
tion, illustrates the high efficiency of the auxiliary feedwater system 
due to sustained thermal coupling between the primary and the sec- 
ondary system, for low steam generator inventories. 


(NUREG/CP—0072-Vol.5, pp 175-190) FRG-as- 
sessment of TRAC-PF1/MOD1 and RELAP5/MOD2. 
Winkler, F. (Kraftwerk Union AG, West Germany). Feb 
1986. NTIS, PC A20/MF AOl - GPO. File Number 
1186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The USNRC and BMFT of FRG have established a bilateral 
agreement in which KWU and GRS will perform 50 code assess- 
ment calculations in return for receipt of the four advanced com- 
puter codes TRAC-PF1, TRAC-BD, TRAC-BF1 and RELAPS/ 
MOD2. This presentation describes the structure of the proposed 
code assessment studies and the experimental facilities and experi- 
ments to be used for these studies. The studies currently 
include analysis of experiments in FRG experimental facilities as 
well as analysis for commissioning transients in modern KWU-1300 


These assessment activities will be the FRG contribution to the 
International Code Assessment Program. 
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40576 (NUREG/CP—0072-Vol.5, pp 191-200) Techni- 
cal research centre centre of Finland use of RELAP5/MOD2. 
Holmstroem, H.L.O. (Technical Research Centre of Fin- 
land). Feb 1986. NTIS, PC A20/MF A0Ol - GPO. File 
Number T1I86007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
——- MD, USA (22 Oct 1985). 

Reactor safety research in Finland is first described in a gen- 
eral way. Then VTT’s computer code system for thermal hydraulic 
accident analysis is introduced. Finally the role of RELAPS/ 
MOD2 together with the current experiences and plans for future 
use is being discussed. According to the plans RELAP5/MOD2 
will be the main tool in the analyses of LBLOCA-, SBLOCA- and 
some other transients together with self-developed faster computer 
codes. So far the limited experiences with RELAPS/MOD2 have 
been promising, although not completely without problems. 


40577 (NUREG/CP—0072-Vol.5, pp 201-216) Assess- 
ment and application of RELAP5/MOD2 at STUDSVIK use 
of TRAC-PF1/MOD1 to analyze loss-of-grid transients. San- 
dervag, O. (Studsvik Energiteknik AB, Nykoeping, 
Sweden). Feb 1986. NTIS, PC A20/MF AOl - GPO. File 
Number T1I86007697. (CONF- -8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The Swedish assessment plans for the advanced computer 
codes RELAPS/MOD2 and TRAC-PF1 are presented. Assessment 
of RELAPS/MOD2 is based on data from experiments of mainly 
Swedish origin. Preliminary assessment results indicate that predic- 
tions of dryout locations and post-CHF temperatures have been im- 
proved in MOD2 as compared to MOD1. TRAC-PF1/MOD!1 will 
be assessed using loss of external grid plant transients. One such test 
with improved instrumentation was conducted in Ringhal’s 4 in 
September 1985. 


40578 (NUREG/CP—0072-Vol.5, pp 217-236) Analysis 
of BWRG - LOCA with reduced ECCS TRAC-BD1. 
Aksan, S.N.; Analytis, G.T. (Swiss Federal Institute for Re- 
actor Research, Wuerenlingen). Feb 1986. NTIS, PC A20/ 
MF AOl - GPO. File Number 1186007697. (CONF- 
8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

In order to gain an understanding of the safety margin of a 
BWR/6 (boiling water reactor) during a design basis large break 
loss-of-coolant accident (LOCA) calculations for two cases were 
performed using the transient reactor analysis best estimate comput- 
er code TRAC-BD1 version 12. In this paper, the results shall be 
presented of a (generic) BWR/6 recirculation line break for the 
case that only one low pressure coolant injection (LPCI) is oper- 
ational, and they will compare these results to the case that all 
ECCSs are normally functioning. The main conclusion of our cal- 
culations is that even with one LPCI operational, the operators 
have at least 6 minutes, from the time transient starts, to bring addi- 
tional systems into operation before any severe damage occurs in 
the core. Clearly, the steam cooling taking place delays any sharp 
temperature increase in the high power bundle. 


40579 Nee 5, pp 237-260) UK ex- 

perience with TRAC-PF1/MOD and RELAP5/MOD2. 

Brittain, I.; Board, S.J.; Reatledes, K.T. (United Kingdom 

Atomic Energy Authority). Feb 1986. NTIS, PC A20/MF 

aa 5 GPO. File Number TI86007697. (CONF-8510173— 
Ol.). 

From 13. water reactor safety research information meeting; 
Caan =. USA (22 Oct 1985). 

The has been using versions of TRAC and RELAPS for 
best-estimate PWR LOCA analysis for a number of years. Experi- 
ence with TRAC-PF1/MODI1 covers both large and small break 
LOCA. The general approach has been to carry out plant studies to 
identify the main phenomena of interest, to see to what extent these 
phenomena are present in integral tests, and to use separate effects 
tests to improve and/or validate specific models which have been 
shown to be inadequate or not tested in the integral tests. For 
RELAPS/MOD2, experience is more limited, and consists of col- 
laboration in some of the code development (reported at the 1984 
Information Meeting) preliminary work in analyzing LOFT small 
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break tests and carrying out small break sensitivity studies for the 
Sizewell B plant. It is concluded that TRAC models all the impor- 
tant large break phenomena, and both TRAC and RELAP% are po- 
tentially capable of useful predictions for small breaks. However, in 
both cases a modest amount of further development is necessary. 


40580 (NUREG/CP—0072-Vol.5, pp 261-270) Similari- 

ty analysis of large stream line break LOCAs in ROSA-III, 

FIST and BWR/6. Suzuki, M.; Findlay, J.A.; Anoda, Y.; 

Nakamura, H.; Sutherland, W. A; Tasaka, K. (Japan Atomic 

Energy Research Institute). Feb 1986. NTIS, PC A20/MF 

= 5 GPO. File Number T1I86007697. (CONF- 8510173— 
01.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A joint effort has been made by the Japan Atomic Energy 
Research Institute (JAERI) and the General Electric (GE) Compa- 
ny to study a similarity of the large steam line break LOCAs of a 
boiling water reactor and the integral simulation tests. The similari- 
ty study consists of: (1) an experimental study on the large steam 
line break tests performed at the Rig of Safety Assessment 
(ROSA)-III facility of JAERI and the Full Integral Simulation Test 
(FIST) facility sponsored by GE, NRC and EPRI, and (2) analyti- 
cal studies between the two systems and a BWR/6 system. The an- 
alytical studies have been performed by the following two steps: (a) 
an post-test analysis for each 100% steam line break test (ROSA-III 
RUN952 and FIST 6MSB1) to assess a capability of the analytical 
code, RELAPS/MODI1, and (b) similarity analyses of 100% steam 
line break LOCAs in ROSA-III, FIST and BWR/6 with the same 
scaled conditions. The results of the similarity analyses using the 
RELAPS/MOD1/CY18 code with an improved jet pump model 
are shown in the present paper. 


40581 (NUREG/CP—0072-Vol.5, pp 271-296) 
RELAP5/MOD2 assessment at Babcock & Wilcox. Nithian- 
andan, C.K.; Shah, N.H.; Schomaker, R.J.; Turk, C. (Bab- 
cock & Wilcox). Feb 1986. NTIS, PC A20/MF AO1 - GPO. 
File Number T186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Babcock & Wilcox (B & W) has been working with the code 
developers at EG & G Idaho, Inc. and the NRC assessing the 
RELAPS/MOD2 computer code by simulating selected separate 
effects tests. The purpose of this B & W Owners Group-sponsored 
assessment was to evaluate RELAPS/MOD2 for use in design cal- 
culations for the MIST and OTIS integral system tests and in pre- 
dicting pressurized water reactor (PWR) transients. B & W evaluat- 
ed various versions of the code and made recommendations to im- 
prove code performance. As a result, the currently released version 
(Cycle 36.1) has been improved considerably over earlier versions. 
However, further refinements to some of the constitutive models 
may still be needed to further improve specific predictive capabili- 
ties of RELAPS5/MOD2. 


ee a ee pp 297-302) TRAC- 
PFL/MOD1 computer code. Liles, D.R.; Woodruff, S.B.; 
Nelson, R.A. Jr. (Los Alamos National Lab., NM). Feb 
1986. NTIS, PC A20/MF AOl - GPO. File Number 
TI86007697. (CONF-8510173—Vol.5). 
From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
This summarizes the history, characteristics, and cur- 


report 
rent status of the TRAC-PF1/MOD1 computer code. Some of the 
recent error corrections and user-convenience features are de- 
scribed and several planned user enhancement are identified. Infor- 
mation is given about services available to the TRAC user commu- 
nity. 


(NUREG/CP—0072-Vol.5, pp 303-326) TRAC- 
BWR code development. Rouhani, S.Z.; Weaver, W.L. III; 
Shumway, R.W.; Singer, G.L. (EG & G Idaho, Inc., Idaho 
Falls). Feb 1986. S, PC A20/MF AOl - GPO. File 
Number T186007697. (CONF-8510173—Vol.5). 
From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
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The development work on TRAC-BWR in 1985 concentrat- 
ed on improved code efficiency. A preload processor was written 
to minimize core storage requirements. The first fast running ver- 
sion of TRAC-BF1 was created. Among the important new fea- 
tures of this code are: Courant-limit violating (fast running) numer- 
ics for all one-dimensional hydraulic components, 1-D neutron ki- 
netics model, upgraded control systems and over 95% ANSI stand- 
ard FORTRAN coding. System calculations with TRAC-BF1 have 
shown CPU time savings around 35% compared to TRAC-BD1/ 
MOD1. TRAC-BF1 was documented in a one-volume manual and 
TRAC-BWR workshop was held in September 1985. 


G/CP—0072-Vol.5, pp 327-338) 
RELAPS/MOD2 development status. Johnsen, G.W. (EG & 
G Idaho, Inc., Idaho Falls). Feb 1986. NTIS, PC A20/MF 
AOl - GPO. File Number T186007697. (CONF-8510173— 
Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Improvements and refinements made to RELAPS/MOD2 in 
1985 are described and illustrated. The scope and nature of in- 
creased user services is discussed and a plan to incorporate a self- 
initialization feature in the code is outlined. 


(NUREG/CP—0072-Vol.5, pp 339-356) Overview 
of of RAMONA-3B code. Neymotin, L.Y.; Slovik, G.C.; Con- 
nell, H.R.; Saha, P. (Brookhaven National Lab., Upton, 
NY). Feb 1986. NTIS, PC A20/MF AOl - GPO. File 
Number T186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Coleen 2 MD, USA (22 Oct 1985). 
'A-3B has been developed at Brookhaven National 
Laboratory under the sponsorship of the US Nuclear Regulatory 
Commission for analyzing BWR systems transients. RAMONA-3B 
is the only currently available best-estimate BWR system transient 
code designed to predict three-dimensional power in the core cou- 
pled with the fuel and cladding temperature and vessel thermal hy- 
draulics phenomena. The code employs the 1-1/2 group method 
with either three-dimensional or one-dimensional diffusion neutron 
kinetics, coupled with a one-dimensional, non-equilibrium, non-ho- 
mogeneous two-phase model for thermal hydraulics. 


40586 (NUREG/CP—0072-Vol.5, pp 357-366) Overview 
of TRAC-BWR assessment: TRAC- BD1/MOD1 and TRAC- 
BF1, Wilson, G.E.; Wagner, K.C.; Charboneau, B.L.; Burtt, 
J.D.; Hanson, RG. (EG&G Idaho, Inc., Idaho Falls). Feb 
1986. NTIS, PC A20/MF A0Ol - GPO. File Number 
1186007697. (CONF-8510173—Vol.5). Contract ACO07- 
761D01570. 

From 13. water reactor safety research information meeting; 


Gaithersburg, MD, USA (22 Oct eb 
The assessments of C-BWR code performed during 


FY-1984 and FY-1985 have been analyzed. The TRAC-BD1/ 
MOD1 and TRAC-BF1 versions of the code were used in the as- 
sessments. The overall predictive quality of the code versions was 
evaluated and user guidelines for the TRAC-BD1/MOD1 code 
were generated. Results of the analysis indicate that most deviations 
between code simulations and experimental data were more related 
to modeling practice than to code technology deficiencies. The 
analysis showed TRAC-BF1 was approximately 60% faster in exe- 
cution than was TRAC-BD1/MOD1 while maintaining the same 
general quality of simulation. 


40587 (NUREG/CP—0072-Vol.5, pp 367-378) Los 
Alamos TRAC-PF1/MOD1 code assessment program using 
loft and Otis data. Knight, T.D. (Los Alamos National Lab., 
NM). Feb 1986. S, PC A20/MF A0Oi - GPO. File 
Number T186007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
meee Pm USA (22 Oct 1985). 

Los National Laboratory is developing the Transient 
Reactor Analysis Code (TRAC) to provide an advanced, best-esti- 
mate, predictive capability for postulated transients in light-water 
reactors. Two of the released code versions are TRAC-PD2/ 
MOD! and TRAC-PF1/MOD1. The assessment results provide im- 
portant guidance for the application of the codes. The assessment 
process can be both demanding and tedious and requires that the 
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input represent much detail concerning the experiments. This paper 
presents a chronological record of the assessment of TRAC-PF1/ 
MOD1 as applied to the Once-Through Integral-System Test 
220100 as a means of showing both the quality of the calculation as 
applied to a small-break loss-of-coolant-accident (LOCA) simulation 
and the required detail in the representation of the facility. Also 
presented is a comparison of both TRAC-PD2/MOD1 and TRAC- 
PF1/MOD1 to Loss-of-Fluid Test LP-02-6; this second assessment 
links the large-break LOCA capability in TRAC-PF1/MOD1 to 
that in TRAC-PD2/MOD1, the code for which the authors per- 
formed the bulk of the large-break LOCA assessment. 


40588 (NUREG/CP—0072-Vol.5, pp 379-396) Assess- 
ment of TRAC-BD1/MOD1 using fist data. Jo, J.H.; Con- 
nell, H.R. (Brookhaven National Lab., Upton, NY). Feb 
1986. NTIS, PC A20/MF A0Ol - GPO. File Number 
1186007697. (CONF-8510173—Vol.5). 
From 13. water reactor safety research information meeting; 
es USA (22 Oct 1985). 
C-BD1/MOD!1 code, developed at Idaho National 
Engineering Laboratory (INEL), has been assessed at Brookhaven 
National Laboratory (BNL) using some of the FIST Phase I experi- 
ments in support of the US Nuclear Regulatory Commission's inde- 
pendent code assessment program. The TRAC-BD1/MODI code is 
an advanced best-estimate system code developed primarily to ana- 
lyze postulated accidents and transients in BWR systems. The FIST 
(Full Integral Simulation Test) facility is a BWR safety test facility 
which was built to investigate small break LOCA and operational 
transients in BWRs and to complement earlier large break LOCA 
test results from TLTA (Two-Loop Test Apparatus). Particular at- 
tention was paid to eliminate the scaling compromises found in 
some of the earlier BWR test facilities. The FIST test program con- 
sists of two phases. In this study the TRAC-BD1/MODI code has 
been assessed with the Phase I tests. The FIST Phase I consists of 
eight matrix tests and two additional tests. Five of these tests were 
selected to be simulated. These were: a BWR/4 MSIV closure 
ATWS, a BWR/6 small break LOCA without HPCS, a BWR/6 
large break LOCA, a BWR/6 small break LOCA with stuck open 
SRV, and a BWR/6 main steam line break test. Simulations of four 
of the selected transients were completed, and results are presented. 


/CP—0072-Vol.5, pp 397-420) 
RELAPS/MOD2 assessment at INEL. Wheatley, P.D.; 
Chambers, R.; Davis, C.B.; Bolander, M.A.; Cozzuol, J.M.; 
Steiner, J.L. (EG &G Idaho, Inc., Idaho Falls). Feb 1986. 
NTIS, PC A20/MF A01 - GPO. File Number T186007697. 
(CONF- 8510173—Vol.5). Contract AC07-761D01570. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

RELAPS5/MOD72 has been assessed using a range of integral 
and separate effects data including: Semiscale Tests S-UT-8, S-UT-6 
and S-PL-4, GERDA Test 1605AA and a Model Boiler (MB)-2 
test. The crossflow junction capability in RELAPS was assessed 
using the Electric Power Research Institute’s (EPRI) single-phase 
liquid subchannel blockage test data. Results of the independent as- 
sessments indicated that RELAPS/MOD2 was capable of simulat- 
ing the range of transients selected. 


(NUREG/CP—0072-Vol.5, pp 421-442) Status of 
independent assessment 


TRAC-PF1/MOD1 at Sandia. 
Buxton, L.D.; Byers, R.K.; Dobanich, D.; Elrick, M.G.; 
Kmetyk, LN. (Sandia National Labs., Albuquerque, NM). 
Feb 1986. NTIS, PC A20/MF AOi - GPO. File Number 
T1I86007697. (CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
——- MD, USA (22 Oct 1985). 

Sandia’s TRAC-PF1/MOD1 independent assessment pro- 
gram is part of a multi-faceted effort sponsored by the NRC to de- 
termine the ability of various systems codes to predict the detailed 
thermal/hydraulic response of LWRs during accident and off- 
normal conditions. TRAC-PF1/MOD1 is being assessed against test 
data from various integral and separate effects experimental facili- 
ties. Results from our PKL natural circulation, NEPTUNUS pres- 
surizer, B & W OTSG, Northwestern University condensing flow, 
and LOB! large break A1-04R and intermediate break B-RIM test 
analyses were reported at last year’s WRSRIM; this paper presents 
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the results of more recent work for Northwestern University perfo- 
rated-plate CCFL, Dartmouth vertical tube countercurrent flow, 
LOFT large break L2-5, and Semiscale intermediate break S-IB-3, 
feedwater line break S-SF-3 and steamline break S-SF-5 tests. In 
the course of our TRAC-PF1/MOD1 assessment calculations, a 
number of coding, documentation and modeling inadequacies have 
been identified and reported to the code developers at LANL. 


40591 (NUREG/CP—0072-Vol.5, pp 443-452) BWR 
plant analyzer. Wulff, W.; Cheng, HS.; Mallen, A.N.; Caz- 
zoli, E. (Brookhaven National Lab., U; ston, NY). Feb 1986. 
NTIS, PC A20/MF AO0O1 - GPO. File umber T186007697. 
(CONF-8510173—Vol.5). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The BWR Plant Analyzer of BNL has been developed earli- 
er to perform realistic and accurate simulation of normal and severe 
abnormal transients in BWR power plants at high simulation 
speeds, low capital and operating costs and with outstanding user 
conveniences. The simulation capability accomplished by the end of 
last year encompassed the simulation of transient neutron kinetics, 
heat conduction in fuel structures and nonequilibrium, nonhomo- 
geneous coolant dynamics in the reactor vessel, further the dynam- 
ics and acoustical effects in the steam lines, the dynamics of high- 
and low-pressure turbines, condensers, feedwater turbines and 
pumps, the suppression pool and, finally, the control and plant pro- 
tection systems. The simulation capabilities of the plant analyzer 
have now been extended from safety analyses to long-term tran- 
sients which are of interest for training of emergency response per- 
sonnel. For this purpose, the containment systems are now being in- 
cluded in the simulation. Data transmissions via telephone can now 
be continued indefinitely. The plant analyzer holds its steady state 
without drift for at least 20 hours of actual process time. 


40592 (NUREG/CP—0072-Vol.5, pp 453-460) Nuclear 
plant analyzer development at the Idaho National Engineering 
Laboratory. Laats, E.T.; Beelman, R.J.; Charlton, T.R.; 
Hampton, N.L.; Burtt, J.D. (EG & G Idaho, Inc., Idaho 
Falls). Feb 1986. NTIS, PC A20/MF AOl - GPO. File 
Number 1186007697. (CONF-8510173—Vol.5). Contract 
ACO07-76ID01570. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The Nuclear Plant Analyzer Program at the Idaho National 
Engineering Laboratory during the past year has addressed three 
areas: software development, advanced graphics development, and 
user support. Each of these areas is discussed in this paper, as well 
as the key applications of the Nuclear Plant Analyzer to address 
user needs. 


40593 (NUREG/CP—0072-Vol.5, 
Alamos Nuclear plant analyzer. Turner, M. (Los Alamos Na- 
tional Lab., NM). Feb 1986. NTIS, PC A20/MF AO1 - 
GPO. File Number T1I86007697. (CONF-8510173—Vol.5). 
From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
The Relational Database software obtained from Idaho Na- 
tional Engineering Laboratory is implemented on the Los Alamos 
Cray computer system. For the Nuclear Plant Analyzer (NPA), 
Los Alamos retained a graphics display terminal and a separate 
forms terminal for mutual compatibility, but integrated both the ter- 
minals into a single-line full-duplex mode of communications, using 
a single keyboard for input. Work on the program-selection phase 
of an NPA session is well underway. The final phase of implemen- 
tation will be the Worker or graphics-driver phase. The Los 
Alamos in-house NPA has been in use for some time, and has given 
good results in analyses of four transients. The NPA hydrocode has 
been developed in to a fast-running code. The authors have ob- 
served an average of a factor-of-3 speed increase for typical slow 
reactor-safety transients when employing the stability enhancing 
two-step (SETS) method in the one-dimensional components using 
PF1/MOD1. The SETS method allows violation of the material 
Courant time-step stability limit and is thus stable at large time 
steps. The SETS method to the three-dimensional VESSEL com- 
ponent in the NPA hydrocode has been adapted. In addition to the 
speed increase from this new software, significant additional speed 


pp 461-463) Los 
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is expected as a result of new hardware that provides for vectoriza- 
tion or parallelization. 


40594 (NUREG/CP-—0072-Vol.6, pp 1-14) Status of the 
ORNL aerosol release and project. Adams, R.E. 
(Oak Ridge National Lab., TN). Feb 1986. NTIS, PC A19/ 
MF AOl - GPO. File Number 1186007698. (CONF- 
8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The behavior of aerosols assumed to be characteristic of 
those generated during light water reactor (LWR) accident se- 
quences and released into containment is being studied. Recent ac- 
tivities in the ORNL Aerosol Release and Transport Project in- 
clude studies of (1) the thermal hydraulic conditions existing during 
Nuclear Safety Pilot Plant (NSPP) aerosol tests in steam-air envi- 
ronments, (2) the thermal output and aerosol mass generation rates 
for plasma torch aerosol generators, and (3) influence of humidity 
on the shape of agglomerated aerosols of various materials. A new 
Aerosol-Moisture Interaction Test facility was prepared at the 
NSPP site to accommodate the aerosol shape studies; several tests 
with Fe,O3; aerosol have been conducted. In addition to the above 
activities a special study was conducted to determine the suitability 
of the technique of aerosol production by plasma torch under the 
operating conditions of future tests of the LWR Aerosol Contain- 
ment Experiments at the Hanford Engineering Development Labo- 
ratory. 


40595 (NUREG/CP—0072-Vol.6, pp 15-26) Status of 
the DEMONA experiments - a comparison with NAUA cal- 
culations. Schoeck, W.; Bunz, H.; Hosemann, J.P. (Kern- 
forschun, trum Karlsruhe, West Germany). Feb 1986. 
NTIS, PC A19/MF A0O1 - GPO. File Number T186007698. 
(CONF-8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The DEMONA program is being conducted to demonstrate 
the natural aerosol removal in the containment of an LWR during a 
core melt accident, and to validate the aerosol behavior code 
NAUA with the related thermodynamics code COCMEL. The test 
matrix consisted of a reference experiment, which simulates a late 
overpressure failure sequence in a KWU PWR and variations of 
this experiment. Up to now six full scale experiments have been 
performed in dry and in condensing atmospheres with different aer- 
osol concentrations and compositions. Condensation of steam on 
aerosol particles was observed in all wet tests leading to large en- 
hancements of the depletion rates compared with dry tests. The 
comparisons of measured data with pre- test and post-test calcula- 
tions with the NAUA code were good for all cases. Remaining un- 
certainties were due to errors in the input data for the aerosol code 
that cannot be predetermined sufficiently accurate. The errors in 
the aerosol behavior calculation are certainly smaller than many 
other uncertainties in the overall source term evaluation. Therefore, 
the aerosol code development can be considered to be completed. 


40596 (NUREG/CP—0072-Vol.6, pp 27-40) Status of 
experiments 


the LWR aerosol containment (LACE) program. 
Bloom, G.R.; Dickinson, D.R.; Hilliard, R.K.; McCormack, 
J.D.; Muhlestein, L.D.; Rahn, F.J. (Westinghouse Hanford 
Co., Richland, WA). Feb 1986. NTIS, PC A1l9/MF AOI - 
GPO. File Number T186007698. (CONF-8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The LACE program, sponsored by an international consorti- 
um, is investigating inherent aerosol behavior for three postulated 
high consequence accident sequences: the containment bypass or V- 
sequence, failure to isolate containment, and delayed containment 
failure. Six large-scale tests are described which focus on these ac- 
cident situations and which will be completed in the Containment 
Systems Test Facility at the Hanford Engineering Development 
Laboratory. The aerosol generation systems used to generate solu- 
ble and insoluble aerosols for the large-scale tests are described. 
The report then focuses on those tests which deal with the contain- 
ment bypass accident sequence. Test results are presented and dis- 
cussed for three containment bypass scoping tests. 
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40597 (NUREG/CP—0072-Vol.6, pp 41-58) pen ye 
tal validation and improvement of core debris/concrete 

action models. Suo-Anttila, A.J.; Gronager, J.E.; Blose, 
R.E.; Bradley, D.R. (Sandia National Labs., Albuquerque, 
NM). Feb 1986. NTIS, PC A19/MF A0Ol - GPO. File 
Number 1186007698. (CONF-8510173—Vol.6). Contract 
AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Molten core-concrete interactions are an important aspect of 
radioactive source-term evaluations in severe nuclear reactor acci- 
dents. At Sandia National Laboratories (SNL) six melt concrete 
interaction experiments have recently been conducted. An analysis 
of these experiments by the CORCON code has indicated discrep- 
ancies between the experimental data and the predictions. An alter- 
nate model with different heat and mass transfer phenomenology 
has been able to successfully predict the experimental data. The re- 
sults of the alternate model suggest that the CORCON code should 
be modified to encompass other heat and mass transfer regimes pre- 
viously through not to exist in melt-concrete interactions. 


Been ae eee PP 59-77) Influence 
on the behavior debris. 


reactor geometry on 
Pilch M.; Tarbell, W.W.; Brockmann, J. = (Sandia National 
Labs., Albuquerque, NM). Feb 1986. NTIS, PC A19/MF 
AOl - GPO. File Number T186007698. (CONF-8510173— 
Vol.6). Contract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Direct heating of the containment atmosphere by airborne 
core debris may be a significant source of containment pressuriza- 
tion in those accident sequences where vessel failure occurs while 
the primary system is still at high pressure. The rapid ejection of 
melt from the reactor vessel accompanied by vigorous blowdown 
of the primary system results in nearly complete relocation of core 
debris outside the reactor cavity where it can heat the containment 
atmosphere. Many researchers believe that ex-cavity structures in 
the containment will trap a significant portion of the debris that re- 
locates outside the cavity and thus mitigate the direct heating prob- 
lem. This paper discusses two scaled experiments that demonstrate 
only a small portion of the debris is trapped by realistic structures 
and that aerosol production may be augmented at larger scale or by 
the presence of structures. 


40599 (NUREG/CP—0072-Vol.6, pp 77-94) Analysis of 
molten fuel-concrete interactions and fission-product release 
from ex-vessel core debris. Bradley, D.R.; Brockmann, J.E. 
(Sandia National Lab., NM). Feb 1986. NTIS, PC A19/MF 
AOl - GPO. File Number T186007698. (CONF-8510173— 
Vol.6). Contract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Based on recent experiments and accident analysis at Sandia 
National Laboratories (SNL), four conclusions relevant to severe 
accident sour-term evaluation can be drawn. First, the melt compo- 
sition at the time of reactor pressure vessel failure is an important, 
yet uncertain, input to CORCON and VANESA. This is especially 
true of initial metallic zirconium content; the greater the zirconium 
content, the higher the aerosol and fission product release. Second, 
in experiments at SNL, addition of water on top of steel melts 
interacting with concrete was found to have little effect on con- 
crete ablation. Boiling heat transfer on the melt surface was in the 
film boiling regime, and a stable crust formed at the melt/water 
interface. Analysis of this behavior indicates that similar behavior 
may occur under reactor accident conditions. Third, aerosol release 
results for these same SNL experiments indicate signi it water 
pool decontamination, with decontamination factors of 1.7 to 17. 
Such a large attenuation in the aerosol source can be explained only 
partially by water pool scrubbing. Aerosol filtration by a surface 
crust is apparently the additional decontamination mechanism oper- 
ative in the experiments. Finally, the tellurium release model in 
VANESA has been validated by comparison to experiment. This 
result is significant because VANESA predicts that ex-vessel tellu- 
rium release continues for a long time and that most of the telluri- 
um initially in the melt is released. 
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40600 (NUREG/CP—0072-Vol.6, pp 95-118) BNL 
severe accident sequence experiments and analysis 
Greene, G.A.; Cuan T.; Tutu, N.K. 
tional Lab., U ton, NY). 
AOl - GPO. 
Vol.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

areas of research into severe light water reactor acci- 

dent consequences at BNL are discussed. The paper presents de- 
scriptions, results, and conclusions of experiments relating to the 
following: (1) Ex-vessel core debris thermal-hydraulic phenomenol- 
ogy, (2) In-vessel core debris thermal-hydraulic phenomenology; 
and (3) Heat transfer in core-concrete interactions: coolant layer be- 
havior. 


(Brookhaven Na- 
Feb 1986. NTIS, PC A19/MF 
ile Number TI86007698. (CONF-8510173— 


40601 (NUREG/CP—0072-Vol.6, pp 119-128) Probabil- 
ity of steam explosion induced (a -mode) containment failure. 
Theofanous, T.G.; Amarassooriya, H.; Abolfadl, M.; Najafi, 
B.; Rumble, E.; Lucas, G. (School of Nuclear Engineering, 
W. Lafayette, IN). Feb 1986. NTIS, PC A19/MF AOl - 
GPO. File Number T186007698. (CONF- 8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This is a progress report of a team effort aiming to provide 
an updated assessment of all major aspects of in-vessel steam explo- 
sion energetics within a framework that allows quantification of li- 
kelihoods and associated uncertainties. The overall methodology 
has been presented elsewhere. In this paper the discussion is limited 
to mechanistic considerations of premixing and expansion energe- 
tics. 


40602 (NUREG/CP—0072-Vol.6, pp 129-142) Models 
for BWR and PWR safety features in the CON- 
TAIN code. Schelling, F.J.; Williams, D.C.; Murata, K.K.; 
Rexroth, P.E. (Sandia National Labs., Albuquerque, NM). 
Feb 1986. NTIS, PC A19/MF A0Oi - GPO. File Number 
T186007698. (CONF-8510173—Vol.6). Contract AC04- 
76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A fairly extensive and flexible set of engineered safety fea- 
tures is available in the CONTAIN code for modeling their effects 
on containment during the course of reactor accidents. Features of 
the models for containment spray, fan-cooler, ice condenser, and 
liquid flow network systems are discussed, as is the developmental 
model for a BWR suppression pool. These models permit the 
mechanistic treatment of a number of interrelated physical phenom- 
ena, including thermal-hydraulic, aerosol, and fission product be- 
havior. Recent results obtained in a study of the TMLB’ sequence 
with spray recovery for the Surry plant are presented, which exem- 
plify this capability. The main conclusion of this study is that an 
integrated analysis of relevant physical phenomena is necessary to 
explain enhanced aerosol decontamination effects for sprays under 
hydrogen burn conditions. 


40603 ee SO aan 143-158) Valida- 
tion, assessment, and applications of 'AIN computer 
code. Bergeron, K.D.; Murata, KK: Williams, D.C.; Tills, 
J.L. (Sandia National Labs., Albuquerq ue, NM). Feb 1986. 
NTIS, PC A19/MF AO! - GPO. File Number T186007698. 
(CONF-8510173—Vol.6). Contract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The CONTAIN computer code is a versatile system of phe- 
nomenological models for analyzing the physical, chemical, and ra- 
diological conditions inside the containment building during severe 
reactor accidents. The code has been released to more than twenty 
research institutions in five countries, and is being used in a variety 
of ongoing research studies. In this paper, the authors describe 
recent accomplishments in three areas: (1) Code Validation, which 
the authors define as comparison of code predictions with experi- 
mental results: (2) Code Assessment which involves comparisons 
among computer codes and tests of the code’s efficiency and speed 
for a variety of multi-cell problems (with and without the new im- 
plicit solution technique); and (3) Applications, which consist of a 
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number of full-scale accident sequence calculations devised to study 
one or more aspects of integrated containment analysis, (i.e., the 
coupled treatment of thermal-hydraulic, aerosol, and fission product 
phenomena). 


40604 = (NUREG/CP—0072-Vol.6, pp 159-174) Investi- 
gation of steam using SIMMER-II. Bohl, 


steam explosion loadings 
W.R. (Los Alamos National Lab., NM). Feb 1986. NTIS, 
PC Al19/MF AOl - GPO. File Number 1186007698. 
(CONF-8510173—Vol.6). 
From 13. water reactor safety research information meeting; 
Gelthersberg, MD. Ui USA (22 Oct 1985). 

IMMER-II computer code was used to estimate the 
maximum anticipated loads on the upper head of a pressurized 
water reactor (PWR) following an in-vessel steam explosion. The 
SIMMER-II equation of state and heat-transfer models were up- 
graded for this. The modified code was calibrated to Sandia Na- 
tional Laboratories steam explosion data and compared with Los 
Alamos shallow-pool experiments. A lower-head failure and motion 
model also was developed. Analysis of parametric cases suggests 
that the upper bound on the conditional probability of alpha-mode 
failure, given core melt, should be 0.01 if the vessel upper head and 
bolts are near normal operating temperatures. 


40605 (NUREG/CP—0072-Vol.6, oe 175-226) Short- 
term and long-term aspects of recent HDR containment tests. 
Wolf, L.; Valencia, L.; Scholl, K.H. eae NT FC 
trum Karlsruhe, West. Germany). Feb 1986. 

A19/MF AOl1 - GPO. File Number T186007698. (CONF- 
8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
Gai oy USA (22 Oct 1985). 

The Safety program has entered Phase II of contain- 
ment research with a continuation of experiments. Results reported 
include: (1) short-term containment loading aspects (investigating 
the influence of various local flow patterns inside the break sub- 
a ee ee ee ae 

break subcompartment and its neighboring subcompartments); (2) 

long-term containment loading aspects (investigating containment 
response for a large break water blowdown); (3) three-dimensional 
break subcompartment simulation with COBRA-NC (a fully three- 
dimensional transient calculation of the thermohydraulic phenom- 
ena in the break subcompartment immediately after blowdown initi- 
ation); and (4) fire research experiments at HDR. 
40606 ee 6, pp 227-244) og 
burn: a model for hydrogen coe: and combustion in 
nuclear reactor containments. Travis, J.R. (Los Alamos Na- 
tional Lab., NM). Feb 1986. NTIS. PC A19/MF AOi - 
GPO. File Number T186007698. (CONF-85 10173—Vol.6). 

From 13. water reactor safety research information meeting; 

MD, USA (2 Oct 1985). 

It is now to analyze the time-dependent, fully three- 
dimensional behavior of hydrogen combustion in nuclear reactor 
containments. This analysis involves coupling the full Navier- 
Stokes equations with multi-species transport to the global chemical 
kinetics of hydrogen combustion. A transport equation for the sub- 
grid scale turbulent kinetic energy density is solved to produce the 
time and space dependent turbulent transport coefficients. The heat 
transfer coefficient governing the exchange of heat between fluid 
computational cells adjacent to wall cells is calculated by a modi- 
fied Reynolds analogy formulation. The analysis of a MARK-III 
containment indicates very complex flow patterns that greatly influ- 
ence fluid and wall temperatures and heat fluxes. 


40607 pe ore cag ray Ce. Sundin 245-262) HECTR 
development and assessment. ane Sandia National 
Labs., Albuquerque, NM). Feb 1986. NTIS. PC A19/MF 
A0i - GPO. File Number T186007698. (CONF-8510173— 
Vol.6). Contract AC04-76DP00789. 
Gaithersburg. MD, USA (22 001 1985. ne 
USA (22 Oct 198 

The FECTR (liydeoues even Containment Transient Re- 
quuhanet cadieeainns acto te, 
late the transport and combustion of hydrogen and the transient re- 
sponse of the containment. It was developed to meet urgent NRC 
licensing needs and continues to be a major tool for predicting both 
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local and global conditions during combustion sequences. It has 
been successfully applied to BWR Mark III, PWR ice condenser, 
and PWR large dry containments. In this paper, the development 
of a diffusion flame model and HECTR analyses of the Nevada 
Test Site (NTS) premixed hydrogen combustion experiments will 
be discussed. 
40608 (NUREG/CP—0072-Vol.6, pp = Conchas- 

spray modeling of flame acceleration and air flows. Marx, 
RD. (Sandia National Labs., Albu ue, NM). Feb 1986. 
NTIS, PC A19/MF AOI - GPO. File Number TI86007698. 
(CONF-8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
———* MD, USA (22 Oct 1985). 

has-Spray computer code has been used to simu- 

late aan very different processes which are of interest in the field 
of hydrogen control in nuclear reactors. The first of these is flame 
acceleration, in which a deflagration, or slowly burning flame, in- 
creases the rate at which it consumes fuel and oxidizer, and thereby 
increases its propagation velocity. The present work deals with the 
simulation of flame acceleration in small-scale experiments per- 
formed at McGill University. The major emphasis in the computa- 
tions is placed on the comparison of two combustion models. The 
second process modeled here is that of the generation of air flow 
due to activation of water spray systems in reactor containments. It 
is of interest because of potential effects on hydrogen igniter sys- 
tems. The particular containment geometry studied is that of Se- 
quoyah and Catawba, pressurized-water reactors equipped with ice 
condensers. The calculations employ the spray option available in 
the code, which accounts for the coupling of the Navier-Stokes 
equations for fluid flow with the equations of motion for water 
droplets in two dimensions. The effect of varying a number of pa- 
rameters has been investigated. One important result is that the in- 
troduction of internal structures generally lowers the flow veloci- 
ties, but can increase them locally. In this paper, recent results from 
both types of calculation are presented. 


40609 (NUREG/CP—0072-Vol.6, pp 289-312) Flame 


acceleration and detonation research. Sherman, M.P.; Ties- 
zen, S.R.; Benedick, W.B. (Sandia National Labs., Albu- 
— que, NM). Feb 1986. NTIS, PC A19/MF AO1 - GPO. 

ile Number T186007698. (CONF-8510173—Vol.6). Con- 
tract AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Two large experimental hydrogen combustion facilities, 
FLAME and the Heated Detonation Tube (HDT), built at Sandia 
National Laboratories in Albuquerque, have been operational for 
two years. Data obtained from the two facilities are used to address 
the possibility of detonation in reactor containment. The HDT ad- 
dresses the question of propagation; the FLAME facility addresses 
the questions of flame acceleration and transition to detonation. 
This paper summarizes the work done, with emphasis on the results 
obtained since the last information meeting. Results presented from 
the HDT are detonation cell width measurements for 13-46% He 
with 0-30% steam. Results presented from FLAME include three 
tests series with no obstacles and 0, 13, and 50% top venting, and 
three recent obstacle tests with 0% top venting. Applications are 
discussed. 


ee a ee pp 313-338) Influence 
of flow channel geometry and size on containment 
analysis. Almenas, K.; Lee, R.Y.F. (Univ. 
of Maryland, College Park). Feb 1986. NTIS, PC A19/MF 
Aol GPO. File Number T1I86007698. (CONF-8510173— 
1.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

In support of research of LWR reactor containment systems 
response to severe accidents, the study attempts to quantify the in- 
fluence of suspended droplets on the flow characteristics of fluids 
being transported between containment subcompartments. This is 
basically a non-equilibrium two-phase flow problem. In an acceler- 
ating flow field neither thermodynamic or mechanical equilibrium 
is present. It is shown that for the fluids of interest (air and water), 
thermodynamic non-equilibrium between phases is of little conse- 
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quence. Therefore the determination of mechanical non-equilibrium, 
that is, the relative velocity between the vapor and the suspended 
droplets is the main problem. The effect of droplet size, flow open- 
ing diameter and length on the modelling of intercompartment flow 
is analyzed. 


(NUREG/CP—0072-Vol.6, PP, 339-346) Severe 
accident code development program. Han, J.T.; Marino, G.P. 
(N gulatory ission, ington, DC). Feb 
1986. NTIS, PC Al9/MF AOl - GPO. File Number 
T1I86007698. (CONF-8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper summarizes the scope and status of the Severe 
Accident Code Development Program, which is part of the NRC 
Severe Fuel Damage and Source Term (SFD/ST) Research Pro- 
gram. The Program consists of the development and assessment of 
the state-of-the-art mechanistic computer codes: SCDAP/RELAP5 
and MELPROG/TRAC. The SCDAP/RELAPS code has been 
developed to make detailed analysis of the SFD/ST experiments 
and also to analyze the progression of the TMI-type recovered ac- 
cidents in the reactor coolant system (RCS) of nuclear power 
plants. The code is currently operational on a CRAY-I computer 
and was used successfully to make a pretest prediction for the 
LOFT FP-2 core damage test with the entire RCS modeled. THe 
MELPROG/TRAC code is being developed to analyze severe ac- 
cident progression in the RCS up to and including vessel failure. 
Code assessment and improvement for both codes will continue in 
the near future. 


40612 ee 6, pp 347-356) 
RELAP5/SCD. - an integrated code for severe accident 
—_ Shean,’ ae Berna, G.A.; Allison, C.M.; Wagner, 

L. G&G Idaho Inc., Idaho Falls). 
Feb: 1986. NTIS, PC A19/MF AO1 - GPO. File Number 
T186007698. (CONF-85 10173—Vol.6). 

From 13. water reactor safety research information meeting; 
Ci oS USA (22 Oct 1985). 

AP computer code is being developed at 
the ‘eine Nations £ Laboratory (INEL) for the United 
Suias' Nucioas Detadatry Coneduien GUMDGRES The code is the 
result of merging RELAPS/MOD2, SCDAP and TRAP-MELT 
model and is designed to predict physical and chemical states of 
lighter water reactor (LWR) coolant systems during severe acci- 
dents. The RELAPS/MOD2 models describe the overall reactor 
coolant system (RCS) thermal-hydraulic response. The SCDAP 
models describe the core damage progression. The TRAP-MELT 
models describe the radionuclide behavior and transport within the 
RCS. The integrated code also provides the capability of modeling 
the direct feedback and tight coupling among various physical phe- 
nomena during severe accidents. The code models, architecture, 
and status are discussed. 


(NUREG/CP—0072-Vol.6, pp 357-370) MEL- 
PROG: an model for in-vessel melt 
analysis. Kelly, J.E. (Sandia National Labs., Albuquerque, 
NM). Feb 1986. NTIS, PC A19/MF AO - GPO. ile 
Number 1186007698. (CONF-8510173—Vol.6). Contract 
AC04-76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The current it emphasis on severe accidents in 
light water reactors has led to the development of detailed systems 
models. These models are intended to analyze the response of the 
reactor core and vessel, the reactor coolant system, and the reactor 
containment. In this paper, one such core and vessel response code, 
MELPROG, is described. The purpose of MELPROG is to calcu- 
late the state of the reactor core and in-vessel environment and the 
disposition of core materials within the reactor coolant system 
boundary during a severe accident sequence. MELPROG uses 
mechanistic i 


various 

grouped together to form a module code structure. 
The first version of MELPROG has been completed and is being 
tested. A TMLB’ accident sequence calculation for the Surry reac- 
tor is also presented in this paper. This calculation clearly demon- 
strates the advanced analysis capabilities of MELPROG. 
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40614 (NUREG/CP—0072-Vol.6, pp 371-396) rg 
of reactor core-simulant aerosols 

bustion. Nelson, L.S.; Benedick, W.B.; Einfeld, Ws Guay, 
K.P.; Valdez, G.D.; Lee, J.H.; Knyustautas, R.; Fresko, M i 
Gaug, M. (Sandia National Labs., Alb uerque, NM). Feb 
1986. NTIS, PC Al9/MF AOl - GPO. File Number 
T186007698. (CONF-8510173—Vol.6). Contract AC04- 
76DP00789. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Just before ignition, three representative reactor core-simu- 
lant aerosols were dispersed into combustible hydrogen-air mixtures 
contained in 5.1 and 0.18 m* chambers. Oxidic aerosols (Al2Os, 
Fe,03) produced only minor changes in the burns. A metallic aero- 
sol (Fe) ignited along with the hydrogen, producing more complete 
combustion of the hydrogen, and substantially increased overpres- 
sures and thermal effects compared to control experiments per- 
formed identically without the aerosols. Csl-containing aerosols 
generated substantial quantities of molecular iodine. The relation- 
ship of these observations to certain reactor safety issues is dis- 
cussed. 


40615 (NUREG/CP—0072-Vol.6, pp 397-420) Telluri- 
um , tellurium release and deposition during the 


TMI-2 accident. Vinjamuri, K.; Sallach, R.A.; Osetek, D.J.; 
Hobbins, R.R.; Akers, D.W. (EG &G Idaho Inc., Idaho 
Falls). Feb 1986. NTIS, PC A19/MF AO! - GPO. File 
Number T186007698. (CONF-8510173—Vol.6). 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This paper presents the chemistry and estimated behavior of 
tellurium during and after the accident at Three Mile Island Unit-2. 
The discussion of tellurium behavior is based on all available meas- 
urement data for /sup 129m/Te, **Te, stable tellurium ('°Te, 
128Te, and °Te), and best estimate calculations of tellurium release 
and transport. Results from Oak Ridge National Laboratory tests, 
Power Burst Facility Severe Fuel Damage Tests at Idaho National 
Engineering Laboratory and SASCHA tests from Karlsruhe, West 
Germany are compared with calculated release fractions and sam- 
ples taken from TMI Unit-2. It is concluded that very little telluri- 
um was released and from the TMI-2 core, probably as 
a result of holdup by zircaloy cladding and other structural materi- 
als. 


40616 (NUREG/CP—0072-Vol.6, pp 421-432) Ice con- 
denser experimental plan. Kannberg, L.D.; Piepel, G.F.; 

Owczarski, P.C.; Liebetrau, A.M. acific Northwest Lab., 

Richland, WA). Feb 1986. NTIS, PC A19/MF AOI - GPO. 
File Number 1186007698. (CONF-8510173—Vol.6). Con- 
tract AC06-76RL01830. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

An experimental plan is being developed to validate the 
computer code ICEDF. The code was developed to estimate the 
extent of aerosol retention in the ice compartments of pressurized 
water reactor ice condenser containment systems during severe ac- 
cidents. The development of the experimental plan began with 
review of available information on the conditions under which the 
code will be applied. Computer-generated estimates of thermohy- 
draulic and aerosol conditions entering the ice condenser were 
evaluated and along with other information, used to generate 
design criteria. The design criteria have been used for preliminary 
test assembly design and for generation of statistical test designs. 
Consideration of the phenomena to be evaluated in the testing pro- 
gram, as well as equipment and measurement limitations, have led 
to changes in the design criteria and to subsequent changes in the 
test assembly design and statistical test design. The overall strategy 
in developing the experimental plan includes iterative generation 
and evaluation of candidate test designs using computer codes for 
statistical test design and ICEDF for estimation of experimental re- 
sults. Estimates of experimental variability made prior to actual 
testing will be verified by replicate testing at preselected design 
points. 
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40617 (NUREG/CR—2000-Vol.5-No.4) Licensee Event 
Report (LER) compilation for month of April 1986. Volume 
5, No. 4. (Oak Rid Sidbe Notional Lab., TN (USA)). May 1986. 
Contract AC05-840OR21400. 136p. (ORNL/NSIC—200- 
Vol.5-No.4). NTIS, PC A07/MF AO1 - GPO. File Number 
7186011101. 

This monthly report contains Licensee Event Report (LER) 

i information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061. The 
LER summaries in this report are arranged alphabetically by facili- 
ty name and then chronologically by event date for each facility. 
Component, system, keyword, and component vendor indexes 
follow the summaries. Vendors are those identified by the utility 
when the LER form is initiated; the keywords for the component, 
system, and general keyword indexes are assigned by the computer 
using correlation tables from the Sequence Coding and Search 
System. 


40618 ae ee a Safety research 
programs sponsored by Office of Nuclear Regulatory Re- 
search, Quarterly progress report, July 1-September 30, 1985. 
Volume 5, No. 3. Weiss, A.J. (comp.). (Brookhaven National 
Lab., Upton, NY (USA)). Jan 1986. Contract AC02- 
76CHO00016. 1 INL-NUREG—51454-Vol.5-No.3). 
NTIS, PC A07, AOI - GPO. File Number T186009684. 

The Advanced and Water Reactor Safety Research Pro- 
grams Quarterly Progress Reports have been combined and are in- 
cluded in this report entitled, “Safety Research Programs Spon- 
sored by the Office of Nuclear Regulatory Research - Quarterly 
Progress Report.” This progress report will describe current activi- 
ties and technical progress in the programs at Brookhaven National 
Laboratory sponsored by the Division of Accident Evaluation, Di- 
vision of Engineering Technology, and Division of Risk Analysis 
and Operations of the US Nuclear Regulatory Commission, Office 
of Nuclear Regulatory Research. 37 figs., 12 tabs. 


40619 (NUREG/CR—2331-Vol.5-No.4) Safety research 
programs sponsored by Office of Nuclear Regulatory Re- 


search, progress report, October 1-December 31, 
1985. Volume 5, No. 4. Weiss, A.J. (comp.). (Brookhaven 
National Lab., "Upton, NY (USA)). Apr 1986. Contract 
AC02-76CH00016. 97p. (BNL-NUREG—51454-Vol.5- 
No.4). NTIS, PC A0O5/MF AOl1 - GPO. File Number 
1186012781. 

The Advanced and Water Reactor Safety Research Pro- 
grams Quarterly Progress Reports have been combined and are in- 
cluded in this report entitled, “Safety Research Programs Spon- 
sored by the Office of Nuclear Regulatory Research - Quarterly 
Progress Report.” This progress report will describe current activi- 
ties and technical progress in the programs at Brookhaven National 
Laboratory sponsored by the Division of Accident Evaluation, Di- 
vision of Engineering Technology, and Division of Risk Analysis 
and Operations of the US Nuclear Regulatory Commission, Office 
of Nuclear Regulatory Research. The projects reported are the fol- 
lowing: High Temperature Reactor Research, SSC Modeling for 
Low Flow Conditions, Thermal-Hydraulic Reactor Safety Experi- 
ments, Thermal Hydraulics of Core/Concrete Interactions, Plant 
Analyzer, Code Assessment and Application, Code Maintenance 
(RAMONA-3B), MELCOR Verification and Benchmarking, Pool 
Version of the SSC Code, Source Term Code Package Verification 
and Benchmarking, Uncertainty Analysis of the Source Term; 
Stress Corrosion Cracking of PWR Steam Generator Tubing, Prob- 
ability Based Load Combinations for Design of Category I Struc- 
tures, Soil-Structure Interaction Evaluations, Seismic Research Co- 
ordination and Technology Transfer - Transfer and Use of the 
SMACS Code at BNL, Combinational Procedures for Piping Re- 
sponse Spectra Analyses, Validation of Seismic Calculational Meth- 
ods, Identification of Age Related Failure Modes; Application of 
HRA/PRA Results to Support Resolution of Generic Safety Issues 
Involving Human Performance, Protective Action Decisionmaking, 
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Rebaseling of Risk for Zion, and Operational Safety Reliability Re- 
search. The previous reports have covered the period October 1, 
1976 through September 30, 1985. 16 figs. 


40620 (NUREG/CR—3962) Closeout of IE Bulletin 80- 
20: failures of Westinghouse Type W-2 spring return to neu- 
tral control switches. Dean, R.S.; Foley, W.J.; Hennick, A. 
(Parameter, Inc., Elm Grove, WI (USA)). Jun 1986. 4ip. 
NTIS, PC A03/MF AO1 - GPO. File Number T186901488. 

On June 18, 1980, Commonwealth Edison Company submit- 
ted Licensee Event Report (LER) 50-295/80-24 to the NRC, de- 
scribing a malfunction of a Westinghouse Type W-2 control switch 
important to safety at Zion Unit 1. On the same date, Westinghouse 
submitted a preliminary issue of Technical Bulletin NSD-TB-80-9 
to the NRC on the subject switches. On July 31, 1980, IE Bulletin 
80-20 was issued to all power plant licensees and permit holders, 
requiring them to take specific actions and report results. Evalua- 
tion of utility responses and NRC/IE inspection reports shows that 
the bulletin can be closed out per specific criteria for 122 (98%) of 
the 124 current facilities to which it was issued. A followup item 
for the remaining two facilities is proposed for use by NRC/IE, to 
ensure satisfactory completion of corrective action. 


40621 (NUREG/CR—4048) Methodology for allocating 
reliability and risk. Cho, N.Z.; Papazoglou, I.A.; Bari, R.A. 
(Brookhaven National Lab., Upton, NY (USA)). May 1986. 
Contract AC02-76CH00016. 179p. (BNL-NUREG—51834). 
NTIS, PC A09/MF AO1 - GPO. File Number T186011687. 

This report describes a methodology for reliability and risk 
allocation in nuclear power plants. The work investigates the tech- 
nical feasibility of allocating reliability and risk, which are ex- 
pressed in a set of global safety criteria and which may not neces- 
sarily be rigid, to various reactor systems, subsystems, components, 
Operations, and structures in a consistent manner. The report also 
provides general discussions on the problem of reliability and risk 
allocation. The problem is formulated as a multiattribute decision 
analysis paradigm. The work mainly addresses the first two steps of 
a typical decision analysis, i.e., (1) identifying alternatives, and (2) 
generating information on outcomes of the alternatives, by perform- 
ing a multiobjective optimization on a PRA model and reliability 
cost functions. The multiobjective optimization serves as the guid- 
ing principle to reliability and risk allocation. The concept of “non- 
inferiority” is used in the multiobjective optimization problem. 
Finding the noninferior solution set is the main theme of the cur- 
rent approach. The final step of decision analysis, i.e., assessment of 
the decision maker’s preferences could then be performed more 
easily on the noninferior solution set. Some results of the methodol- 
ogy applications to a nontrivial risk model are provided, and sever- 
al outstanding issues such as generic allocation, preference assess- 
ment, and uncertainty are discussed. 29 refs., 44 figs., 39 tabs. 


40622 (NUREG/CR—4261) Assessment of system inter- 
action experience in nuclear power plants. Murphy, G.A.; 
immins, A.D.; Thornton, R.H.; Casada, M.L.; Johnson, 
M.P.; Muhlheim, M.D. (Oak Ridge National Lab., TN 
(USA)). Mar 1986. Contract AC05-84OR21400. 110p. 
(ORNL/NOAC—227). NTIS, PC A06/MF AOl1 - GPO. 
File Number T186008414. 
This report describes Phase II of a project sponsored by the 
NRC Generic Issues Branch and performed at ORNL by NOAC. 
This project is a follow-on effort to the Phase I work, which re- 
viewed operating experience data and identified events involving 
adverse system interactions (ASIs), identified any trends or signifi- 
cant characteristics of such ASI events, and grouped them by cate- 
gory based on these trends or characteristics. In Phase I over 4000 
events were systematically selected from operating experience data 
for review. Of these events 235 were determined to involve ASIs; 
these were grouped into 23 categories. Specific details about each 
category and the events within the category can be found in the 
Phase I report (NUREG/CR-3922). Phase II involved three sepa- 
rate activities: (1) from the results of Phase I, identify any regula- 
tory and/or utility action already taken and make recommendations 
for further action to resolve safety concerns deemed not yet ade- 
quately addressed; (2) review the analytical methodologies for iden- 
tifying and evaluating system interaction potential in existing and 





5549 / ERA-11/18 


future nuclear power plants; and (3) review utility-sponsored spatial 
system interaction programs to evaluate the methodologies used 
and the results obtained. 


40623 (NUREG/CR—4265-Vol.1) Assessment of the 
safety implications of control at the Calvert Cliffs-1 Nuclear 
Plant. Volume 1. Austin, P.N.; Ball, S.J.; Battle, R.E.; Car- 
uthers, S.J.; Clapp, N.E. Jr.; Clark, F.H.; Dabbs, R.D.; 
Freels, J.D.; Hagen, E.W.; Henry, K.M. (Oak Ridge Na- 
tional Lab., TN (USA)). Apr 1986. Contract ACO0S5- 
840OR21400. 235p. (ORNL/TM—9640-Vol.1). NTIS, PC 
Al11/MF AO! - GPO. File Number TI86012506. 

This study examined the consequences of possible control 
system malfunctions at the Calvert Cliffs-1 Nuclear Power Plant as 
technical support for an NRC program to assess the safety implica- 
tions of nuclear power plant control systems. Plant systems capable 
of initiating plant overcooling and undercooling were identified, as 
well as those with potential for overfill events in the steam genera- 
tors. The first of the two major areas deals with the potential for 
steam generator overfill. Some postulated overfeed events require 
timely operator action, and if they are not terminated in time, the 
steam generator can overfill and inject liquid into the steam line. 
the second major sequence of interest is a critically sized small- 
break loss-of-coolant accident (SB-LOCA). An SB-LOCA can be 
initiated by control system malfunctions as well as by passive fail- 
ure mechanisms such as steam generator tube ruptures. Our initial 
concern arose from the fact that the high-pressure safety injection 
(HPSI) system pumps can deliver coolant at a head of no more 
than 1275 psi, and that consequently there may be situations in 
which the primary coolant system pressure is high enough that the 
HPSI pumps cannot adequately make up for the net inventory loss, 
with the latter ultimately leading to core uncovery and fuel 
damage. Subsequent analyses indicated a very small probability of 
fuel damage for this scenario. 33 refs., 71 figs., 22 tabs. 


40624 (NUREG/CR—4374-Vol.3) Review of the Oconee- 
3 probabilistic risk assessment. Containment performance, ra- 
diological source terms and risk estimates. Volume 3. Park, 
C.K.; Agrawal, A.K.; Khatib-Rahbar, M.; Pratt, W.T. 
(Brookhaven National Lab., Upton, NY (USA)). Jun 1986. 
Contract AC02-76CH00016. 90p. (BNL-NUREG—S51917- 
Vol.3). NTIS, PC AO5/MF A0Ol - GPO. File Number 
1186013344. 

A technical review of the Oconee-3 Probabilistic Risk As- 
sessment (OPRA) has been performed with the objective of evalu- 
ating containment response, radiological source terms, and off-site 
consequences. In the OPRA study, a detailed structural analysis for 
determination of ultimate failure pressure of the containment has 
not been performed. A sensitivity study shows that the off-site con- 
sequences as well as the frequencies of release categories can be 
changed by a large magnitude depending on the assumptions used 
on the distributional parameters and the probabability of contain- 
ment isolation failure. The assessment of the OPRA shows that 
very late ov ization failure is the dominant containment 
failure mode. The OPRA radiological releases are comparable in 
magnitude to those used in other recent studies. Cost-effectiveness 
analysis by a multiobjective optimization approach suggests that 
various containment safeguards are designed to provide adequate 
safety margins for severe accidents. 


40625 (NUREG/CR—4402-Vol.3) High-Temperature 
pt ae Reactor safety studies for the Division of Acci- 
dent Evaluation. Quarterly progress report, July 1-September 
30, 1985. Volume 3. Ball, S.J.; Cleveland, J.C.; Conklin, J.C.; 
m, R.M.; Wilson, TH. (Oak Ridge National Lab., 
™ SAD). Apr 1986. Contract AC05-840R21400. 2ip. 
ORNL/TM—9798-Vol.3). NTIS, PC A02/MF AOl - 
GPO. File Number T186009741. 

Further accident scenario analyses were done using simula- 
tions for the modular High-Temperature Gas-Cooled Reactor 
(HTGR), including an uncertainty analysis of the reactor vessel 
axial temperatures for long-term heatup accidents. More sections of 
the HTGR Safety Handbook were completed. Several licensing-re- 
lated tasks were completed for the Fort St. Vrain HTGR. 
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40626 ir Pipe damping: experimental 
results from in the seismic frequency range. 
Ware, A.G.; Arendts, iG. G. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Jun 1986. Contract ACO7-761D01570. 97p. 

GG—2447). NTIS, PC A05/MF AOl - GPO. File 
Number T1I86012998. 

The Idaho National Engineering Laboratory (INEL) has 
been conducting a research program to assist the United States Nu- 
clear Regulatory Commission (USNRC) in determining best-esti- 
mate damping values for the seismic analysis of nuclear piping sys- 
tems. As part of this program, a 5-in. piping system was tested by 
the INEL, and data from USNRC/EPRI piping vibration tests at 
the ANCO Engineers facility were evaluated. These systems were 
subjected to various types of excitation methods and magnitudes, 
the support configurations were varied, and the effects of pipe insu- 
lation and internal pressure were investigated on the INEL system. 
The INEL has used several different methods to reduce the data to 
determine the damping in both these piping systems under the vari- 
ous test conditions. It was concluded that at representative seismic 
excitation levels, pressure was not a contributing factor, but the 
supports, insulation, and magnitude of response all were major in- 
fluences contributing to damping. These tests are part of the ongo- 
ing program to determine how various parameters and data reduc- 
tion methods affect piping system damping. The evaluation of all 
relevant test results, including these two series, will potentially lead 
to revised damping guidelines for the seismic analysis of nuclear 
plants, making them safer, less costly, and easier to inspect and 
maintain. The test results as well as accompanying evaluations and 
recommendations are presented in this report. 27 refs., 72 figs., 13 
tabs. 


40627 (NUREG/CR—4560) Risk assessment application 
to NRC inspection. Progress report, January 1985-January 
1986. Campbell, D.J.; Guthrie, V.H.; Kirchner, J.R.; Paula, 
H.M.; Ellison, B.C.; Dycus, F.M. (Oak Ridge National 
Lab., TN (USA)). Jun 1986. Contract AC05-840R21400. 

7p. (ORNL/TM—10001). NTIS, PC A04/MF AO! - GPO. 
File Number T18601 1969. 

This report describes the results of work performed thus far 
on the Risk Assessment Application to NRC Inspection Program. 
This work is being performed for the Division of Risk Analysis and 
Operations, Office of Nuclear Regulatory Research, by the Oak 
Ridge National Laboratory and JBF Associates, Inc. The objec- 
tives of the Risk Assessment Application to NRC inspection Pro- 


to supply inspection personnel with PRA results and the results of 
other safety studies in a format that will help them decide where to 
focus their efforts to reduce plant risk. We have accomplished the 
first objective by identifying decisions inspectors need to make and 
then determining what PRA-related information can be used to 
support each desision. Section 2 of this report discusses the use of 
PRA results and other safety-related information for inspection de- 
cision making. To accomplish the second objective, we are devel- 
oping the Plant Risk Status Information Management System 
(PRISIM) computer program. PRISIM is a program designed for a 
microcomputer that allows fast, easy access to information that will 
support specific decisions i must make. The information 
contained in PRISIM is from PRAs and other safety studies, but it 
is presented in an easy-to-understand format and in language free of 
PRA Arkansas Nuclear One - Unit 1 (ANO-1) Plant. Although the 
program is not yet complete, its structure and contents have been 
defined (with the help of inspection personnel). PRISIM is dis- 
cussed in detail in Section 3 of this report. The long-range plan for 
the final lishment of the project’s second objective is to 
create versions of PRISIM for all plants. 27 figs. 


(NUREG/CR—4588-Vol.2) Soil-structure interac- 
on. Volume 2. Influence of lift-off. Miller, C.A. (City Univ. 
of New York, NY SA)). Apr 1986. Contract AC02- 
76CHO00016. 60p. NUREG 51983.Vol. 2). NTIS, PC 
A04/MF AO01 - GPO. File Number T186010154. 

This study has been performed for the Nuclear Regulatory 
Commission (NRC) by the Structural Analysis Division of Brook- 
haven National Laboratory (BNL). The study was conducted 
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during the fiscal year 1985 on the program entitled “Benchmarking 
of Structural Engineering Problems” sponsored by NRC. The pro- 

gtam considered three separate but complementary problems, each 
Sccuitited with the soil-structure interaction (SSI) phase of the seis- 
mic response analysis of nuclear plant facilities. The reports are 
presented in three separate volumes. This report, Volume 2 of the 
report, presents a summary of the work performed defining the in- 
fluence liftoff has on the seismic response of nuclear power plant 
structures. The standard lumped parameter analysis method was 
modified by representing the lumped soil/structure interaction hori- 
zontal and rocking dampers with distributed (over the foundation 
area) springs and dampers. The distributed springs and dampers are 
then modified so that they can only transmit compressive stresses. 
Additional interaction damping is included to account for the 
energy dissipated as a portion of the foundation which has separat- 
ed comes back into contact with the soil. 11 refs. 


40629 (NUREG/CR—4589) Review of selected areas of 
Yankee Rowe probabilistic safety study. Arrieta, L.; Fitzpa- 
trick, R.G.; S lil, C.M. (Brookhaven National Lab., 
Upton, NY (USA)). Jun 1986. Contract AC02-76CH00016. 
Bp INL-NUREG—51984). NTIS, PC A0O5/MF AO! - 
G File Number T186013145. 

The Yankee Nuclear Power Station Probabilistic Safety 
Study has been reviewed in three specific areas. These areas are (1) 
treatment of initiating events, (2) treatment of human actions, and 
(3) treatment of the emergency ac and dc power systems. The re- 
sults reported here are based on three individual and highly focused 
reviews. Therefore, the conclusions offered are based within the 
context of each individual review. 22 tabs. 


40630 ee ae 1) Seismic fragility of nu- 
clear power plant components. Phase I. Bandyopadhyay, 
K.K.; Sehenver, C.H. (Brookhaven National Lab., Upton, 
NY (USA)). Jun 1986. Contract AC02-76CH00016. 100p. 

INL-NUREG—52007-Vol.1). NTIS, PC AO5/MF AO! - 
GPO. File Number T186012780. 

As part of the Component Fragility Research Program, 
sponsored by the US Nuclear Regulatory Commission, BNL is in- 
volved in establishing seismic fragility levels for various nuclear 
power plant equipment by identifying, collecting and analyzing ex- 
isting test data from various sources. In Phase I of this program, 
BNL has reviewed approximately seventy test reports to collect 
fragility or high level test data for switchgears, motor control cen- 
ters and similar electrical cabinets, valve actuators and numerous 
electrical devices of various manufacturers and models. This report 
provides an assessment and evaluation of the data collected in 
Phase I. The fragility data for medium voltage and low voltage 
switchgears and motor control centers are analyzed using the test 
response spectra (TRS) as a measure of the fragility level. The anal- 
ysis reveals that fragility levels can best be described by a group of 
TRS curves corresponding to various failure modes. The lower- 
bound curve indicates the initiation of malfunctioning or structural 
damage; whereas, the upper-bound curve corresponds to overall 
failure of the equipment based on known failure modes. High level 
test data for some components are included in the report. These 
data indicate that some components are inherently strong and do 
not exhibit any failure mode even when tested at the vibration limit 
of a shake iable. The common failure modes are identified in the 
report. The fragility levels determined in this report have been 
compared with those used in the PRA and Seismic Margin Studies. 
It appears that the BNL data better correlate with the HCLPF 
(High Confidence of a Low Probability of Failure) level used in 
Seismic Margin Studies and can improve this level as high as 60% 
for certain applications. Specific recommendations are provided for 
proper application of BNL fragility data to other studies. 


(PB—86-195740/XAB) Chernobyl reactor acci- 
dent: report of a consultation. Beninson, D.; Lindell, B. 
(World Health Organization, Copenhagen (Denmark). Re- 
gional Office for Europe). 6 May 1986. 43p. NTIS, PC 
A03/MF AO1. 

Following the accident at a nuclear reactor in Chernobyl, 
USSR, the WHO Regional Office for Europe inaugurated proce- 
duis tir Go aputiennlia acltention ent duaanteaien of em 
tion. Such were the complexities and uncertainties that it was de- 
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cided to call a one-day consultation of experts at short notice, who 
would review the situation and provide guidance as to the needs 
for immediate public health action and also advise on predicted 
longer-term trends. This meeting was held in Copenhagen on 6 
May, 1986 and the conclusions and recommendations of the expert 
group have been distributed. This report provides more detailed 
scientific background in relation to both the short-term recommen- 
dations and longer-term considerations, together with a description 
of the course of events, so far as information is available, in the first 
12 days after the accident occurred. 


(RAMA—85-2) RAMA final report January 1985. 
Sekine, K. (ed.). (Swedish Nuclear Power Inspectorate, 
Stockholm; Swedish State Power Board, Vaellingby; Oskar- 
shamnsverkets Kraftgrupp AB, Stockholm (Sweden); Sydk- 
raft AB, Malmoe (Sweden); National Inst. of Radiation Pro- 
tection, Stockholm (Sweden)). 20 Mar 1985. 176p. NTIS 
(US Sales Only), A09/MF AOl. File Number 
DE86702321. 

RAMA--85-1 Swedish version of this report. 

The RAMA project deals with the development of methods 
and analytical tools for the analysis of severe accidents in Swedish 
nuclear power plants. The analytical tools used are the computer 
codes MAAP, FPRAT and RETAIN-S. MAAP provides the pres- 
sure, temperature and core concrete attack inside the containment. 
FPRAT provides the fission product rate of release rom the over- 
heaing or melting core. RETAIN-S tracks the transport and reten- 
tion of fission products in the reactor coolant and containment ves- 
sels. The use of the codes is demonstrated in a few calculational 
examples. Conclusions are drawn on the suitability and applicability 
of the codes for their intended use and recommendations are given 
on further work. 


40633 (RAMA—85-3) RAMA sources term group final 
report January 1985. Liljenzin, J.O. (ed.). (Swedish Nuclear 
Power Inspectorate, Stockholm; Swedish State Power 
Board, Vaellingby; Oskarshamnsverkets Kraftgrupp AB, 
Stockholm (Sweden); Sydkraft AB, Malmoe (Sweden); Na- 
tional Inst. of Radiation Protection, Stockholm (Sweden)). 
Jan 1985. 144p. NTIS (US Sales Only), PC A07/MF AOl. 
File Number 86702322. 

This report briefly summarizes the phenomena believed to 
occur during a severe core meltdown accident and discusses their 
chemical and physical significance for the release, transport and 
deposition of radioactive materials during such accidents. The 
models used in the computer codes FPRAT, AEROREL, MA- 
TORET, RETAIN and NUCLEIDS are described and discussed in 
light of current knowledge and the experience obtained by running 
these codes. Possible deficiencies in the models are identified and 
some suggestions are given for further work on code development. 
Some results from a limited sensitivity analysis and from case tests 
with the codes are also presented. a an Sree 
conclusions drawn by the RAMA source term group regarding the 
usefulness of, correctness of results from and desired further devel- 
opment of the codes tested and used within the RAMA project. 


40634 (RAMA—85-4) RAMA containment group final 
report January 1985. Becker, K. (ed.). (Swedish Nuclear 
Power Inspectorate, Stockholm; Swedish State Power 
Board, Vaellingby; Oskarshamnsverkets Kraftgrupp AB, 
Stockholm (Sweden); Sydkraft AB, Malmoe (Sweden); Na- 
tional Inst. of Radiation Protection, Stockholm (Sweden)). 
21 Feb 1985. 193p. NTIS (US Sales Only), PC A09/MF 
A01. File Number DE86702323. 

In the present investigation the MAAP (Modular Accident 
Analysis Program) program, which was developed by FAI, has 
been employed to analyse the containment response to severe reac- 
tor accidents involving core meltdown and vessel failure. All of the 
twelve Swedish reactors, 9 BWRs and 3 PWRs, have been included 
in the study. In order to apply the MAAP code to the BWRs it 
was necessary to develop five new versions of the code. This de- 
velopment was carried out by FAI (Fauske and Associates Inc.). 
For the important cases of total blackout and LOCAs the MAAP 
code seems to give a reasonable description of the accident progres- 
sions, and the i times to containment failure were approxi- 
mately 2 days for all of the plants. With regard to the more compli- 
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cated cases, which for instance include starts and stops of emergen- 
cy cooling systems, only a limited number of cases have been stud- 
ied. The experience from this analysis is that certain sequences can 
be analysed with MAAP, but that further development of the code 
is necessary in order to cover all cases of interest for accident man- 
agement analysis. Thus, our versions of the MAAP code still need 
improvements and very qualified personnel are, in fact, needed in 
order too interpret the results properly. It was found that the early 
design of Swedish BWRs with a wetwell below the reactor vessel 
was a favourable one from the severe accident point of view. With 
regard to the newer designs, F1, F2, F3 and 03, which have a dry 
pedestal compartment below the reactor vessel, it was suggested 
that before a possible reactor vessel failure this compartment should 
be flooded by water in order to avoid an early rupture of the con- 
tainment. 


40635 (RISO-M—2504-Vol.1) Heat transfer correlations 
in nuclear reactor calculations SAEK-5. Vol. 1. Abel- 
Larsen, H.; Olsen, A.; Miettinen, J.; Siikonen, T.; Rasmus- 
sen, J.; Sjoeberg, A,; Becker, K. (Risoe National Lab., Ros- 
kilde (Denmark); Nordisk Kontaktorgan for Atomenergi 

spoergsmaal, Risoe (Denmark)). Jun 1985. 70p. NTIS (US 
Sales Only), PC A04/MF AOl1. File Number DE86702324. 

Heat transfer correlations, most of them incorporated in the 
heat transfer packages of the nuclar reactor safety computer pro- 
grammes RELAP-5, TRAC (PF1) and NORA have been tested 
against a relevant set of transient and steady-state experiments. In 
addition to usually measured parameters the calculations provided 
information on other physical parameters. Results are presented and 
discussed. The report consists of a main report (Vol. I) and appen- 
dices (Vol. II). Chapters 3, 4 and 5 of the main report are primarily 
intended for computer programme users. Chapter 6 is recommend- 
ed for those looking for main results rather than details. The appen- 
dices will be useful for computer programme developers. 


40636 (RISO-M—2504-Vol.2) Heat transfer correlations 
in nuclear reactor safety calculations SAEK-5. Vol. 2. Abel- 
a H.; Olsen, A.; Miettinen, J.; Siikonen, T.; Rasmus- 
, A.; Becker, K. a Lab., Ros- 
rk); Nordisk Kontaktor Atomenergi- 
Risoe (Denmark)). Jun 1985. leap. NTIS (US 
Suny. PC A08/MF AOl1. File Number DE86702325. 
tiles Sianelih ectnuhalicln. culls. of date deeeaae isthe 
heat transfer packages of the nuclar reactor safety computer pro- 
grammes RELAP-5, TRAC (PF1) and NORA have been tested 
against a relevant set of transient and steady-state experiments. In 
addition to usually measured parameters the calculations provided 
information on other physical parameters. Results are presented and 
discussed. The report consists of a main report (Vol. I) and appen- 
dices (Vol. II). Chapters 3, 4 and 5 of the main report are primarily 
intended for computer programme users. Chapter 6 is recommend- 
ed for those looking for main results rather than details. The appen- 
dices will be useful for computer programme developers. 


40637 (SAND—86-0025C) Integrated analysis of core 
debris interactions and their effects on containment integrity 
i eee eee 
i Albuquerque SA)). 1986. Contract 
ACL TED POO7ES. (CONF '—6). NTIS, PC 
A02/MF A0Oi - GPO. File Number TI86010994. 
From 3. workshop on integrity of containments for nuclear 
power plants; W: en ete ee 
CONT. computer code includes a versatile system 
6 ee Sane S ee Gat 
and radiological conditions inside the containment building during 
severe reactor accidents. Important contributors to these conditions 
are the interactions which may occur between released corium and 
cavity concrete. The phenomena associated with interactions be- 
tween ejected corium debris and the containment atmosphere 
(irect Containment Heating or DCH) also pose a potential threat 
to containment integrity. In this paper, we describe recent enhance- 
ments of the CONTAIN code which allow an integrated analysis 
eS eS eee as 
physical processes. In particular, the recent inclusion of the 
CORCON and VANESA models is described and a calculational 
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example presented. With this capability CONTAIN can model 
core-concrete interactions occurring simultaneously in multiple 
compartments and can couple the aerosols thereby generated to the 
mechanistic description of all atmospheric aerosol components. 
Also discussed are some recent results of modeling the phenomena 
involved in Direct Containment Heating. 14 refs. 


40638 (STUK-B-YTO—4) Safety-related occurrences at 
the Finnish nuclear power plants. Quarterly report January- 
March 1984, Reponen, H.; Viitasaari, O. (Finnish Centre for 
Radiation and “Reston Safety, Helsinki. Dept. of Nuclear 
Safety). Oct 1984. 19p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702332. 

Same report published i in Finnish as STUK-B-YTO-2. 

This report contains detailed descriptions of operating inci- 
dents and other safety-related matters at the Finnish nuclear power 
plants regarded as significant by the regulatory authority, the Finn- 
ish Centre for Radiation and Nuclear Safety. In this connection, an 
account is given of the practical actions caused by the incidents, 
and their significance to reactor safety is evaluated. The main fea- 
tures of the incidents are also described in the general Quartely 
Report for this period, Operation of Finnish nuclear power plants 
(STUK-B-YTO 3), which is supplemented by this report intended 
for experts. 


40639 (STUK-B-YTO—8) Safety-related occurrences at 
the Finnish nuclear power plants. Quarterly report April-June 
1984, Reponen, H.; Viitasaari, O. (Finnish Centre for Radi- 
ation and Nuclear Safety, Helsinki. Dept. of Nuclear 
Safety). Apr 1985. 22p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702334. 

Same report published in Finnish as STUK-B-YTO-6. 

This report contains detailed descriptions of operating inci- 
dents and other safety-related matters at the Finnish nuclear power 
plants regarded as significant by the regulatory authority, the Finn- 
ish Centre for Radiation and Nuclear Safety. In this connection, an 
account is given of the practical actions caused by the incidents, 
and their significance to reactor safety is evaluated. The main fea- 
tures of the incidents are also described in the general Quartely 
Report for this period, Operation of Finnish nuclear power plants 
(STUK-B-YTO 7), which is supplemented by this report intended 
for experts. 


(STUK-B-YTO—83/15) Safety-related occurrences 
at the Finnish nuclear power plants. Quarterly report July- 
September 1983. Viitasaari, O.; Rantavaara, A. (Finnish 
Centre for Radiation and Nuclear Safety, Helsinki. t. of 
Nuclear Safety). Mar 1984. 2ip. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86702335. 

This report contains detailed descriptions of operating inci- 
dents and other safety-related matters at the Finnish nuclear power 
plants regarded as significant by the regulatory authority, the Finn- 
ish Centre for Radiation and Nuclear Safety. In this connection, an 
account is given of the practical actions caused by the incidents, 
and their significance to reactor safety is evaluated. The main fea- 
tures of the incidents are also described in the general Quarterly 

for this period, Operation of Finnish nuclear power plants 
(STL-B-RTO-83/7), which is supplemented by this report intended 
principally for experts. 


(STUK-B-YTO—83/16) Safety-related occurrences 
at the Finnish nuclear power plants. Quarterly — Octo- 
ber-December 1983. Reponen, H.; Viitasaari, O. (Finnish 
Centre for Radiation and Nuclear Safety, Helsinki. Dep 
Nuclear Safety). Jul 1984. 27p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86702336. 

This report contains detailed descriptions of operating inci- 
dents and other safety-related matters at the Finnish nuclear power 
plants regarded as significant by the regulatory authority, the Finn- 
ish Centre for Radiation and Nuclear Safety. In this connection, an 
account is given of the practical actions caused by the incidents, 
and their significance to reactor safety is evaluated. The main fea- 
tures of the incidents are also described in the general Quartely 
Report for this period, Operation of Finnish Nuclear Power Plants 
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(STUK-B-YTO-83/8), which is supplemented by this report intend- 
ed principally for experts. 


Nuclear reactor safety device. Hutter, E. (to Dept. 
of Ei Energy, Washington, DC). US Patent 4,587,085. 6 May 
1986. Filed date 15 Aug 1983. vp. 

In a nuclear reactor having a core, a coolant for contacting 
and cooling the core, at least one control rod movable axially rela- 
tive to the core for varying the power output of the reactor, and 
control means for moving the control rod to regulate the power 
output, a safety device is described to afford additional protection 
against an upward thermal excursion of the core. Such safety 
device consists of: a laminated helical ribbon configured as a tube- 
like laminated helical coil having contiguous helical turns with sli- 
dably abutting edges, and means connecting such helical coil in an 
operative relationship between the control means and the control 
rod, the laminated helical ribbon having outer and inner laminae 
made of different materials having different thermal coefficients of 
expansion, the material of the outer lamina having a greater coeffi- 
cient of expansion than the material of the inner lamina, the lami- 
nated helical coil being in a position to receive heat from the cool- 
ant, the helical coil being heated by an upward thermal excursion 
which is thereby effective to cause the helical coil to wind up to a 
smaller diameter, the winding up of the helical coil being operative 
to produce a substantial increment in the total axial length of the 
helical coil, whereby the increment in the length of the helical coil 
produces axial movement of the control rod relative to the core to 
reduce the power output of the reactor peaty of the posi- 
tion of the control means. 


40643 In situ measurement of molecular hydrogen for nu- 
clear reactor safety studies. Hargis, P.J.; Stalker, K.T.; Reil, 
K.O.; Marshall, A.C. (Sandia National Labs., Albuquerque, 
NM). pp 298 of Digest of technical papers from the OSA/ 
IEEE 1985 conference on lasers and electro-optics. Wash- 
— ag Optical Society of America (1985). (CONF- 

From Conference on lasers and electro-optics; Baltimore, 


MD, USA (21 May ~~ 

Pulsed-UV laser spectroscopy is a sensitive diagnos- 
tic technique for detecting gas-phase molecules as low as 1 ppm. 
The authors used this technique to measure the generation rate of 
molecular hydrogen in experiments which simulate severe nuclear 
reactor accident conditions. These experiments were carried out at 
the Sandia Laboratories Annular Core Research Reactor (ACRR). 
The results reported here mark the first application of laser spec- 
troscopy to the real-time detection and quantitative measurement of 
any species in a nuclear reactor environment. For this experiment 
an in-pile test section with UV-transmitting optics was used to 
measure the real-time generation rate of hydrogen from the reac- 
tion of steam with a zircaloy cladding on nuclear fuel rods. A sche- 
matic diagram of the experimental apparatus is shown. A krypton- 
fluoride excimer laser operating at a wavelength of 248.5 nm and a 
pulse repetition rate of 10 Hz was used as the Raman excitation 
source. Raman si backscattered from steam and hydrogen 
were collected by an 18-cm diam quartz telescope used to image 
the signals onto the entrance slit of a 0.33 -m monochromator. 
Butyl acetate and N,N-dimethylformamide liquid filters were used 
to suppress backscattered laser light from the in-pile test section. 


C.A.; Srinivasan, M.G. (Components Tech. Div., hesmins 
National Lab., Argonne, Illinois). pp 85-90 of Proceedings 
of the 1985 pressure vessels and and piping conference. Volume 
PVP-98-6. Structural dynami en, S.S. New York, NY; 
American Society of Mechanical Engineers (1985). (CONF- 
850670—). 
From ASME Pressure Vessel and Piping Division confer- 


ence; New — USA (24 Jun 1985). 

A method for the estimation of first mode structural damp- 
tan dhmeianad tee alla sentiahianinn, toe anne ae ee 
data of the HDR containment building. Due to inadequate precision 
in the experimental phase measurements no valid results could be 
obtained. Based on modal analysis it was also noted that for sys- 
tems such as the HDR building, contributions of higher modes are 
not negligible as was assumed in the original approach. Therefore, 
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the procedure for the determination of superstructure damping 
using experimental data was extended to include the effects of 
higher modes. The extended method does no lead to any higher 
order nonlinear equations than the first mode approximation and 
was found to be as simple to apply as the original approach. 


40645 Behavior of the reactor coolant pump shaft seal 
during station blackout. Mings, W.J. (EG & G Idaho, Inc., 
Idaho National Engineering Lab., Idaho Falls, Idaho). pp 
pint 108 of Proceedings of the 1985 pressure vessels and 
piping conference. Volume PVP-98-6. Structural dynamics. 
Chen, S.S. New York, NY; American Society of Mechani- 
cal Engineers (1985). (CONF- 850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

The United States Nuclear Regulatory Commission (NRC) is 
considering classifying the problem of reactor coolant pump seal 
failures as an unresolved safety issue. Attention given to the issue is 
owing in large part to experimental results obtained from a research 
program developed to study shaft seal performance during station 
blackout. This paper reports that research. The NRC funded the re- 
search to resolve conflicting predictions of seal integrity between a 
seal user (equipment manufacturer) and an expert on shaft seal tech- 
nology. The researcher anticipated seal failure, but both sides 
agreed that predictions of seal serviceability required accurate test 
simulation of anticipated conditions rather than simple use of com- 
monly known material properties and accepted seal design criteria. 
Testing and analysis indicate a potential for pump seal failure under 
postulated blackout conditions, leading to a loss of primary coolant 
with the concomitant danger of core uncovery. Work to date does 
not answer all concerns regarding shaft seal failure, but it does 
scope the problem and defines research needed to completely re- 
solve the issue. 


40646 Pre-test safety analyses for pneumatic testing of a 
large steel containment shell model. Baker, W.E. (Wilfred 
Baker Engineering, San Antonio, Texas). pp 277-288 of Pro- 
ceedings of the 1985 pressure vessels and piping conference. 
Volume PVP-98-6. Structural dynamics. Chen, S.S. New 
York, NY; American Society of Mechanical Engineers 
(1985). (CONF-850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

A one-eigth-scale model typical of welded steel containment 
shells for nuclear reactors was designed, built and pressure tested at 
Sandia Laboratories. Test objectives dictated pneumatic testing to 
large plastic strains. Because of the potential blast and fragment 
hazards in the event of explosive shell failure, testing was conduct- 
ed at a remote field site at Sandia. This paper presents the results of 
a pre-test safety analysis of potential blast and fragment hazards in 
the event of explosive failure of the large steel shell model during 
pneumatic testing at the Sandia site. Predictions are given of blast 
wave strengths as a function of distance, shell failure patterns, shell 
fragment velocities, and possible distances of travel of fragments 
before impact. 


during pneumatic testing. Baker, (Wi Baker 
neering, San Antonio, Texas). pp 289-296 of ee 
the 1985 pressure vessels and piping conference. Volume 


PVP-98-6. Structural dynamics. Chen, S.S. New York, NY; 
American Society of Mechanical Engineers (1985). (CONF- 
850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 


design 
containment shell model failed explosively. This paper presents the 
Se ne aoe cee eee 
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40648 SHAPS-2: A three-dimensional computer program 
for linear/nonlinear static/dynamic analyses of piping sys- 
tems. Wang, C.Y. (Reactor Analysis and Safety Div., Ar- 
gonne National Lab., Argonne, Illinois). pp 195-205 of Pro- 
ceedings of the 1985 pressure vessels and piping conference. 
Volume PVP-98-7. Fluid structure dynamics. Ma, D.C.; 
Moody, F.J. New York, NY; American Society of Mechan- 
ical Engineers (1985). (CONF- -850670—). Contract W-31- 
109-ENG-38. 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

A three-dimensional computer program for liner/non-linear, 
static/dynamic analyses of reactor-piping systems under various ac- 
cident loads is described. In the analysis, the hydrodynamic calcula- 
tion can be performed in the implicit or semi-implicit manner. The 
structure response can be calculated using either a purely explicit 
or implicit time-integration scheme. Coupling between the fluid and 
structure is achieved by utilizing either the implicit-explicit or im- 
plicit-implicit link. Thus, a wide range of piping safety problems 


can be analyzed by the suitable choice of options available in the 


hydrodynamics and structural analysis. In this paper, several salient 
features are presented. Sample problems illustrating the versatility 
of the program are given. The results are discussed in detail. 


40649 Component fragility test program at the Lawrence 
Livermore National Laboratory. Holman, G.S.; Chou, C.K. 
(Lawrence Livermore National Lab., Livermore, Califor- 
nia). pp 29-34 of Proceedings of the 1985 pressure vessels 
and piping conference. Volume PVP-98-3. Recent advances 
in seismic design of piping and components. Liu, T.H. New 
York, NY; American Society of Mechanical Engineers 
(1985). (CONF-850670—). 

From ASME Pressure Vessel and Piping Division confer- 
ence; New Orleans, LA, USA (24 Jun 1985). 

Current probabilistic risk assessment (PRA) methods for nu- 
clear power plants utilize component fragilities which are for the 
most part based on a limited data base and engineering judgement. 
The seismic design of components is based on code limits and NRC 
requirements that may not reflect the actual capacity of a compo- 
nent to resist failure. In order to improve the present component 
fragility data base and establish realistic component seismic design 
margins, the NRC has commissioned a projected three-year pro- 
gram to compile the existing fragilities data base and at the same 
time independently perform tests which will generally enhance un- 
derstanding of component failure modes and of the various issues 
affecting fragility and seismic margins. This paper presents the plan- 
ning and technical approach being taken by LLNL in the NRC 
Component Fragility Program. 


—- Seen ee nae a See 
in electrical measurement and control circuits. Meining 

R.D.; Dinsel, M.R.; Soberano, F.T. (Idaho National En Engi. 

neering Lab. EG & G Idaho, Inc. Idaho Falls, ID). pp 35- 

42 of igs of the international conference on nuclear 

power "2 aging, availability factor and reliability analysis. 


Goel, Park, OH; American Society of Metals 
(1985). (CONF-850713—). Contract AC07-76I1D01570. 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

This paper discusses electrical techniques that have been 
used by EG & G, Idaho Inc. to assess the condition of the electri- 
cal systems at Three Mile Island Unit 2 (TMI-2) subsequent to the 
accident of March 28, 1979. These same techniques could be: used 
to monitor aging at any similar facility. The direct current and 
radio-frequency electrical testing techniques have been used to de- 
termine the qualitative condition of electrical systems within the 

TMI-2 Reactor Building. Typical circuits of the electrical systems 
are defined and both theoretical and actual data are presented. Fun- 
damental analysis techniques and their application to understanding 
plant aging and improved safety is discussed. The electrical systems 
all treated as circuits include all interconnections and cabling. 
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40651 Systems interaction study of a Westinghouse 
PWR. Youngbiood, R.; Hanan, N.; Fitzpatrick, R.; Xue, D.; 
Bozoki, G.; Fresco, A; Papazoglou, I.A. (Brookhaven Na- 


tional Lab., Upton, NY). pp 619-624 of Proceedings of the 
international conference on nuclear power plant 


availability factor and reliability analysis. Goel, V.S. 
ca — American Society of Metals (1985). (CONF- 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

This paper presents methods and findings of a systems inter- 
action study of Indian Point 3. The study was carried out in sup- 
port of the resolution of Unresolved Safety Issue A-17 on Systems 
Interactions. Fault tree methods were employed. Among the 
study’s findings is a single active failure in the low pressure injec- 
tion function; this discovery led to a plant modification. The pur- 
pose of this paper is to report methods and findings of a systems 
interaction study conducted at Brookhaven National Laboratory in 
support of the resolution in Unresolved Safety Issue (USI) A-17. In 
addition to providing support to the staff in resolving USI A-17, 
the project discovered an important new class of failure modes 
which led the utility to implement a hardware modification. The 
scope of the project is indicated, key features of the method are 
highlighted, principle findings are discussed, and comments are of- 
fered on the usefulness of this type of study. 


40652 The effects of the TMI-2 accident and post-acci- 
dent environments on cable/connection a - Program 
status report. Cannon, C.P.; Cannon, N.S. (Westinghouse 
Hanford Co., Richland, WA). pp 91-94 of Proceedings of 
the international conference on nuclear power plant a 
availability factor and reliability analysis. Goel, Vs. M 

a — American Society of Metals (1985). (CONF. 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

The status of work to assess the effects of the accident and 
post-accident environments on cable and connection components 
within TMI-2 containment is discussed. Diagnostic data has been 
taken in-situ on approximately 150 cables; 38% of cables tested to 
date appear inoperable. This data along with estimates of environ- 
mental exposure are not being used to identify components of pri-* 
mary interest for removal and laboratory evaluation. The cable/ 
connections from the in-core neutron flux monitors and thermocou- 
ples have been removed and the laboratory procedures to evaluate 
both mechanical and electrical properties are discussed. The data 
will form a technical basis from which to assess present functional 
conditions and remaining life. 


40653 Three Mile Island instrumentation system for 
characterization of electrical circuits. Hintze, M.M.; Richard- 
son, J.G.; Chick, D.R.; Helbert, H.H.; Pay DS.; Weir, 
‘Tak (Idaho National » EG&G "Idaho, 
Inc., Idaho Falls, ID). pp 95-98 o Slavin of the inter- 
national conference on nuclear power plant aging, availabil- 
ity factor and reliability analysis. Goel, V.S. Metals Park, 
OH; American Society of Metals (1985). (CONF-850713—). 
Contract AC07-761D01570. 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

The Electrical Circuit Characterization and Diagnostic 
(ECCAD) System was developed by EG & G Idaho, Inc., to assess 
the condition of electrical instrumentation and control channels 
subjected to the accident at Three Mile Island Unit-2 (TMI-2). The 
system is described in order to show its efficiency for characteriz- 
ing electrical circuits and diagnosing the effects of environment and 
aging on electrical circuits at plants throughout the nuclear power 
industry. Such effects include the total environmental impact on a 
circuit, not simply those caused by radiation and temperature. 
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40654 Condition monitoring of electrical cables located 

inside containment. Toman, G.J.; Carfagno, S.P. (Franklin 

Research Center, Philadelphia, PA). pp 27-30 of Proceed- 

ings of the international conference on — power plant 

, availability factor and reliability analysis. Goel, V.S. 

sgn etals Park, OH; American Society of Metals (1985). 
(CONF-850713—). 

From International conference on nuclear power plant 

aging, availability factor and reliability analysis; San Diego, CA, 


USA (7 Jul 1985). 

: The general concepts of equipment condition monitoring as 
applicable to the detection of age-related deterioration of safety-re- 
lated electrical cable are described. The first goal is to detect dete- 
rioration in the incipient stage, prior to in-service failure and prior 
to the point at which the cable can no longer be expected to per- 
form its function when exposed to design basis accident conditions. 
The second goal of cable condition monitoring is to determine the 
degree of cable degradation and to predict the remaining useful life. 
In-situ nondestructive testing and destructive laboratory testing are 
discussed. Interim recommendations are given for the implementa- 
tion of a condition monitoring program. 


40655 Failure analysis and success : Roles in 
plant aging assessments. Johnson, A.B. (Battelle Pacific 
Northwest Labs., P.O. Box 999, Richland, WA). pp 455-458 
of Proceedings of the international conference on nuclear 
os a sging, availability factor and reliability analysis. 

Park, OH; American Society of Metals 
(1583). \OONE. -850713—). 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

Component aging investigation is an important element in 
the U.S. Nuclear Regulatory Commission (NRC) Nuclear Plant 
Aging Research (NPAR) strategy for determining whether the life 
of a nuclear plant may be extended. Components may be obtained 
from plants being decommissioned as well as from commercial 
plants, both for in situ tests and for examination of equipment re- 
moved from service. Nuclear utilities currently have programs that 
address aspects of equipment reliability, such as root cause analysis 
for safety related equipment that has malfunctioned and trend anal- 
ysis to follow the course of both successful and abnormal equip- 
ment performance. Properly coordinated, the NPAR and utility 
programs offer an important approach to establishing the data base 
necessary for extending the operating life of nuclear electrical gen- 
erating plants. 


40656 Digraph Matrix Analysis: A new approach to sys- 
tems interaction analysis. Sacks, I.J.; Alesso, H.P.; Ashmore, 
B.C. (R & D Associates, Arlington, VA). pp 487-490 of 
Proceedings of the international conference on nuclear 
power plant aging, availability factor and reliability analysis. 
Goel, V.S. M Park, OH; American Society of Metals 
(1985). (CONF-850713—). 

From International conference on nuclear power plant 
aging, availability factor and reliability analysis; San Diego, CA, 
USA se Jul =. 

Systems Interaction was introduced by the Nucle- 
ar eeiiiieny 4 Commission to identify interdependency of safety 
and support systems. Digraph Matrix Analysis was developed to 
allow the determination of these interdependencies. The main fea- 
tures of DMA are: the reliability model is traced directly from 
system schematics, all components of front line and support systems 
are included in a single integrated model, and the model is proc- 
essed automatically with no heuristic culling applied. The recent 
application of DMA to the Indian Point-3 systems interaction anal- 
ysis resulted in the discovery of several significant deeply hidden 
systems interactions. 


40657 Collection and analysis of training simulator data. 
Krois, P.A.; Haas, P.M. (Oak Ridge National Lab., Oak 
Ridge, TN 37830). 100-108 of Conference record for 
1985 IEEE third erence on human factors and nuclear 
safety. en, E.W. Piscataway, NJ; IEEE Service Center 
(1985). ¢ INF-#506100—), Contract AC05-840R21400. 
From TEEE conference on human factors and power 


plants; could CA, USA (23 Jun 1985). 
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The purposes of this paper are: (1) to review the objectives, 
approach, and results of a series of research experiments performed 
on nuclear power plant training simulators in support of regulatory 
and research programs of the U.S. Nuclear Regulatory Commission 
(NRC), and (2) to identify general research issues that may lead to 
an improved research methodology using the training simulator as a 
field setting. Research products consist of a refined field research 
methodology, a data store on operator performance, and specific 
results pertinent to NRC regulatory positions. Issues and potential 
advances in operator performance measurement are discussed. 


Training related research and development con- 
Gucted at Oak Ridge National for the US Nuclear 
Regulatory Commission. Haas, P.M. (Oak Ridge National 
Lab., Oak a TN). pp 263-269 of Conference record for 
1985 IEEE third conference on human factors and nuclear 
en, E.W. Piscataway, NJ; IEEE Service Center 

198. ( INF-8506100—). 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, USA (23 Jun 1985). 

For a number of years Oak Ridge National Laboratory 
(ORNL) has conducted a sizeable program of human factors re- 
search and development in support of the Office of Nuclear Regu- 
latory Research of the US Nuclear Regulatory Commission (NRC). 
The history of this effort has in many ways paralleled the growth 
of human factors R & D throughout the nuclear industry and the 
program has contributed to advances in the industry as well as to 
NRC regulatory and research programs. This paper reviews the 
major projects and products of the program relevant to training 
and concludes with an identification of future R & D needs. 


40659 The effects of overtime work and task complexity 
on the performance of nuclear plant operators: A proposed 
methodology. W.W.; Potash, L. (La 
more National Lab., P.O. Box 808, L-195, Livermore, CA 
94550). pp 288-294 of Conference record for 1985 IEEE 

conference on human factors and nuclear safety. 
Hagen, E.W. Piscataway, NJ; IEEE Service Center (1985). 
(CONF-8506100—). 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, USA (23 Jun 1985). 

is document presents a very general methodology for de- 

termining the effect of overtime work and task complexity on oper- 
ator performance in response to simulated out-of-limit nuclear plant 
conditions. The independent variables consist of three levels of 
overtime work and three levels of task complexity. Multiple de- 
pendent performance measures are proposed for use and discussion. 
Overtime work is operationally defined in terms of the number of 
hours worked by nuclear plant operators beyond the traditional 8 
hours per shift. Task complexity is operationalized in terms of the 
number of operator tasks required to remedy a given plant anoma- 
lous condition and bring the plant-back to a “within limits” or 
“normal” steady-state condition. The proposed methodology would 
employ a 2 factor repeated measures design along with the analysis 
of variance (linear) model. 


Gattis did solelon tenes nuclear power 
= T.G.; O’Brien, J.N.; oes C.M. (Div. of 

Risk Analysis and Operations, U.S. Nuclear Regulatory 
Commission, W: n, DC 20555). pp 321-328 of Con- 
Semen caaseh tor 08 GS tied ooo ck bomen 
factors and nuclear safety. Hagen, E.W. Piscataway, NJ; 
IEEE Service Center (1985). (CONF-8506100—). 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, USA (23 Jun 1985). 

This paper describes the results of an assessment of how well 
currently available Probabilistic Risk Assessment (PRA) data ad- 
dress a representative set of human risk issues of current concern to 
the U.S. Nuclear Regulatory Commission (NRC). A three-step 
process was used to make that assessment. First, all Human Reli- 
ability Analysis (HRA) data included in 19 PRAs were identified, 
collected, and stored on a computer. For each HRA/PRA datum 
identified, a data record was compiled into which all descriptive in- 
formation presented in the PRA was catalogued including, when 
available, the (1) personnel, (2) actions, (3) performance shaping 
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factors (PSFs), (4) situation, and (5) systems involved. This resulted 
in the collection of 1,976 individual HRA/PRA data records. Only 
193 of these data records were complete with respect to all five 
types of descriptive information. Second, a list of human risk 
“working level issues” of concern to NRC was compiled. This was 
done by reviewing (1) Generic Safety Issues, (2) NRC planning 
documents, and (3) conducting interviews with cognizant NRC 
staff. This resulted in a list of 175 working level issues which re- 
flect the data needed by NRC to address the human performance 
aspects of the Generic Safety Issues. This list was then analyzed 
using a method which identified data needed in terms of (1) person- 
nel, (2) actions, (3) PSFs, (4) situations, and (5) systems. Using all 
reasonable conbinations of these five information categories a total 
of 30,292 individual data needs were identified. Finally, the HRA/ 
PRA data which were collected from 19 PRAs were compared to 
the data needs to access the extent to which currently available 
PRA data are useful in addressing human risk issues of concern to 
NRC. Less than 1% of the data needs were determined to be ad- 
dressd by currently available PRA data. 


40661 —— sequential failure model: A gg on 
approach to quan’ human error dependency. Saman 

(Dept. of Nuclear Energy, Brookhaven National a. 
Upton, NY 11973). pp 336-342 of Conference record for 
1985 IEEE third conference on human factors and nuclear 
safety. E.W. Piscataway, NJ; IEEE Service Center 
(1985). (CONF-8506100—). 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, USA (23 Jun 1985). 

This paper rpesents a p approach to quantifying 
human error dependency when multiple tasks are performed. De- 
pendent human failures are dominant contributors to risks from nu- 
clear power plants. An overview of the Multiple Sequential Failure 
(MSF) model developed and its use in probabilistic risk assessments 
(PRAs) depending on the available data are discussed. A small- 
scale psychological experiment was conducted on the nature of 
human dependency and the interpretation of the experimental data 
by the MSF model show remarkable accommodation of the de- 
pendent failure data. The model, which provides an unique method 
for quantification of dependent failures in human reliability analysis, 
can be used in conjunction with any of the general methods cur- 
rently used for performing the human reliability aspect in PRAs. 


25 ENERGY STORAGE 


40662 (AD-B—088771/1/XAB) 

energy sources. Final report, 3 March-21 1983. 
Forward, R.L. (Forward Unlimited, Oxnard, CA (USA)). 
Dec 1983. 138p. NTIS, PC A07/MF AO1. 

This report contains a summary of the non-proprietary tech- 
nical results of the referenced contract. The objective of the con- 
tract was to survey the entire field of advanced propulsion to un- 
cover and carry out a technical assessment of any concept that 
showed promise of leading to a major advance in available energy 
sources for space power and propulsion in the next century. In gen- 
eral, any concept that might derive energy from the space environ- 
ment was to be considered, as well as any unconventional methods 
of storing energy in a compact form that may have applicability to 
ee ee ee ee eee, 
ered and preliminary technical assessments were carried out on 28 
of the more promising concepts. For Phase 2, it was recommended 
that further studies be carried out on solid metastable helium, solar 
heated plasmas, perforated solar sails, and antiproton annihilation 
propulsion. Of these, the Air Force selected two concepts to re- 
ceive the major portion of the Phase 2 effort, solar heated plasmas 
and antiproton annihilation. 


2502 Compressed Gas 


EM—444: 1.1-1.45) Overview on com- 
pressed-air energy storage C . Schainker, R.B. (Electric 
Power Research Institute, Palo Alto, CA). Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 
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From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

A review of compressed air energy storage systems is pre- 
sented in outline form. The following topics are summarized: (1) 
what is the status of load-leveling storage technologies, (2) what is 
compressed air energy storage (CAES), (3) CAES historical back- 
ground, (4) CAES economic and oil/gas savings, (5) what does 
CAES plants cost, (6) operational reliability of CAES plants, (7) 
issues affecting CAES plants being built in the USA, (8) how does 
pumped hydro and cAES compare, (9) how does combustion tur- 
bine and CAES compare, and (10) what steps and timing should be 
followed in building a CAES plant. 


40664 (EPRI-EM—4445, pp 1.46-1.50) em 9p Son 
energy storage (CAES): overview, performance and 

for 25 MW to 220 MW plants. Schainker, R.B.; Nekhemtine 
M. (Electric Power Research Institute, Palo Alito, CA). Feb 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—).. 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Comparative results are presented for the performance and 
cost data of 25 MW-220 MW compressed-air energy storage 
(CAES) power plants. The data include steady-state and dynamic 
load following characteristics, turbomachinery versus storage costs 
and siting flexibility for this type of energy storage power plant. 
Also presented is a description of the various types of air storage 
geologic formations available in about 3/4 of the US. 


= (EPRI-EM—4445, pp 1.51-1.55) eae 
air energy storage (CAES): design, 
ics. Schainker, R.B.; Nakhamkin, M. (Electric on he. Re- 
search Institute, Palo Alto, CA). Feb 1986. Research Re- 
| oe Center, Box 50490, Palo Alto, CA 94303. File 
umber T186920187. (CONF-850130—; CONF-850523—; 
CONF-8411249—). 
From Workshop on com 
New Orleans, LA, USA (16 Jan 1985). 
Compressed air energy storage (CAES) plants store off-peak 
energy from coal or nuciear baseload plants for use during periods 
of intermediate and peak demand. Thus, CAES performs an energy 
management function, or so-called load management on the utility 
side of the meter, similar to pumped hydro (PH). CAES is the only 
available commercial alternative to PH and has better delivery effi- 
ciency, operating costs (depending on charging and fuel cost), 
siting opportunities, and capital costs. CAES also has less environ- 
mental and licensing issues than PH. A comparison of these charac- 
teristics for a number of storage technologies is presented. CAES 
and PH are the only ones that are not in the research and develop- 
ment phase. 


air energy storage plants; 


pressed air energy storage systems. 
kin, M.; Stange, J.R.; Giannuzzi, . (Electric 
search Institute, Palo Alto, CA). Feb 1986. Research Re- 
Center, Box 50490, Palo Alto, CA 94303. File 
ber T186920187. (CONF-850130—; CONF-850523—; 
CONF.8411249—). 
From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 


(CAES) power plant application are presented. Submitted by equip- 
ment suppliers, proposals are based on the commercially available 
equipment. Performance data and budget prices indicate that the 
CAES power plant is one of the most cost effective sources of pro- 
viding peaking power and load management. 
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40667 eee noes ean, 1.63-1.68) A epee = 
turobmachinery devel 


ment. ae R: 
Sanniahees R.B.; Contes F. (Gibbs & Hill, pr ‘eb 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Results of engineering and optimization of 25 MW and 50 
MW turbomachinery trains for compressed air energy storage 
(CAES) power plant application are presented. Proposals submitted 
by equipment suppliers are based on commercially available equip- 
ment. Performance data and budget prices indicate that the CAES 
power plant is one of the most cost effective sources of providing 
peaking/intermediate power and load management. CAES power 
plant integration procedure and the specifics of turbomachinery 
design are presented. 


40668 (EPRI-EM—4445, pp 2.3-2.23) Geotechnical con- 
siderations of the storage container for mini-CAES plants. 
Katz, D.L. (Univ. of Michigan, Ann Arbor). Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

The underground storage aspects of Compressed Air Energy 
Storage (CAES) are discussed under the following topics: back- 
ground of underground storage of natural gas, concept of under- 
ground storage of air to help serve peak-intermediate electric load 
requirements, a schematic flow system of the surface plant and un- 
derground facility, the modes of air storage, elements of design of 
porous media reservoirs, steps in acquisition and development of 
underground reservoirs, use of salt cavities for gas storage, use of 
mined cavities, and reliability of underground storage operations. 


40669 ) geese pp 2.27-2.32) Underground 
storage: a CAES ite. Allen, K. (Fenix & Scisson, 
Inc., Tulsa, OK). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920187. 
(CONF-850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New oo, LA, ay (16 Jan 1985). 

The techniques for storing compressed air underground are 

proven and have been used by the petroleum industry for over 70 
years. Solution mined salt caverns, hard rock conventionally mined 
caverns, and aquifers can be used to successfully store compressed 
air. The experience of underground hydrocarbon storage is re- 
viewed and the storage of compressed air for Compressed Air 
Energy Storage (CAES) type facilities is discussed. Since the tech- 
nique of storing air is identical to storing natural gas, the successful 
long-term experience of natural gas storage projects is reviewed. 


40670 (EPRI-EM—4445, pp 2. wetinnte Ps Types of under- 
ground storage reservoirs for compressed air. Istvan, J.A.; 
Bakhtiari, H. (PB-KBB Inc., Houston, TX). Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Natural gas storage experience in underground reservoirs 
spans in excess of 60 years. Initially natural gas was storaged only 
in depleted oil or gas fields. But as the demand for available storage 
for natural gas began to increase and acceptable depleted oil and 
gas fields in the proper geographical areas became scarce, alterna- 
tives had to be explored. In 1945, the idea of storing natural gas in 
an aquifer (water occupied porous sandstone) became a reality 
when the first such storage facility was installed in Derby Doe Run 
in Kentucky. Shortly after this, a second facility was installed in 
northern Illinois. This method of underground storage was econom- 
ical although not as cost effective as depleted reservoirs. The limit- 
ed availability of aquifers, directed utilities and gas companies to 
utilize man-made salt cavities, mined caverns and tunnels for natu- 
ral gas storage. The experience gained from underground natural 
gas storage, paved the way for developing criteria for compressed 
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air storage. The various types of possible underground storage res- 
ervoirs for compressed air energy storage are reviewed. 


40671 (EPRI-EM—4445, pp 2.47-2.64) Importance of 
adequate geotechnical evaluation for CAES siting in aquifers. 
McClure, C.R.; Ross, J.H. (Bechtel Group, San Francisco, 
CA). Feb 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920187. (CONF- 
850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Geologic exploration and evaluation of potential CAES sites 
in porous media or aquifers require special considerations that are 
important not only to power companies and regulatory agencies, 
but also to financial and insurance institutions. Some of the geolog- 
ic characteristics of CAES aquifer sites and exploration require- 
ments that should be met to assure financial institutions and insur- 
ance companies that the project will operate successfully when 
constructed are described. No compressed-air energy storage 
(CAES) facilities have been built in the US, although the concept 
has received considerable attention by government and industry in 
the last decade. The delay in development appears to relate more to 
the overall economics of CAES operations than to real geologic 
concerns. Based on modeling studies, laboratory investigations, and 
ongoing field testing, potential geological and hydrological prob- 
lems should not be significant, provided a thorough program of 
geologic investigation is pursued. 


40672 (EPRI-EM—4445, pp 2.67-2.76) Geotechnical 
testing for CAES construction: hard rock-hydraulically com- 
pensated system. Phillips, S.H.E. (Cementation Co. of Amer- 
ica, Inc., Tucson, AZ). Feb 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920187. 
(CONF-850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

The reliability of mechanical equipment for a CAES plant is 
discussed. This study considers those aspects of the underground 
construction which help to make those parts of the overall systems 
just as reliable. The emphasis is on the importance of geotechnical 
testing and its effect on warranty as an aspect of construction. 
Some construction techniques are also considered. Although most 
of the general principles mentioned apply to any type of CAES 
plant, the specific details are relevant only to the hard rock hydrau- 
lically compensated system. 


40673 (EPRI-EM—4445, pp 2.79-2.97) Preliminary geo- 
logical and engineering assessment for a CAES facility in 
bedded salt. Rosenblad, J.L.; Briedis, J.; Picking, L.W. 
(Stone & Webster Engineering Corp., Boston, MA). Feb 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

The possibility for CAES reservoirs exists wherever appro- 
priate salt formations are present. Caverns in bedded salt hold 
promise for CAES applications. Favorable characteristics of 
bedded salt formations such as in the Permian Basin of Texas are its 
large areal and vertical extent that allows for flexibility in siting; 
very stable tectonic conditions; predictability of oe per- 
meability, and in-situ properties; extensive existing data base from 
Rete ond en etn eae 
caverns in the bedded salt that are used for the production of brine 
and for storing liquid and gas petroleum products under pressure. 


40674 (EPRI-EM—4445, pp 2.101-2.106) Compressed air 
energy storage in porous media. Whims, M.J. Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

The major work steps required for the development of natu- 
ral gas storage fields are similar to those which would be required 
for CAES development. ANR Storage Company’s development 
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program for its porous media reservoirs could be considered typical 
of the gas storage industry, and included site selection, regulatory 
licensing, surface facility design, reservoir engineering, surface fa- 
cility construction and well drilling. Compressed air energy storage 
in porous media appears to be a technically feasible concept, as it 
has proven to be in the Huntorf cavern. From the viewpoint of a 
gas storage developer and operator, some aspects of CAES in aqui- 
fer and depleted gas reservoir porous media require more in-depth 
study to help insure a relatively trouble-free type of operation. Five 
key areas which need further study are discussed. 


40675 (EPRI-EM—4445, pp 2.109-2.120) Underground 
construction: hard rock, water-compensated design. Willett, 
D.C. (Acres American Inc., Buffalo, NY). Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

The site selection process for a CAES facility will most 
likely involve three steps undertaken in parallel with the plant se- 
lection and design. First, a screening process will locate several 
possible sites within a region of study. Second, sites identified in the 
screening process will be ranked according to their economic, tech- 
nical, and environmental acceptability for a CAES piant. Finally, 
confirmatory investigations will be undertaken at the selected site. 
The preferred geographic location will be within or close to the 
utility’s load center. Great distances from the load center will add 
to operational costs due to transmission losses of both charging 
power and generated power. A site close to existing transmission 
lines will minimize both the capital cost and potential environmen- 
tal problems associated with interconnection of the facility with the 
system. A water compensated system will require a source of water 
for initial filling and makeup. Guidelines to be used in preliminary 
assess of site suitability for a hard rock storage facility, before site 
investigations are carried out, are discussed. 


(EPRI-EM—4445, pp 3.3-3.9) Mini-compressed- 
air energy storage. Karalis, A. (United Engineers & Con- 
structors Inc., Philadelphia, PA). Feb 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number 1186920187. (CONF-850130—; CONF-850523—; 
CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New oo. LA, USA (16 Jan 1985). 
A discussion of a mini-compressed energy storage power 
plant is presented in outline form. The topics discussed include the 
turbomachinery, air storage, and plant on- and off-site factors. 


40677 (EPRI-EM—4445, pp 3.13-3.24) CAES power 
plant integration and cost evaluation. Nakhamkin, M. (Gibbs 
& Hill, Inc., New York, NY). Feb 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920187. (CONF-850130—; CONF-850523—; CONF- 
8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

A CAES power plant integration and cost evaluation study 
is presented in outline form. The following topics are discussed: 
mini-CAES technology, CAES plant specifics, major developments 
in mini-CAES power plants, 25 MW and 50 MW turbomachinery 
trains, mini-CAES advantages, and total costs for CAES plants. 


40678 (EPRI-EM—4445, pp 3.27-3.34) Heat rejection 
system optimization for compressed air sae ae — 

— Stange, J.R.; Giannuzzi, L.F.; Nakhamkin, M 
derson, T. (Gibbs & Hill, Inc., New York, NY). Feb ‘ee. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Co, LA, USA (16 Jan 1985). 

A generic procedure for heat rejection system optimization 
for compressed air energy storage application is presented. Present- 
ed, also, are the results of optimization and engineering of the heat 
rejection system for the Soyland Power Cooperative Compressed 
Air Energy Storage Plant. 
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40679 (EPRI-EM—4445, pp 3.37-3.42) Turbomachinery 
cycle optimization for CAES applications. Stange, J.R.; Gian- 
nuzzi, L.F.; Nakhamkin, M. (Gibbs & Hill, Inc., New York, 
NY). Feb 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920187. (CONF- 
850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

The results of gas turbine cycle analysis with optimization 
equations for various compressed air energy storage power plant 
cycle arrangements are presented. Preliminary comparative analysis 
indicates that implementation of the recommendations in this study 
provides optimized gas turbine cycles resulting in fuel savings of 
about 10% as against cycle arrangements with equal work distribu- 
tion among compressors and turbines. 


40680 (EPRI-EM—4445, we 3.45-3.58) CAES plant ar- 
rangement concepts. Walke, W.C. (Sargent & Lundy, Chica- 
go, IL). Feb 1986. Research R rts Center, Box 50490, 
Palo Alto, CA 94303. File Number ” 1186920187. (CONF- 
850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Sargent & Lundy (S & L) concepts regarding plant arrange- 
ment options for a compressed air energy storage (CAES) plant are 
presented. Additional plant arrangement details covering site ar- 
rangement, as well as power block arrangement options are devel- 
oped. Supplemental details concerning typical project activities are 
discussed. Past S & L compressed air energy storage experience as- 
sociated with the Electric Power Research Institute/Department of 
Energy research project, Compressed Air Energy Storage Prelimi- 
nary Design and Site Development Program, is also identified. 


40681 (EPRI-EM—4445, pp 3.61-3.73) Plant costs and 
integration options: hard rock, water-compensated design. 
Warnock, J.G.; Willett, D.C. (Acres American Inc., Buffa- 
lo, NY). Feb 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920187. (CONF- 
850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Plant costs and integration options for a CAES plant in hard 
rock are discussed. The subject is discussed under the following 
topics: planning, design approach, cost of air storage system, and 
air leakage. Provided that an orderly approach is adopted towards 
the various steps involved in the site selection, site investigation, 
detailed design and subsequent construction of the facility, the fact 
that there is not specific precedent should not cause concern. How- 
ever, any attempt to short cut this well-proven approach may result 
in costly delays or even major catastrophes. 


re ae eee?! 3.75-3. een Compressed air 
energy storage plants mini: option plant costs 
and integrated options. Warnock, I. G.F Feb 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number 1186920187. (CONF-850130—; CONF-850523—; 
CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

A description is presented in outline form of plant costs and 
integrated options of a mini-CAES power plant. The following 
topics are discussed: siting flexibility, small capacity additions, 
modest project cast and low risk, immediate system benefit, third 
party financing, attractive option for early commitment/commer- 
cialization, modest capital cost plus low risk plus system benefit, 
third party ownership, leasing options, need for development of 
rate/regulatory strategies, and scope for EPRI initiatives. 


40683 (EPRI-EM—4445, pp 4.2-4.17) Expanders, com- 
bustors, generator/motors and associated systems for mini- 
CAES plants. Loughlin, R.M. (T urbodyne Divisi Division, Wells- 
ville, NY). Feb 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File eater 1186920187. (CONF- 
850130—; CONF-850523—; CONF-8411249—). 





From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 
Comprehensive pre engineering of expander-genera- 
tor trains based on six alternate sets of operating parameters is dis- 
cussed. These sets of operating conditions were defined to substan- 
tially encompass the spectrum of probable Mini-CAES require- 
ments dictated by cavern characteristics and other site-specific con- 
siderations. The basic operating parameters for the six Mini-CAES 
systems addressed in this preliminary engineering effort are summa- 
rized. There are two 25 MW systems and four 50 MW systems. In 
the interest of optimizing the economics of plant operation, five of 
the systems incorporate both high and low pressure expanders with 
reheat at an intermediate point in the overall expansion from cavern 
pressure to atmosphere. The other system forgoes reheat and uti- 
lizes a single expander tc offer the simplicity and low initial cost of 
a very basic 25 MW expander-generator train. The 25 MW and the 
50 MW systems are described. 


40684 (EPRI-EM—4445, PS 4.20-4.35) Mini-CAES 
plants for small utilities. Stys, Z.S. (BBC Brown Boveri, 
Inc., North Brunswick, ND) 1 Reb 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920187. (CONF-850130—; CONF-850523—; CONF- 
8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA ae Jan 1985). 

The first 290 MW CAES plant, built on a turn-key basis by 
BBC, is in very successful operation at Huntorf, West Germany, for 
over five years. Several large utilities in the US and abroad are seri- 
ously considering and evaluating such systems for their future gen- 
eration mix. The only size available so far is BBC’s 220 MW, 60 
cycle sister unit to Huntorf. Recently BBC developed a unit de- 
signed on the same principle as the 220 MW set. Now smaller utili- 
ties, municipalities and coops will also have a chance to evaluate 
possible incorporation into their systems such small Mini-CAES 
units with all the inherent and proven advantages of the big units. 
This paper describes technical aspects of such units. 


40685 (EPRI-EM—4445, pp 4.38-4.56) Machinery in 
compressed-air energy storage plants. Vogt, R.L.; Beckers, 
J.W. (Sulzer Brothers Inc., New York, NY). Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Compressed Air gy Storage (CAES) technology pro- 
vides a flexible, efficient, and environmentally compatible opportu- 
nity to increase the capacity factor of baseload generating stations 
by storing off-peak energy. In addition CAES adds additional gen- 
erating capacity at a lower cost than new baseload capacity. Mini 
CAES (25, 50, 100 MW) and maxi CAES (200 to 300 MW) plants 
are now available and utilize well proven equipment. The electric 
and process industry machinery experience significance for CAES 
siiedp ees Deateaedland, Vehaliinn dies aate adidaiabbenes ond 
the compression systems for Huntorf and Soyland. Thermodynam- 
ics and operational considerations are made regarding flexibility, ef- 
ficiency, starting, charging, dispatching and load uptake. 


40686 (EPRI-EM—4445, RP. 4.57-4.78) Turbo compres- 
sors for mini-CAES hreckengost, J.C. (Dresser 
Clark Div., Olean, NY). Feb 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920187. (CONF-850130—; CONF-850523—; CONF- 
8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Each Mini-CAES system must be individually designed to 
result in the optimum economical solution. Therefore, each compo- 
nent used in the systems must possess a high degree of flexibility in 
its design. Since the compressor train is one of the key elements in 
the system, it is apparent that the compressors utilized must be of 
broad product coverage with a high degree of design engineering 
flexibility to satisfy the wide range of requirements. The following 
areas are discussed: (1) available compressor configurations, (2) 
compressor design features, (3) review of compressor offerings, and 
(4) related experience. Axial compressors are available in several 


ERA-11/18 / 5558 


configurations. The Model AG, which features a straight-through 
design utilizing an axial diffuser to direct the flow to the discharge 
nozzle, is discussed. 


40687 (EPRI-EM—4445, pp 5.2-5.6) Financial and regu- 
latory issues of compressed-air energy Friedlander, 
P.H. (Gibbs & Hill, Inc., New York, NY). Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920187. (CONF-850130—; CONF- 
850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

The current financial and regulatory climate makes it diffi- 
cult for electric utilities to undertake major new generation systems 
projects, even if justified on the basis of their economic benefits or 
nonrenewable energy savings. Compressed Air Energy Systems 
(CAES), however, can avoid these difficulties. CAES can be fi- 
nanced by third parties in a manner analogous to those used to fi- 
nance cogeneration plants or small power producers yet with im- 
portant differences. These differences are due to the fact that 
CAES projects, in most cases, will not qualify under PURPA. This 
makes it possible for utilities to own CAES plants or become their 
owners through purchase after their construction, or at time inter- 
vals during their operating life. This will avoid the risks associated 
with their construction and postpone or avoid altogether any prob- 
lems involved in financing. Legislative and regulatory issues affect- 
ing CAES are interpreted and predictions from them are made, 
since no CAES plants have been completed as yet in the US, al- 
though one was started and later cancelled for reasons unrelated to 
financial or regulatory issues. 


40688 (EPRI-EM—4445, pp 5.8-5.17) Preliminary com- 
mercialization analysis under nonutility ownership. Grenfell, 
E.W.; Loyd, R.J. (Bechtel Group, Inc., San Francisco, CA). 
Feb 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920187. (CONF-850130—; 
CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

A preliminary comm ition analysis for CAES power 
plants under non-utility ownership is presented in outline form. The 
following topics are discussed: regulatory issues, tax issues, eco- 
nomics, and business plan. 


40689 (EPRI-EM—4445, pp 5.20-5.24) Compressed-air 
issues. 


energy storage: financing Mete, E.L. (Nordic Ameri- 
can Banking Corp., New York, NY). Feb 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number 1186920187. (CONF-850130—; CONF-850523—; 
CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Considerations involved in financing CAES power plants are 
presented in summary form. The critical elements is project financ- 
ing as well as permanent financing are discussed. 


(EPRI-EM—4445, pp 5.25-5.44) Environmental 
edie for a compressed-air energy storage . Visscher, 
H.B. (Dames & Moore, Atlanta, GA). Feb 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number 1186920187. (CONF-850130—; CONF-850523—; 
CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

In many locations in the US there is the potential for signifi- 
cant environmental impacts associated with the development and 
operation of a compressed air energy storage facility (CAES). The 
compressed air energy storage facility has a number of environmen- 
tal impact possibilities which it shares with most other major elec- 
tric generation facilities. The environmental issues which are some- 
what special to the compressed air energy storage are described. 
The areas of special environmental concern for compressed air 
energy storage include air quality issues and issues related to brine 
disposal from new salt strata caverns. The more general environ- 
mental issues which are important but not unique to compressed air 
energy storage include ecological impacts such as those on wetland 
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sites due to plant or pipeline routings, endangered species habitats 
or migration routes. These issues include, of course, attention to the 
potential for historical or archeological sites being effected by plant 
development; and the compatibility of the compressed air energy 
storage system to adjacent land uses must be evaluated. 


40691 Oe ST Encre, pp 6.2-6.24) System planning 
economics. Lee, ~ Management Associates, Inc., 
Santa Clara, Cay. Feet 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T1I86920187. 
(CONF-850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 

Systems planning and economics for CAES power plants are 
discussed in outline form. The following topics are discussed: in- 
sights on CAES planning and operation, screening method and 
sample results, and EMA’s new storage mocel. 


40692 (EPRI-EM—4445, pp 7.2-7.23) Dynamic and mo- 
dularity benefit of CAES, Fancher, R.B. (Decision Focus, 
Inc., Los Altos, CA). Feb 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920187. 
(CONF-850130—; CONF-850523—; CONF-8411249—). 

From Workshop on compressed air energy storage plants; 
New Orleans, LA, USA bape Jan on 

The dynamics and modularity benefits of CAES power 
plants are presented in outline form. The following topics are dis- 
cussed: investment and operating benefits, impacts on shareholders 
of smaller unit size and shorter lead time, impacts on ratepayers, 
equivalent measures for shareholders, dynamic operating require- 
ments, operating benefits of flexible resources, CAES saute op- 
erating capabilities, and advantages of mini-CAES. 


40693 (EPRI-EM—4445, pp 8.2-8.15) Market percep- 
tions, present and future. Boyd, D.W. (Decision Focus, Inc., 
Los Altos, CA). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920187. 
(CONF-850130—; CONF-850523—; CONF-8411249—). 
From Workshop on compressed air energy storage plants; 
New Orleans, et USA (16 Jan 1985). 
Present future market perceptions for CAES power 
plants are yet and The most recent projections assessing the 
market for CAES in general and mini-CAES in particular are pre- 
sented. The following topics are discussed: utility storage market, 
base case assumptions, outline of results, storage market without 
mini-CAES, availability of mini-CAES, dynamics of storage 
market, modularity credit, and sensitivity to fuel price escalation. 


40694 SS pp 9.2-9.11) CAES evaluation 
ee te Hiple, L.A.; Green, K.A. (Com- 
monwealth Edison Co., 0, IL). Feb 1986. Research 
Reports Center, Box 50490, malo Alto, CA 94303. File 
Number 1186920187. (CONF-850130—; CONF-850523—; 
CONF-8411249—). 

From Workshop on compressed air energy storage plants; 


New Con LS. (16 Jan pan 

Commonwealth Edison's the feasibility of CAES 
power plants are described. ead in trtions eins 
capacity planning studies, energy storage facilities will continue to 
play an important role in future plans. It is likely that capacity ad- 
ditions projected to occur in the late 1990’s and early 2000’s would 
include storage facilities, and today’s assumptions indicate that 
CAES is more favorable. However, there are still some uncertain- 
ties which need to be resolved with this technology. The most 
pressing uncertainty is a continued source of fuel at reasonable 
prices. Another uncertainty is the need to resolve possible daily 
charging and discharging problems for aquifer designs. This is of 
special concern to Commonwealth Edison since aquifer sites are 
known to exist near its service territory. 


40695 (EPRI-EM—4445, pp 10.2-10.14) Executive sum- 
mary. Schainker, R.B. (Electric Power h Institute, 
Palo ‘Alto, CA). Feb 1986. Research R Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920187. 
(CONF-850130—; CONF-850523—; CONF-8411249—). 
From Wo: on compressed air energy storage plants; 
New Orleans, LA, USA (16 Jan 1985). 
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An executive summary of the feasibility of CAES power 
plants is outlined. The following topics are discussed: differences 
between maxi- and mini-CAES, environmental issues of a CAES 
plant, what CAES plants are built or under construction, regula- 
tory issues, what storage volume is required, is the CAES plant fuel 
flexible, the Soyland CAES plant, and some of EPRI’s current re- 
search and development projects. 


2506 Thermal 
REFER ALSO TO CITATION(S) 40820 


(ORNL/TM—10054) Second law optimization of a 
sensible heat thermal energy storage with a distributed 
rage element. Taylor, M.J. (Oak Ridge National Lab., TN 
(USA). Jul 1986. Contract AC05-840R21400. 254p. NTIS, 
PC Al12/MF A011; 1; GPO Dep. File Number DE86013421. 
This numerical study defined the behavior of a sensible heat 
thermal energy storage system whose physical design and operation 
had been optimized to minimize the production of thermodynamic 
irreversibilities. It included the effects of transient conduction 
within the storage material. A dimensionless set of governing equa- 
tions was defined for a complete storage-removal cycle that includ- 
ed the effects of entropy generation due to convection and viscous 
effects in the flowing fluid, two-dimensional transient conduction 
within the storage material, and to convection due to the dis- 
charged hot fluid coming to equilibrium with the environment 
during the storage period. A computer program was written to 
solve this equation set and this program was in turn controlled by a 
sophisticated optimization routine to determine a dimensionless 
storage time, flow channel half-height, and heat transfer coefficient 
that resulted in a minimum amount of availability destruction. The 
results of this analysis showed that entropy generation within the 
storage material due to transient conduction was a major contribu- 
tor to the total thermal irreversibilities associated with the oper- 
ation of a sensible heat thermal energy storage system. For the 
counterflow configuration and over the range of design variables 
examined, material entropy generation accounted for between 26% 
and 60% of the total thermal availability destruction that occurred 
during a complete storage-removal cycle. It was also shown that 
the storage material aspect ratio had a significant impact on the op- 
timum design of a storage system. Its influence was second only to 
the fluid mass velocity. 


2509 Batteries 
REFER ALSO TO CITATION(S) 41046 


40697 (EUR—9716) Development of galvanic high wp 
cells with molten salt electrolytes. Borger, W.; Ely, G.; 
Kunze, D.; Laig-Hoerstebrock, H.; Panesar, H.; ” Sterr, G.; 
Wunderlich, A. (Commission of the aay banpenn Communities, 
Luxembourg). 1985. 182p. ‘| German). Commu- 
nity Information Service, 2100 M St., Rw, Sure 7 707, Wash- 
ington, DC 20037. 

The development work during the period 1980-1983 was 
mainly directed towards the development of technical LiAl/FeS 
cells, the development of separators, tests of cells and modules, and 
more basic work. An important objective was the improvement of 
cycle life at constant specific energy. Technical cells with 140 Ah 
nominal capacity at the five hour rate and 100 Wh.kg™' specific 
energy performed up to 400 full cycles (30 A discharge), while in 
10 Ah test cells more than 2000 full cycles have been demonstrated. 
The improvement of cycle life of technical cells was achieved by 
the use of improved separators fabricated from MgO-powder and 
by a vacuum-tight electrical feedthrough. A design concept of a 10 
cell module has been developed based upon 200 Ah cell with two 
positive and three negative plates. A detailed investigation of safety 
aspects showed that there is no specific risk related to the LiAl/ 
molten salt/FeS system. Thermal management of a 24 kWh battery 
was investigated and the Ohmic heat generated in the leads seems 
to be the critical factor. A range of total materials cost between 60 
and 130 DM/kWh has been estimated. The price of LiAl/FeS bat- 
teries will most probably also be in the range of conventional sec- 





ondary batteries. The cost/benefit analysis shows a considerable po- 
tential of energy conservation by the use of light-weight high 
energy batteries. Compared with a expected technical life of 7 years 
a pay-back period between 2 and 6 years seems attractive. Howev- 
er, the economy of the electric vehicle is strongly influenced by the 
higher purchase price of an electric vehicle and the present energy 
level. 


(LA-UR—86-1781) Experimental thin film deposi- 
tion and surface analysis techniques. Collins, W.E.; Ram- 
babu, B. (Southern Univ., Baton Rouge, LA (USA). Dept. 
of Physics). 1986. Contract W-7405-ENG-36. 14p. (CONF- 
8606159—1). NTIS, PC A02/MF A01; GPO “in. File 
Number DE8601 1222. 

From International workshop on ionic batteries; Singapore, 
Singapore (2 Jun 1986). 

An attempt has been made to present some of the thin-film 
deposition and surface analysis techniques which may be useful in 
growing superionic conducting materials. Emphasis is made on the 
importance of being careful in selecting process parameters and ma- 
terials in order to produce films with properties outlined in this ar- 
ticle. Also, special care should be given to proper consideration of 
grain boundary effects. 


40699 (LBL—21232) Research on materials related to the 
sodium heat engine. Final report. Hunt, T.K. (Ford Motor 
Co., Dearborn, MI (USA)). Mar 1986. Contract AC03- 
76SF00098. 88p. NTIS, PC A05/MF A0Ol; 1; GPO Dep. 
File Number DE86012833. 

The Sodium Heat Engine (SHE) is a direct thermal to elec- 
trical energy conversion device using sodium beta’-alumina solid 
electrolyte (BASE) as an ion selective membrane and operating on 
the basic principle of a thermally regenerative concentration cell. 
SHE cells have demonstrated high output power densities and 
should be capable of high efficiency even in units of relatively 
small output power. The work performed under this subcontract 
was directed toward gaining an understanding of the problem of 
electrode stability as related to the Sodium Heat Engine and of the 
detailed manner in which this high power electrode-electrolyte 
system functions. Substantial progress toward this objective was 
made. 


40700 (LBL—21261) Zinc/nickel oxide battery mem- 
brane separator studies. Final report, 15 July 1984-1 July 
1985. Bennion, D.N.; Bradshaw, J.S. (Lawrence Berkeley 
— CA (USA)). Mar 1986. Contract AC03-76SF00098. 

. NTIS, PC A02/MF A0i; GPO Dep. File Number 
D 86012824. 

Fourteen different macrocyclic compounds were synthesized 
for possible use in anionic exchange membranes and several polym- 
erized with polyvinylbenzyl chloride. Two others were used in pol- 
yvinyl alcohol (PVA) membranes. Work continued to develop a 
suitable polymer material for the membranes. PVA could be cross- 
linked using a crown-ether dialdehyde as a cross-linking agent to 
produce a membrane with high ionic conductivity (0.02 mho/cm) 
and reasonable short-term stability in strong caustic solution at 
room temperatures. Selectivity of the membrane for hydroxide ions 
was essentially the same as that in the solution itself. Two new fab- 
rication methods for polypropylene membranes were investigated 
and developed. Development of a two-dimensional code of a zinc- 
nickel oxide cell was begun. 


40701 (LBL—21653) Rechargeable meme low-tem- 
perature molten-salt cell Na/§*-alumina/SCl,* in AICh- 
NaCl. Final report. Mamantov, G. (Tennessee Univ., Knox- 
ville (USA). Dept. of Chemistry). Dec 1985. Contract 
ACO03-76SF00098. 28p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE86012840. 

This report deals with the rechargeable molten salt cell: Na/ 
B*-alumina/SCls* in AlCls-NaCl, and its underlying chemistry. 
This cell is operated at 180 to 250°C, and is characterized by two 
discharge plateaus: 4Na + SClsAICL + 3AICl = S + 4NaAICk 
and 2Na + S + AICls = AISCl + 2NaCl. The AlCls-NaCi melt is 
important in stabilizing several sulfur species formed in charge/dis- 

processes and in maintaining a conducting liquid positive 
mixture. The cell voltage in the fully charged state is 24.30 V for 
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the first step and 2.75 V for the second step. The theoretical capac- 
ity is in excess of 190 Ah kg™', corresponding to a theoretical spe- 
cific energy in excess of 700 Wh kg™', based on the electrode active 
materials. High energy and power densities have been achieved. 
Hundreds of deep charge/discharge cycles have been obtained for 
several cells using Reticulated Vitreous Carbon or tungsten positive 
current collectors. 61 refs., 7 figs., 4 tabs. 


40702 (NUREG/CR—4533) Program to the fail- 
ure mode of lead-acid batteries. Zuckerbrod, D. (Westing- 
house Research and Development Center, Pittsburgh, PA 
(USA)). Mar 1986. Contract AC04-76DP00789. 32p. 
(SAND—86-7080). NTIS, PC A03/MF A0Ol1 - GPO. File 
Number T186013208. 

The electrical characteristics of large lead-acid cells from 
nuclear power plants were studied. The overall goal was to devel- 
op nondestructive tests to predict cell failure using this easily ob- 
tained information. Cell capacitance, internal resistance, reaction re- 
sistance for hydrogen evolution and cell capacity were measured 
on a lead-calcium cell in good condition. A high float voltage and 
low internal resistance were found to correlate with good cell ca- 
pacity in cells selected from a set of six lead-antimony cells in poor 
condition. 
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REFER ALSO TO CITATION(S) 42441 
2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 39704, 40833, 40870 


40703 (DOE/EIA—0293(86)) Directory of Energy Infor- 
mation Administration Model Abstracts. (USDOE Energy 
Information Administration, Washington, DC. Office of Sta- 
tistical Standards). 16 Jul 1986. 59p. NTIS, PC A04/MF 
A01 - GPO; GPO Dep. File Number DE86013249. 

This directory partially fulfills the requirements of Section 
8c, of the documentation order, which states in part that: The 
Office of Statistical Standards will annually publish an EIA docu- 
ment based on the collected abstracts and the appendices. This 
report contains brief statements about each model's title, acronym, 

purpose, and status, followed by more detailed information on char- 
acteristics, uses, and requirements. Sources for additional informa- 
tion are identified. All models active through March 1985 are in- 
cluded. The main body of this directory is an alphabetical list of all 
active EIA models. Appendix A identifies major EIA modeling 
systems and the models within these systems, and Appendix B iden- 
tifies active EIA models by type (basic, auxiliary, and developing). 
EIA also leases models developed by proprietary software vendors. 
Documentation for these proprietary models is the responsibility of 
the companies from which they are leased. EIA has recently leased 
models from Chase Econometrics, Inc., Data Resources, Inc. 
(DRD), the Oak Ridge National Laboratory (ORNL), and Wharton 
Econometric Forecasting Associates (WEFA). Leased models are 
not abstracted here. The directory is intended for the use of energy 
and energy-policy analysts in the public and private sectors. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 39684, 39696, 40715, 40735, 40751, 40855 


40704 (NP—6752337) Hessian energy balance 1975 to 
1983. Revised results. (Hessisches Statistisches Landesamt, 
Wiesbaden (Germany, F.R.)). 1985. 82p. (in German). NTIS 
(US Sales Only), PC A0O5/MF AOli. File Number 
DE86752337. 

The revision of the Hessian energy balance aims at a further 
regional and federal standardization of balances. Particular stress is 
on the Hessian data base. As energy balances are meanwhile being 
drawn up by almost all federal regions standardization must not be 
delayed. The regional balances cannot be considered constituents of 
the federal balance unless they are drawn up in conjunction with 
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the underlying standardized basic data. Introductory remarks on 
the basic principles and methods of energy balance assessment are 


followed by a comprehensive representation of the data involved in 
the balance. (orig./UA). 


40705 (PB—86-197118/XAB) Boom and bust in energy 
extraction. Smith, E.J. (Economic Research Service, Wash- 
ington, DC (USA). Agriculture and Rural Economics Div.). 
May 1986. 14p. NTIS, PC A02/MF AO1. 

After oil prices peaked and began to recede in 1981, US oil 
and gas extraction employment declined, moderately in some States 
and severely in others. Oil prices declined gradually from 1981 
through 1985 mainly because of reduced demand, but precipitously 
in early 1986 because of increased supply. Because both supply and 
demand changes are likely to be temporary, the future price of oil 
is expected to be higher. However, current indications suggest that 
energy price increases may be less violent and disruptive than those 
since the 1972-73 oil embargo. 


40706 Engineering-economic approach to estimating the 
price elasticity of residential electricity demand. Kahn, E.; 
Sathaye, J.; Robbins, D. (Lawrence Berkeley Lab., CA, 
1986, Energy Economics (Surrey); 8: No. 2, 118-126(Apr 
1986). 


Separate methods fer projecting short-and long-run electrici- 
ty demand are developed. The short-run econometric analysis ac- 
counts explicitly for weather-sensitive appliances and distinguishes 
these from non-weather-sensitive appliances. The long-run analysis 
combines the econometric approach with an engineering account- 
ing approach. Unlike pure econometric approaches, it is able to 
identify the effect of sharp price increases on electricity demand. It 
treats total price elasticity as the sum of a utilization elasticity and a 
long-run stock adjustment. Elasticity estimates at the low end of 
the range of previous estimates are obtained using utility specific 
data. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) = 40734, 40868, 40884, 40887, 40889, 
41507, 41518, 


40890, 40891, 40892, 40893, 40894, 40895, 40896, 40897, 40898, 
41521, 41523, 41524, 41526, 41529, 41588, 41589, 41590, 41613, 41626, 41628, 
41649, 41663, 41664, 41665, 42238 


40707 eo ee rights and fees as instru- 
ments of an economic rati air management policy. Kabe- 
litz, K.R. (Ifo-Institut fuer y Wienamnabesneee Muenchen 
a oy 1984. 457p. (In German). NTIS (US 

Sales Only), PC A20/MF AO1. File Number DE86752325. 

Ifo-Studien zur Umweltoekonomie. No. 5. 

A detailed description of the fundamental elements of 
German air management policy is followed by intensive economic 
analysis which shows this policy to lack allocative efficiency, to 
slow down technical progress, and to fail to conform with the 
market-system. A new strategy of air management policy is re- 
quired which guarantees the ambient quality standards with more 
cost-effectiveness and efficiency by using the mechanism of price 
and competition. These are the most important criteria for the fol- 
lowing analysis of the theoretical and practical effectiveness of 
property rights, fees, and emissions trading. Finally a concrete 
model of emissions trading as a new fundamental element of air 
management policy is developed and its chances to be implemented 
are discussed. (orig.). 


on ae National survey of hazard- 

and treatment, storage, and disposal fa- 
cilities regulated under RCRA (Resource Conservation and 
Recovery Act) in 1981. Dietz, S.; Emmet, M.; DiGaetano, 


R.; Tuttle, D.; Vincent, C. (Westat, Inc., Rockville, MD 
(USA), Research Div.). 20 Apr 1984. 334p. NTIS, PC A15/ 


ae 


The report presents results of extensive statistical survey of 
hazardous waste handlers regulated under the Resource Conserva- 
tion and Recovery Act in 1981. Survey procedures and statistical 
reliability are documented. Major findings are presented, including 
best estimates of the number of regulated generators. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 40128 


40709 (AD-A—166006/7/XAB) Handbook of methods 
for the evaluation of water conservation for municipal and in- 
dustrial water supply. Final report. Polhemus, V.D. (Gree- 
ley-Polhemus Group, Inc., St. Davids, PA (USA)). Oct 
1985. 481p. NTIS, PC A21/MF AOl1. 

This handbook is one of a series of reports and documents 
intended to assist the Corps field planners in applying the appropri- 
ate techniques for evaluating water supply and water conservation. 
It provides guidance to Corps field staff in applying The Evalua- 
tion of Water Conservation for Municipal and Industrial Water 
Supply: Procedures Manual, (Procedures Manual) for various situa- 
tions that may be encountered. Four examples are developed that 
are real situations. In each case, an actual water supplier cooperat- 
ed and provided some or all of the data and other information that 
are required by the Procedures Manual. The example water suppli- 
ers vary, therefore, with regard to available data, and the Hand- 
book provides the needed methods to be able to accomplish the 
Procedures Manual intent. 


40710 (CONF-840622—, pp 755-758) Attitudinal barriers 
to adoptions of alternative energy devices by farmers. Gregg, 
D. (Rural Cumberland Resources, Crossville, TN). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The attitudinal barriers encountered by a technology transfer 
project conducted among small-scale farmers in Appalachian Ten- 
nessee are explored. Three major barriers are discussed - the prob- 
lems encountered by a NGO as an outsider, the limited number of 
innovation leaders in the community, and the lack of institutional, 
support for the efforts. How these attitudinal factors fit into a gen- 
eral theory of innovation is explored. It is suggested that for the 
innovation process to be speeded up will require more cooperation 
between traditional institutions within the agricultural community 
and outside innovation centers. 


(CONF-840622—, pp 759-762) a renew- 
able energy in America’s heartland: and solutions. 
Morehouse, J. (Storm Lake Energy Works, Inc., IA). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The development of renewable energy sources in rural 
America is beset by many problems. These problems include the 
present recession, low grain and livestock prices, uninformed lend- 
ers, inconsistent government policies, lack of ethical and quality 
standards in the renewable energy industry and political resistance 
from governmental and conventional energy industries. Solutions to 
these problems must be enacted vigorously and simultaneously. 
Some possible actions would include government sponsored grain 
support programs, an industry sponsored education program for 
rural lenders, lobbying efforts on federal and state levels, deregula- 
tion of natural gas, formation of county solar energy associations 
and industry wide ethical and quality standards. Renewable energy 
and the production of food are interrelated in many ways. This re- 
lationship can be strengthened only with a holistic approach which 
emphasizes renewable energy’s economic and environmental advan- 
tages. 


40712 (PB—86-195716/XAB) Mineral industries of Aus- 
tralia, Canada, and Oceania (including a discussion of 
Antarctica’s mineral resources). Mineral il Kimbell, 
C.L.; Lyday, T.Q.; Newman, H.H. (Bureau of Mines, Wash- 
ington, DC (USA)). Dec 1985. 78p. NTIS, PC A05/MF 
A01. 


The Bureau of Mines report gives the mineral industry high- 
lights of two of the world’s major mineral producing countries, 
Australia and Canada, and seven Pacific island nations or territo- 
ries--Fiji, New Caledonia, New Zealand, Papua New Guinea, Re- 
public of Nauru, Solomon Islands, and Vanuatu. The mineral re- 
sources of Antarctica are also discussed. Because of the size of the 
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Australian and Canadian mineral industries, summary reviews are 
presented for each of the States, Provinces, or Territories. The 
most current information available from all nations is given on 
major minerals or mineral-commodity production, share of world 
production, and reserves. Reported also are significant mining com- 
panies, locations and capacities of their main facilities, and their 
share of domestic production. Other information is provided on 
mineral-related trade with the United States, government mineral 
policy, energy production-consumption and trade, the mining indus- 
try labor force, and prospects for the mineral industry. Maps show 
the locations of selected mineral deposits, oilfields and gasfields, 
mines, and processing facilities including iron and steel plants, non- 
ferrous smelters and refineries, and cement plants, as well as infra- 
structure pertinent to the mineral industry. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 39661, 39662, 39665, 39671, 39760, 39766, 
39767, 39770, 39778, 39780, 39781, 39782, 39786, 39787, 39788, 39789, eee 
39791, 39792, 39793, 39794, 39795, 39796, 39797, 39798, 39799, 39800, 3980, 

39802, 39803, 39804, 39805, 39806, 39807, 39808, 39809, 39810, 39811, 30813 
39813, 39817, 39819, 39820, 39821, 39822, 39823, 39824, 39825, 39826, 39827, 
39828, 39829, 39830, 39831, 39832, 39835, 39838, 39839, 39840, 39841, 39842, 

39843, 39846, 39848, 39849, 39852, 39853, 39855, 39861, 39866, 39868, 39879, 
a 39893, 39894, 39895, 39897, 39898, 39899, 39905, 40263, 41216, 41893, 


40713 (EUR—9466) Joint Research Centre research pro- 
gramme 1980-1983. Execution report. LLoyd, S.J. (Commis- 
sion of the European Communities, Ispra (Italy). Joint Re- 
search Centre; Commission of the European Communities, 
Luxembourg). 1984. 60p. European Community ae 
aa 2100 M St., NW, Suite 707, Washington, DC 
wi 

The programme was articulated on six research areas: the 
area "Nuclear Safety and the Fuel Cycle” included four pro- 
grammes: reactor safety; plutonium fuels and actinide research; 
safety of nuclear materials; safeguards and management of fissile 
materials. The area "New Energies” comprised four programmes: 
solar energy; hydrogen production, storage and transport of 
energy; thermonuclear fusion; high temperature materials. The area 
“Study and Protection of the Environment” involved two pro- 
grammes: protection of the environment; remote sensing from 
space. The area "Nuclear Measurement” involved one programme 
performed at the Geel Establishment (BCMN). The area "Specific 
Support for the Commission Sectorial Activities” was subdivided 
into six programmes: informatics; support to safeguards; support to 
the Community bureau of reference; training and education; utilisa- 
tion of research results; provision of scientific and technical services 
on request. The area “Operation of Large Scale Installations” was 
represented by one programme, namely the operation of the High 
Flux Reactor at Petten. An executive summary is followed by a 
technical section describing work carried out in the four Establish- 
ments. 


40714 (ORNL/CON—202) Technology transfer for 
DOE's office of buildings and community systems: assessment 
and Brown, M.A.; Jones, D.W.; Kolb, J.O.; Snell, 
S.A. (Oak Ridge National Lab., TN (USA); Kentucky 
Univ., (USA). t. of Geography). Jul 1986. 
Contract A’ 840R21400. 116p. NTIS, PC A06/MF AO1; 
GPO Dep. File Number DE860 3367. 

The uninterrupted availability of oil supplies over the past 
several years and the moderation of energy price increases has sent 
signals to consumers and decision-makers in the buildings industry 
that the “energy crisis” is over. As a result, efforts to promote 
energy-conserving technologies must emphasize benefits other than 
BTU savings. The improved ambience of daylit spaces and the 
lower first costs associated with installing down-sized HVAC sys- 
tems in “tight” buildings are examples of benefits which are likely 
to more influential than estimates of energy saved. Successful tech- 
nology transfer requires that an R and D product have intrinsic 
value and that these values be effectively communicated to poten- 
tial users. Active technology transfer programs are more effective 
than passive ones. Transfer activities should involve more than 
simply making information available to those who seek it. Informa- 
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tion should be tailored to meet the needs of specific user groups 
and disseminated through those channels which users normally 
employ. In addition to information dissemination, successful tech- 
nology transfer involves the management of intellectual property, 
including patented inventions, copyrights, technical data, and rights 
to future inventions. When the public can best benefit from an in- 
vention through commercialization of a new product, the exclusiv- 
ity necessary to protect the investment from copiers should be pro- 
vided. Most federal technology transfer programs concentrate on 
information exchange and largely avoid intellectual property trans- 
fers. 


40715 (PB—86-183506/XAB) Opportunities in chemistry. 
Final report. (National Research Council, Washington, DC 
(USA)). 1985. 354p. NTIS, PC A16/MF AO1. 

Chemistry is a central science that responds to societal 
needs. It is critical in man's attempts to discover new processes, tap 
new sources of energy, develop new materials, feed the world’s 
population, improve health and conquer disease, monitor and pro- 
tect our national security. Because of the responsiveness to human 
needs, chemistry has become a crucial element in the nation’s well- 
being. This report contains numerous examples of contributions of 
chemical research to the solution of important societal problems. 
The report contains numerous examples of opportunities for intel- 
lectual advanced in the chemical sciences. A common element is to 
develop the ability to probe the elemental steps of chemical change 
and to deal with extreme molecular complexity. The report calls 
particular attention to current opportunities in chemical kinetics, 
chemical theory, catalysis, materials, synthesis, life processes, and 
analytical arsenal of now available tools - highly sophisticated in- 
struments - that allow us to explore at the molecular level, prob- 
lems that were previously intractable. The new tools, including 
high resolution nuclear magnetic resonance spectrometers, lasers, 
and computers, are essential - absolutely essential - to make head- 
way in the priority research areas identified. 


40716 Supercomputer activities of the Federal Coordinat- 
ing Council on Science, Engineering and Technology and the 
Department of Energy's supercomputer program. Decker, 
J.F. (Dept. of Energy, Washington, DC). pp 348-351 of 
Proceedings of << COMPCON 86 (Digest of papers). 
Bell, A.G. Los Alamitos, CA; IEEE Computer Society 
(1986). (CONF-860398—). 

From Spring COMPCON; San Francisco, CA, USA (3 Mar 
1986). 

” The Federal Coordinating Council on Science, Engineering 
and Technology has an ongoing interagency committee that makes 
policy recommendations and provides interagency coordination on 
supercomputer access, research and related issues. Some of the 
recent activities of this committee are described. In addition, the 
Department of Energy’s (DOE) supercomputer access and research 
programs are discussed. 


2906 Nuclear Energy 
REFER ALSO TO CITATION(S) 39561, 40070, 40483, 41507, 41590 


40717 (NUREG—0386-Digest.4-Rev.1) United States Nu- 
clear staff practice and 


gulatory Commission, Washington, DC 
(USA). Office of the Sawiies Legal Director). Apr 1986. 
762p. NTIS, PC A99/MF A0Ol - GPO. File Number 
186901404. 

This Revision 1 of the fourth edition of the NRC Staff Prac- 
tice and Procedure Digest contains a digest of a number of Com- 
mission, Atomic Safety and Licensing Appeal Board, and Atomic 
July 1, 1972 to September 30, 1985 interpreting the NRC’s Rules of 
Practice in 10 CFR Part 2. This Revision 1 replaces earlier editions 
and supplements and includes appropriate changes reflecting the ad- 
mendments to the Rules of Practice effective through September 
20, 1985. 
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40718 (NUREG—0750-Vol.23-No.4) Nuclear Regulatory 
Commission issuances, April 1986. Volume 23, No. 4. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Div. 
of Technical Information and Document Control). Apr 
1986. 239p. NTIS, PC All/MF AO1 - GPO. File Number 
TI86901547. 

This report includes the issuances recieved during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 40778, 40863, 40864, 40865, 40866, 40867, 
41246, 41247, 41248, 41249, 41250, 41251, 41252, 41253 


(CONF-8309387—, pp 1-2) Abbreviated version of 
lecture on the subject of ‘Problems of legal liability for corro- 
sion damage to radiators’. Diescher, R. 1983. (In German). 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

GFW T: Lehr, Seminare. Fachheft. 


A gaenge, 

‘Tis Came Cait alk Ge taeeel deed wa an On-00- 
sumption that the damage to the radiators was caused by the heat- 
ing-water supplied by the remote heating utility company but re- 
jected the company’s liability on the grounds that there had been 
no negligence on its part. The county court's ruling was based on 

fact that the composition of the heating-water was in line with 
prevailing VDI guidelines, in particular that the oxygen con- 
tent, was not in excess of the limit stated in the VDI guidelines of 


.1 mg/l. In this view of the county court, the appeal 


confirming 
court stated that, as long as and to the extent that the oxygen con- 
tent in the heating-water remained below the VDI guidelines limit, 
the defendant is not required to face the allegation of failure to 


40720 (CONF-8309387—, PR 2-11) Technical conditions 
for linking and legal Paulmann, R.D. 1983. (In 
German). NTIS (US Sales Only), PC A06/MF AO0O1. File 
Number DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

AGFW Tagungen, Lehrgaenge, Seminare. Fachheft. 

The legal basis for the issuing of TAB (Technical Linking 
Conditions) in provided by Para. 17 ABV Remote Heating V for 
remote heating utility companies. The sections of the TAB which 
are of importance in connection with corrosion questions are the 
central heating unit and the house unit (point 6) and the water-heat- 
ing systems (point 7). Jurisdiction has released a remote heating 

amenity company from liability for damages as long as the valid 
caldids ta tadinaanion cannes ee 2035) have been ad- 
hered to since the link to the remote heating grid was made. (DG). 


(EPRI- eee a 3.1-3.29) Cogeneration: 
blessing?. Pulliam, Ro (San San Diego Gas & Electric, 
CA). Mar 1986. oe iawn Center, Box 50490, Palo 
Alto, CA 94303. File ‘Neher 1186920215. (CONF- 
850460—). 

From Managing cogeneration projects; San Diego, CA, 

USA @s Apr 1985). 
study undertaken by San Diego Gas & Electric (SDG & 
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was divided into two categories: technological and likely potential. 
Technological potential was used to measure the maximum number 
of MW of cogeneration which could be technically sited between 
1985 and 1995, within SDG & E’s service territory. Costs, competi- 
tion, and other market factors were not considered. Technological 
potential was used to define the upper limit for sited capacity. The 
expected potential was defined as the number of MW of cogenera- 
tion likely to the market in SDG & E’s service territory 
for 1985 acu 1995. No actions to promote or discourage cogen- 
eration were assumed to be taken by SDG & E. Costs, competition, 
impact on utility ratepayers and stockholders, technological maturi- 
ty and other market factors were considered. 


40722 (EPRI-EM—4432, pp 4.1-4.5) Cogeneration over- 
view and utility Hu, S.D. (Electric Power Re- 
search Institute, Palo Alto, CA). Mar 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920215. (CONF-850460—). 

From Managing cogeneration projects; San Diego, CA, 
USA . - 1985). 

the past several years there have been a large number of 

watdhun domaine 
tion. EPRI has also sponsored a large number of workshops, semi- 
nars and symposia. Most of these are for the purpose of EPRI pro- 
viding information to utilities on the current status of research that 
EPRI is sponsoring. EPRI’s objective in this symposium is to iden- 
tify future research needs from the utility perspective. The cogen- 
eration research at EPRI has already undergone some changes in 
response to changing utility needs. An overview of the current 
status of cogeneration, the prior and current research sponsored by 
EPRI, and some of the current issues from the utility perspective 
are discussed. 


40723 fa pera ie pp 5.1-5.10) omit ae 
eration potential at Northeast Utilities. Forster, Cir. Jr. 
(Northeast Utilities Service Co., Hartford, CT). Mar 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I86920215. (CONF-850460—). 

From Managing cogeneration projects; San Diego, CA, 
USA (23 Apr 1985). 

Northeast Utilities, is a relatively small utility of just over a 
million electric customers serving most of the state of Connecticut 
and approximately half of the four western counties of Massachu- 
setts. In addition, it is the largest gas company in Connecticut with 
over 156,000 gas customers. Statistically, in 1984, the industrial cus- 
tomers accounted for approximately 25% of the electric energy 
sales and 39.4% of gas sales. However, not many of these custom- 
ers are what you would consider to be energy-intensive. The re- 
serve margin last year was 38.6% and 57.2% of the kilowatt-hours 
sold were from nuclear generating plants. As far as cogeneration is 
concerned, the utility has been assessing the market since 1981. In 
the 1980 rate case before the Connecticut Department of Utility 
Control (DPUC), the utility was ordered to develop a comprehen- 
sive conservation plan including cogeneration in 90 days. Efforts to 
develop and implement the plan are discussed. 


40724 (EPRI-EM—4432, pp 6.1-6.5) Assessing cogenera- 
tion potential in an electric utility's service area. Carney, 
R.W. (Virginia Electric and Power Co., Richmond). Mar 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920215. (CONF-850460—). 
From Managing cogeneration projects; San Diego, CA, 
USA (23 Apr 1985). 
ining the amount of cogeneration capacity in an elec- 
tric utility's service area offers significant benefits to the company 
in several respects. To satisfy the company’s objective, one must 
determine how the company and others plan to use the results of 
the study. When one thinks of cogeneration being added to a 
system, one first thinks of planning for generation capacity and the 
related financial impacts; but for many utilities that is only the tip 
of the iceberg. Transmission and distribution planning are affected 
as are the dispatch center, protection and distribution engineering 
functions. There are two approaches to assessing the 
amount of cogeneration capacity that will be built. One of these is 
called the generic assessment, and the other is site specific. Depend- 
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ing on the reason for making the assessment, either method may be 
preferable. Each method of assessment is described. 


40725 (EPRI-EM—4432, pp 7.1-7.12) Summary of re- 
ports presented to Utah Power management which recom- 
mended the establishment of a nonregulated subsidiary. Holt, 
B.D. Mar 1986. Research Reports Center, Box 50490, Palo 

CA 94303. File Number 1186920215. (CONF- 


From Managing cogeneration projects; San Diego, CA, 
USA 6 Apr 1985). 

ber of 1983, the Utah Power Board of Directors 
ae the formation and initial capitalization of Energy Nation- 
al, Inc. It was decided at that time to notify each of the three state 
regulatory commissions of the Company's intention and to ask for 
an order either disclaiming jurisdiction or approving the formation 
of Energy National. After ten months and several hearings and re- 
i Energy National was formed. An overview of the issues 
that Utah Power & Light Company reviewed as it considered di- 
versifying into nonregulated activities is presented. The main points 
of three separate reports that were presented to Company manage- 
ment are summarized. The reports covered the legal, financial and 
market potential of cogeneration, small power production and ad- 
vanced energy technologies. The main conclusions that were drawn 

from the research are described. 


40726 (EPRI-EM—4432, pp 8.1-8.6) Texas-New Mexico 
Power Company's cogeneration involvement. Tarpley, J.M. 
(Texas-New Mexico Power Co., Fort Worth, TX). Mar 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920215. (CONF-850460—). 

From Managing cogeneration projects; San Diego, CA, 
USA (23 he od 1985). 

Cogeneration as an activity is making a great deal of money 
for many people throughout the US today. Cogeneration by defini- 
tion is a facility where equipment is used to produce electric energy 
and forms of useful thermal energy such as heat or steam used for 
industrial, commercial, heating or cooling purposes through the se- 
quential uses of energy. Cogeneration has been with us almost since 
the advent of the generation of electricity. For a number of years 
various industrial plants have utilized waste heat from a process, or 
excess steam produced but not utilized in a process, to generate 
portions of their electricity. This is, of course, cogeneration. The 
Public Utility Regulatory Policies Act of 1977 was a part of the 
National Energy Act and the Fuel Use Act of 1977 was another of 
the five acts comprising the National Energy Act. The role of 
PURPA is fostering the development of cogeneration projects is 
discussed. 


40727 (EPRI-EM—4432, pp 9.1-9.5) Changing structure 
of the cogeneration industry. Ferrar, T.A. (Central and 
South West Services, Inc., Dallas, TX). Mar 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920215. (CONF-850460—). 

From Managing cogeneration projects; San Diego, CA, 
USA a Apr 1985). 

A series of observations on the changing cogeneration mar- 
ketplace is presented. Based upon these observations, some expecta- 
tions concerning the changing structure of this industry changes 
which may be dramatic in the next 2-3 years, are described. The 
relationship between the cogeneration industry and the traditional 
electric utility industry are discussed. For the past decade, the elec- 
tric power industry has been disproportionately investing in solid- 
fuel generation technologies. This strategy was an appropriate reac- 
tion to the Arab oil embargo, and the associated precipitously high 
relative rate of inflation of oil and gas prices. Such planning has 
necessarily, and understandably, resulted in a rise in the cost of ca- 
pacity, as capital-intensive technologies have been substituted for 
fuel-intensive technologies. It is concluded that utility planning will 
increasingly need to account for the changing power/market char- 
acteristics. 


40728 oe pp 10.1-10.6) Power generating 
at Southern California. Edgell, R. (Southern California 
Edison). Mar 1986. Researc’ R eports Center, Box 50490, 
a ay CA 94303. File Seaiber 1186920215. (CONF- 
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From Managing cogeneration projects; San Diego, CA, 
USA (23 A 2. 1985). : 
ern California Edison Company has decided among a 
whole on of opportunities for diversification to stay within basic 
business line of power generation. A 300 MW joint venture cogen- 
eratioin project under construction in the Bakersfield area is dis- 
cussed. In addition to that project, another 300 MW project with 
an executed letter agreement and memorandum of understanding is 
underway. Both of these projects have 50% ownership by Southern 
Sierra Energy Co., which is a wholly-owned subsidiary of the 
Southern California Edison Co. In addition to those two projects, 
offers with other potential joint venture participants for an addi- 
tional 600 MW of cogeneration joint venture have been tendered. 
The cogeneration projects of the company are discussed and re- 
viewed. 


40729 (EPRI-EM—4432, pp 11.1-11.5) Cogeneration - 
utility operational issues. Williams, M.M. (Gulf Sales Utili- 
ties Co., Beaumont, TX). Mar 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920215. (CONF-850460—). 

From Managing cogeneration projects; San Diego, CA, 
USA (23 Apr 1985). 

The problems that arise in the operation of cogeneration sys- 
tems from a utility viewpoint are discussed. Most of the emphasis 
on cogeneration has been on such items as avoided cost, wheeling, 
financing, and project development. There has also been informa- 
tion presented on the legal and regulatory aspects of cogeneration 
and how these rules and regulatory aspects of cogeneration and 
how these rules and regulations impact cogeneration projects as to 
their profitability and their payout for the cogenerator. This study 
points out a few suggestions on how to look beyond the avoided 
cost, project financing and regulatory issues, and from a utility per- 
spective, become aware of other issues and problems that may 
arise. The discussion of these problems should not be interpreted as 
being anti-cogeneration. In fact, Gulf State Utilities Company, has 
been in the cogeneration business for over 40 years. In Baton 
Rouge, Louisiana, it has been selling steam and cogenerated power 
to Exxon and Ethyl Corporation. Today, one million pounds of 
process steam and the cogenerated energy that goes with it are 
being sold, and this 40-year-old project is still 25% more efficient 
than an alternate way of doing it. 


40730 (EPRI-EM—4432, pp 12.1- 12.11) Implementation 
of PURPA. Owens, D.K. (Edison Electric Institute, New 
York, NY). Mar 1986. Research Reports Center, Box ’50490, 
Palo Alto, CA 94303. File Number T186920215. (CONF- 
850460—). 

From Managing cogeneration projects; San Diego, CA, 
USA (23 Apr 1985). 

Some of the issues confronting the electric utility industry 
with regard to cogeneration and small power production are re- 
viewed. Interest in cogeneration and small power production has 
been growing for years, but much of the recently increased activity 
involving these technologies can be attributed to the Public Utility 
Regulatory Policies Act of 1978 (PURPA). Enactment of PURPA 
reflected a desire of congress to encourage development of cogen- 
eration and small power production facilities as a means of improv- 
ing the overall efficiency of electric power supply, displacing the 
use of oil and natural gas, decentralizing power production, and 
lessening some of the adverse environmental impacts caused by 
conventional central station electric power generation. Through the 
derivative FERC guidelines and state regulations, section 210 of 
PURPA provides several important incentives for development of 
qualifying cogeneration and small power production facilities. The 
implementation of PURPA is discussed. 


40731 (EPRI-EM—4432, pp 13.1-13.5) Considerations 
for effective contract negotiations. Bickham, J.R. (Houston 
Lighting and Power Co., TX). Mar 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920215. (CONF-850460—). 

From Managing cogeneration projects; San Diego, CA, 
USA (23 Apr 1985). 

Some of the basic components necessary for the successful 
negotiation of electric sales agreements are discussed. These con- 
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tracts should provide for increased payments for good performance 
and reduced payments for poor performance, allocation of the basic 
risks to the parties who are in the best position to adsorb the risks, 
and the contracts should provide for utility-specified interconnec- 
tion and limited control over the output of the cogeneration facili- 
ty. 


40732 (EPRI-EM—4432, pp 14.1-14.9) PG & E's ap- 
proach to cogeneration development. Meyer, J. (Pacific Gas 
and Electric). Mar 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920215. 
(CONF- 850460—). 

From Managing cogeneration projects; San Diego, CA, 


USA (23 A; roe 1985). 

Gas and Electric Company’ s approach to the devel- 
opment of cogeneration in its service area is discussed. The Califor- 
nia Public Utility Commission has developed a standard offer 
which when presented to PG & E by the qualifying facility must be 
accepted. This procedure effectively eliminates the negotiation 
aspect in power sales contracts. 


40733 becnne meg pp 15.1-15.6) Utility participa- 
tion entures: a developer's perspective. 
Du M.M. (HYDRA-CO Enterprises, Inc., Syracuse, 
Duggan, 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920215. (CONF- 
ee 


cogeneration projects; San Diego, CA, 

USA Gs an Apr 1985). 
Cogeneration and utility diversification, a topic that can be 
perceived as both a problem and an opportunity are discussed. It’s 
possible to have one without the other. Fortunately, Niagara 
Mohawk did not view them as mutually exclusive. Why Niagara 
Mohawk opted to establish HYDRA-CO Enterprises as an arm’s 
length, wholly owned subsidiary in accordance with Section 66-C 
of the New York State Public Service Law is discussed. The risks 
involved, what it means to work in an arm’s length fashion, some 
of the successes and failures, and a view of the future are discussed. 


40734 (PB—86-201092/XAB) Environmental regulations 
and standards for Final report, January 1983- 
March 1985 (volume 1). Hanson, G.W.; Cummings, — 
Payne, J.A. (Science ao International ae 
Jolla, CA (USA)). Mar 1985. 54p. (SAIC—85/1698). 

PC A04/MF AO1. 

Environmental regulations and standards for siting natural- 
gas-fired cogeneration systems are extensive and not always readily 
understood by the potential cogeneration developer/owner/user. 
To clarify and simplify the application and permitting process, an 
overview of these regulations and standards is presented in the final 
report. Regulations which affect the use of cogeneration fall under 
four major headings: air, noise, water, and solid waste. The primary 
environmental permit of concern to a cogeneration developer/ 
owner is likely to be air quality. Federal regulations concerning air 
pollutants stem primarily from the Clean Air Act. Standards of per- 


of their engines. However, more-restrictive local emissions stand- 
ards, such as exist in California, necessitate further emissions-con- 
trol measures. Each applicant is evaluated on a case-by-case basis in 
the most-restrictive areas and is subject to an extensive permitting 
process. Noise, water, and solid-waste regulations are normally not 
a problem for gas-fired cogeneration systems. 


40735 Economic distribution distance for refuse-fired co- 
M Fanical Engineering. Ilincls Init. of T a Chives IL 
lec’ of Tec! 
60616). pp 9.11-9.20 of Alternative Energy in the Midwest: 
and applications. Lake Bluff, IL; Conference and 
Publication Series, Inc. (1985). (CONF-850240—). 
From Alternative energy in the Midwest: research and appli- 
eee 
incineration is attractive not only as an alternative 
cesimatidaeadinenennemamaaniaeade ede 
tional disposal through landfill. More and more local governments 
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have instituted plans calling for the development of refuse-inciner- 
ation facilities and are studying the various alternatives which may 
satisfy their long-term needs. This paper is directed toward demon- 
strating a methodology for evaluating mass-burning incineration 
and its feasibility for producing revenue through district heating 
and cooling as well as cogeneration. 


2910 Conservation 


40736 (IUG-pre—85-3) CECP - a multi-national study 
of local energy conservation schemes. Summary research note. 
Gaskell, G.; Joerges, B.; Ester, P.; Midden, C.; Monnier, E.; 
Mueller, H. (Wissenschaftszentrum Berlin (Germany, F.R.). 
Internationales Inst. fuer Umwelt und Gesellschaft). 1985. 
33p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86752323. 

The article summarizes approaches, activities and findings of 
an international cooperative research undertaking on the strengths 
and weaknesses of current energy conservation programmes direct- 
ed at private households, particular at local levels. Conclusions re- 
garding the improved design of conservation programmes are 
drawn from the comparative analyses of fourteen studies in eight 
countries (Federal Republic of Germany, France, Great Britain, 
Greece, Netherlands, Sweden, USA, an as, as an associated project, 
Australia). Decentralized energy conservation strategies are shown 
to be more advantageous than central policies in solving two prob- 
lems: reaching less advantaged consumer groups and linking energy 
policies with specific environmental and employment policies at the 
municipal level. (orig.). 


40737 (IIUG-pre—85-12) Impact of the issue attention 
cycle on energy conservation policy. Conrad, J. (Wissens- 
chaftszentrum Berlin (Germany, F.R.). Internationales Inst. 
fuer Umwelt und Gesellschaft). 1985. 30p. (CONF-850402— 
2). NTIS (US Sales Only), PC A03/MF A01. File Number 
DE86752322. 

From 2. international conference on consumer behaviour and 
energy policy; Paris, France (10 Apr 1985). 

Whereas energy was one of the most prominent political 
topics of the 1970's, it has been replaced by the issues employment, 
microelectronics and peace in the 1980’s. Nowadays, politicians 
gain less profile from pleading for energy conservation and, addi- 
tionally, the stagnation in national energy consumption rates makes 
energy conservation a less urgent issue. The implementation of 
energy conservation programs decided upon at the height of the 
energy debate is, however, still underway and only partly success- 
ful. This impact of the changes in the general political climate upon 
energy conservation policy in the 1980s is analyzed and discussed 
with special reference to the Federal Republic of Germany, and the 
consequences to be drawn from this situation are idicated. (orig.). 


40738 (IUG-rep—85-1) Consumer energy conservation 
G.; Joerges, B. 


NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86752342. 

This report summarizes the activities and findings of a four- 
year, multi-national project into consumer energy conservation 
policies and programmes. On the basis of extensive preliminary 
studies of the existing situation in the participating countries (Phase 
I of the project), empirical case studies of selected local energy 
conservation programmes were performed and analysed cross-na- 
tionally (Phases II and III of the project respectively). These eval- 
uation studies combined a “top-down” policy analytic approach 
with a “bottom-up” approach, the analysis of the consumer context 
See ee ee 
unique ability to achieve both energy conservation policy, and 
almost by implication environmental policy, and social policy ob- 
jectives. Finally, recommendations for the implementation of 
energy conservation programmes at the local level and possible 
roles for the CEC in the stimulation of local programmes and in 
multi-national research are made. (orig./UA). 
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2920 Supply, Demand, And Forecasting 
REFER ALSO TO CITATION(S) 39774, 40705, 40739, 40833 
2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 39447, 39561, 39570, 39570, 39571, 39571, 
39684, 39686, 39687, 39688, 39689, 39696, 39701, 39702, 39729, 39774, 39890, 
40705, 40748, 40855 


40739 (DOE/FE/60457—H1) Uncertainties in industrial 
coal-based energy and feedstock utilization patterns. Phase 2, 
final report. Simbeck, D.R.; Moll, A.J.; Dickenson, R.L. 
(SFA Pacific, Inc., Mountain View, CA (USA), May ao 
Contract ‘AC01-84FE60457. 123p. NTIS, PC A06/MF A 

1; GPO Dep. File Number DE86013164. 

The use of coal in United States industry has not reached the 
levels anticipated in many of the projections of the past ten years. 
This report presents an analysis of factors affecting the use of coal 
in the three highly energy intensive US industries of paper; stone, 
clay and glass; and food. This work follows a similar analysis com- 
pleted in March 1985 (DOE/FE6045701) that addressed the indus- 
tries of chemical manufacturing, oil refining, and steel production. 
The analysis focuses on the outlook for expanded use of coal in 
each of these three industries and specifically addresses the follow- 
ing issues and factors for each industry: energy and feedstock utili- 
zation patterns; traditional coal uses and current use of coal; candi- 
date new uses for coal; state of growth for each industry; favorable 
conditions for coal use; uncertainties and obstacles for coal use; atti- 
tude of industry toward the use of coal; projected time frames for 
utilization of coal and specific coal technologies; currently commer- 
cial and new coal-based technologies that have the broadest poten- 
tial application (crosscutting) in the most energy intensive energies; 
and attractive coal-related research and development candidates. 45 
refs., 12 figs., 13 tabs. 


40740 dsI- 
- economic and raw material-related aspects. Boehm, E.; 
Garareiter, F; Herz, H.; Legler, H.; Mannsbart, W.; Mie- 


eee eetnies of ond i Oe noe ee 


licke, U. (Fraunhofer-Gese! haft zur Foerderung der 
Angewandten Forschung e.V., Karlsruhe (Germany, F.R.). 
Inst. fuer Systemtechnik und "Innovationsforschung). 1983. 
182p. (In German). NTIS (US Sales Only), PC A09/MF 
AOl1. File Number DE86752350. 

The report abstracted is an analysis of the future prospects 
of coal as an energy source for space heating, a substitute for fuel 
or as a material in the production of chemical feedstocks. Its 
chances essentially depend on the availability of crude oil and natu- 
ral gas, both of which are imported by large quantities. In order to 
assess the major uses and priorities of coal as an energy source or 
substitute in terms of economic criteria, it is advisable to develop a 
quantitative calculation model. A process analytical linear optimiza- 
tion model serves to assess the chances of fuel substitution as part 
of conversion processes. While making the development of eco- 
nomically optimal structures its major aim, the model provides both 
a technological and economic scheme of possible production proc- 
esses based on energetic raw materials. Forecastings relative to the 
year 2000 point out examples of how to rationally realize the de- 
fined aim of Western German energy policy, i.e. the reduction of 
energy imports on a general level as well as of space heat, fuels and 
chemical feedstocks derived from crude oil and natural gas, in par- 
ticular. Forecastings are based on hypotheses assessing the space 
heating, fuel and chemical feedstock demand of other institutions 
—— on primary energy availability and prices. (orig./ 

A). 


40741 (NP—6752319) Annual report 1984 of the Bavari- 
an Mining Authority. (Bayerisches Oberbergamt, Muenchen 
(Germany, F.R.)). 1985. 108p. (In German). NTIS (US 
Sales Only), PC A06/MF AOI. File Number DE86752319. 

The annual report comprises the following chapters: Devel- 
opments on the mining sector, e.g. brown coal, petroleum; activi- 
ties; industrial safety and health protection; mining engineering, and 
safety; environmental aspects of mining. (HP). 
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2960 Electric Power 


REFER ALSO TO CITATION(S) 39561, 40311, 40312, 40313, 40314, 40315, 
40316, 40320, 40706, 40760, 40862, 40867 


40742 (DOE/EIA—0191(85)) Cost and Quality of Fuels 
for Electric Utility Plants, 1985. (USDOE Energy Informa- 
tion Administration, Washington, DC. Office of Coal, Nu- 
clear, Electric and Alternate Fuels). 17 Jul 1986. 210p. 
NTIS, PC A10/MF AO1; 1 - GPO; GPO Dep. File Number 
DE86013528. 

Electric utilities received 666.7 million short tons of coal in 
1985, a decrease of 17.4 million short tons from the record 684.1 
million short tons received in 1984. This 2.5% decrease in coal re- 
ceipts resulted from the decision by many utilities to reduce the 
record stockpiles created in anticipation of a possible United Mine 
Workers strike in September of 1984. Petroleum receipts at electric 
utilities continued to decrease as they have over the past several 
years. Receipts totaled 164.9 million barrels, down 37.4 million bar- 
rels in 1985 from 1984 receipts. Coal and nuclear power continue to 
displace petroleum as the primary fuel consumed by electric utili- 
ties. Receipts of gas were 2,860.6 billion cubic feet (Bcf), down 77.2 
Bef from 1984 receipts. 


40743 (DOE/EIA—0226(86/04)) Electric Power Month- 
ly, April 1986. (USDOE Ener ergy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 09 Jul 1986. 44p. NTIS, PC A03/MF AOl1; 
1 - GPO; GPO Dep. File Number DE86013050. 

During April 1986, net generation by electric utilities in the 
United States was 187,180 gigawatthours. On a year-to-date basis, 
net generation at the end of April 1986 was 1.5% lower than for 
the same period in 1985. In April 1986, coal accounted for 53.5% 
of all electricity produced, petroleum for 4.9%, gas for 10.1%, hy- 
droelectric power for 14.7%, nuclear power for 16.3%, with the re- 
maining 0.5% from geothermal, wood, wind, waste, and solar. In 
April 1986, electric utilities consumed 48,114 thousand short tons of 
coal. Petroleum consumption in April 1986 was 15,431 thousand 
barrels, while gas consumption was 197,459 million cubic feet. 


40744 (DOE/EIA—0348(85)) Electric Power Annual, 
1985. (USDOE Ener, ergy Information Administration, Wash- 

ington, DC. Office of Coal, Nuclear, Electric and Alternate 
Fuels). 18 Jul 1986. 165p. NTIS, PC A0O8/MF AOI; 1 - 
GPO; GPO Dep. File Number DE86013478. 

As a result of the continued economic recovery that oc- 
curred in the United States in 1985, electric utilities generated 
2,469,841 gigawatthours of electricity, an increase of 2.2% from 
1984. Over a 5-year period, total net generation averaged a 1.9% 
increase per year. Electricity generation from coal-fired units set an 
all-time record in 1985, producing 1,402,128 gigawatthours, ac- 
counting for the largest share of net generation among all fuels, 
56.8%. For this same period, nuclear power for the second year in 
a row, was the second-most important fuel in the generation of 
electricity, 15.5% of total net generation. Generation from gas-fired 
units and hydroelectric power contributed 11.8% and 11.4%, re- 
spectively. Petroleum’s share of net generation continued to de- 
crease as it accounted for 4.1% of net generation in 1985. Net gen- 
eration from other sources (wood, wind, waste, solar, and geother- 
mal) accounted for 0.4% of total generation during 1985. 


40745 (DOE/PE/70404—T1) Economic analysis of elec- 
tric utility earnings attrition. Final report. (Charles River 
Associates, Inc., Boston, MA (USA); Pfeffer, Lindsay and 
Associates, Inc., Washington, DC (USA)). Jun 1986. Con- 
tract AC01-83PE70404. 112p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE86013432. 

For the past decade, electric utilities in the United States 
have repeatedly earned less than the rates of return allowed them 
by regulatory authorities. This pattern is referred to as attrition. 
Some observers of the industry see attrition as a serious problem 
and a major deterrent to economically efficient investment in gen- 
erating and transmission facilities that will be needed in the 1990s. 
Others view attrition as much less important. This study addresses 
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some fundamental questions about attrition: its extent, its causes, its 
impacts, its future, and the efficacy of measures to prevent it. 


40746 (EPRI-EA—4494) Value of service reliability to 
consumers: proceedings. (Criterion, Inc., San Diego, CA 
ee er. si “ial cae: (CONF-' 8303221—; CONF- 

). Research Reports Center, 
Box 50800, Palo hie ‘CA 94303. File Number T1I86920305. 

From Value of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 

The seminar “Value of Service Reliability to Consumers” 
was held in San Diego, California, March 23-25, 1983; in Boston, 
Massachusetts, April 5-7; and in St. Louis, Missouri, October 11-13 
of the same year. Its purpose was to define and quantify the value 
of electrical service reliability, since the cost of energy and capital 
have increased dramatically in recent years. Various methods of 
cost estimation were evaluated. Papers were both theoretical and 
practical, representing a comprehensive view of the problems in- 
volved in providing reliable electrical service. While no clear or 
simple solution to remaining problems was advanced, relevant 
issues were clarified and possible future steps were proposed. The 
volume considers the value of having a reliable power supply, the 
cost of shortages as distinct from outages, effects of shortages upon 
the populace and the environment, and methods of determining 
public acceptance of over- or undercapacity in the power supply. 


40747 (ORNL/TM—10023) Coal-fired electric power 
plant life extension: an overview. Taylor, M.J.; Fuller, L.C. 
(Oak Ridge National Lab., TN (USA)). Jul 1986. Contract 
AC05-840R21400. 106p. NTIS, PC A06/MF A011; 1; GPO 
Dep. File Number DE86013419. 

Qualitative information converning aging and life extension 
of coal-fired power plants was compiled for use by the Energy In- 
formation Administration (EIA). This data is to be utilized as input 
to the EIA’s Intermediate Future Forecasting System (IFFS) and 
the National Coal Model (NCM) so the life extension option can be 
included in their analysis and forecasting activities. Three catego- 
ries of information were defined: (a) physical descriptions that in- 
cluded number, age, location, and historical performance degrada- 
tion data, (b) typical economic and systems criteria that utilities 
should consider during the life extension decision making process, 
and (c) a summary of the economic and regulatory experience of 
some actual life extension projects. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 39687, 40833, 40838 


40748 (DOE/EIA—0035(86/04)) Monthly Energy 
Review, April 1986. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Energy Markets and 
End Use). 28 Jul 1986. 127p. NTIS, PC AO7/MF AOI; 1 - 
GPO; GPO Dep. File Number DE86013579. 

Data are presented on production, consumption, stocks, im- 

exports, and prices of the principal energy commodities in 
the US. Also included are data an international production of crude 
oil, consumption of petroleum products, petroleum stocks, and pro- 
duction of electric power from nuclear-powered facilities. (PSB) 


eyers, S. (La U 
1986. Contract ‘AC03-76SFOOO9E, Ilip. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE86012829. 

This report presents a quantitative description of the trends 
in US residential energy consumption in the 1970 to 1984 period 
and the chief structural and behavioral changes shaping those 
trends. We look both at the sector as a whole and at the 
markets for natural gas, electricity, oil, and other fuels. Although 
the focus is presentation of data, there is also some interpretation 
and analysis. 
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40750 (PNL—5796) Analysis of fuel shares in the indus- 
trial sector. Roop, J.M.; Belzer, D.B. (Pacific Northwest 
Labs., Richland, WA (USA)). Jun 1986. Contract AC06- 
76RL01830. 86p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86013081. 

These studies describe how fuel shares have changed over 
time; determine what factors are important in promoting fuel share 
changes; and project fuel shares to the year 1995 in the industrial 
sector. A general characterization of changes in fuel shares of four 
fuel types - coal, natural gas, oil and electricity - for the industrial 
sector is as follows. Coal as a major fuel source declined rapidly 
from 1958 to the early 1970s, with oil and natural gas substituting 
for coal. Coal’s share of total fuels stabilized after the oil price 
shock of 1972-1973, and increased after the 1979 price shock. In the 
period since 1973, most industries and the industrial sector as a 
whole appear to freely substitute natural gas for oil, and vice versa. 
Throughout the period 1958-1981, the share of electricity as a fuel 
increased. These observations are derived from analyzing the fuel 
share patterns of more than 20 industries over the 24-year period 
1958 to 1981. 


2990 Unconventional Sources And Power Generation 
REFER ALSO TO CITATION(S) 40104, 40105, 40149, 40735 


40751 it Development of alternative 
energy technologies. Entrepreneurs, new technologies, and 
social change. Burns, T.R. (Wissenschaftszentrum Berlin 
(Germany, F.R.). Internationales Inst. fuer Umwelt und Ge- 
sellschaft). 1985. 44p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86752343. 

This paper discusses the introduction and development of 
several alternative energy technologies in countries where the inno- 
vation process has enjoyed some measure of success: solar water 
heating (California, Israel), windmills (Denmark), wood and peat 
for co-generation (Northern New England, Finland) and geo-ther- 
mal power (California) as well as heat pumps designed to save 
energy (West Germany). It is argued that the introduction and de- 
velopment of new technologies - and the socio-technical systems 
which utilize these technologies - depend on the initiatives of entre- 
preneurs and social change agents. They engage in adapting and 
matching technology and social structure (laws, institutions, norms, 
political and economic forces and social structure generally). Suc- 
cessful developments - as well as blocked or retarded developments 
- are discussed in terms of such “compatibility analysis”. Policy im- 
plications are also discussed. (orig.). 


30 DIRECT ENERGY CONVERSION 
3001 Mhd Generators 


REFER ALSO TO CITATION(S) 39543 


40752 (AD-A—165945/7/XAB) Plasma thruster develop- 
ment: magnetoplasmadynamic propulsion, status, and basic 
problems. Interim October ber 1985. 
Buehler, R.D. (Stutt Univ. (Germany, F.R.). Inst. fuer 
Raumfahrtantriebe). Feb 1986. 108p. NTIS, PC A06/MF 
AOl. 

This report provides an overview of the present state and 
the problem areas of magnetoplasmadynamic (MPD) space-propul- 
sion devices and systems potentially suitable for orbit raising and 
maneuvering of large space structures, i.e., thrust and power levels 
of presently most-promising steady (or quasisteady pulsed) thruster 
types, self-field, axial applied-field arcjets, and Hall ion thrusters are 
reviewed in terms of performance trends, present understanding, 
uncertainties and ground-testing problems, with the conclusion that 
there is as yet no reliable basis for choosing one type for final de- 
velopment. Typical efficiency vs. specific-impulse curves for all 
MPD thrusters show the dominant role of the propellant on the 
thrust to input power ratio (as for ion engines), and the necessity of 


achieving relatively high specific impulse values for each propellant 
for acceptable efficiencies. The specific-impulse (or onset) limit of 
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self-field thrusters using a variety of propellants is discussed, to- 
gether with predicted trends from several theoretical models. Con- 
sidering system complexity and development cost as well as per- 
formance, the advantages and disadvantages if pulsed (quasisteady) 
vs. continuous thruster operation and the propellant selection crite- 
ria are reviewed. Electrode erosion, especially on cathodes, losses 
and limits imposed by radiation cooling are emphasized as critical 
problem areas for larger MPD thrusters. Besides the electrode at- 
tachments, the unresolved basis theoretical problems of efficient 
plasma acceleration and of the midstream flow discharge stability 
are identified, and proposed approaches towards gaining additional 
understanding are outlined. 


40753 (DOE/ET/15601—T13) Diagnostic development 
and support of MHD test facilities. Monthly progress report, 
June 1-30, 1986. (Mississippi State Univ., Mississippi State 
(USA). MHD Energy Center). 10 Jul 1986. Contract AC02- 
80ET15601. 3p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013308. 

Data analysis continued on the conmbined Nz and CO 
CARS spectra. Preliminary analysis of spectra taken of known mix- 
tures of CO and Nz in a cell located in a furnace of known temper- 
ature yielded temperatures in excellent agreement with thermocou- 
ple values over the range of temperatures accessible to the furnace 
(300 to 1500 K). CO concentrations inferred from the CARS spec- 
tra were higher than actual values. Additional cell measurements 
are planned to find the origin of the inaccuracies in this technique. 
The inaccuracies in the flame-probe measurements were due to too 
high a pressure in the quartz probe. A probe with a greatly reduced 
orifice will be fabricated and a new gas circuit will be employed to 
increase the accuracy of these measurements. The Laser Doppler 
Velocimeter was on site at the UTSI/CFFF during the first week 
of June. Successful two-component velocity estimates were made at 
the port located near the diffuser exit. Particulates from the Mon- 
tana Rosebud coal gave sufficient scattering so that all experiments 
were conducted in the backscatter mode. Details of the velocity re- 
sults will be given in a technical report. 


3004 Thermionic Converters 


40754 Co-sputtered thermionic cathodes and fabrication 


thereof. Thomas, R.E.; Ritz, V.H. (to t. of the Navy, 
Washington, DC). US Patent = 852,601. 16 Apr 
1986. 20p. NTIS, PC A02/MF AO1. 

This invention relates to the fabrication of thermionic cath- 
odes and to resultant cathode structures, and more particularly to 
the fabrication of themionic cathodes via sputtering technology. A 
thermionic cathode is fabricated by cosputtering alkaline earth 
oxide and metal powders under temperature and pressure condi- 
tions that ensure a metal particle size in a preferred range. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 39457 


40755 (CONF-8510218—, pp 287-288) Onsite fuel cell 
site selection data Hegebarth, D.G. (Sci- 
oe Applications International, La Jolla, CA). Mar 1986. 
A13/MF A01. File Number DE86008569. 

yo Field data acquisition for building and equipment 
one monitoring national workshop; Dallas, TX, USA (16 

The 40 kW fuel cell field test is made up of two distinct 
phases. The first phase encompasses selection of suitable sites for 
fuel cell installation, and the second phase is the actual installation 
and operation of the power plants. During site selection each utility 
participant chose three to ten candidate sites and installed the pro- 
gram data acquisition system (DAS) at each of these sites. Over 100 
sites were instrumented by 31 participating utilities during this 
phase. Data were then collected over a one year period, to further 
access the suitability of each site. DAS planning and implementa- 
tion, including problems, during the site selection phase are dis- 
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40756 (CONF-8510218—, pp 289-290) Onsite fuel cell 
power plants - data acquisition system. Ferraro, V.D. (Sci- 
ence Applications International, La Jolla, CA). Mar 1986. 
NTIS, A13/MF A01. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Since late 1983, field testing of onsite 40-kW fuel cell power 
plants has been underway by over 30 gas and electric utilities as 
part of the Onsite Fuel Cell Field Test Project. Power plants are 
installed at 37 sites representing multifamily residential, commercial 


- and light industrial buildings from 26 market segments throughout 


the US. Each of the power plants has been instrumented with a 
standard data acquisition system (DAS) to obtain operating data for 
one year which provides an extensive analysis of the fuel cell's per- 
formance (i.e., efficiency, electric capacity factor, thermal capacity 
factor, availability). The standard DAS used at each test site con- 
sists of a datalogger to collect data and perform calculations, and a 
data recorder to record 30-minute energy/operating data on mag- 
netic tape. Upon collecting 1-2 weeks of data, the magnetic tapes 
are sent to SAIC for data processing. Since data tapes are changed 
routinely, participants are required to visit their test sites and are 
asked to ensure good data is being collected by checking operation 
of the DAS. The operation of the DAS is described. 


40757 (DOE/ET/11304—T15) Reforming stack develop- 
ment. Technical status report, November 1985. (Energy Re- 
search Corp., Danbury, CT (USA) ). 1985. Contract AC21- 
76ET11304. 36p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86013225. 


This preliminary design control document will serve as a 
guide in the development of an internal reforming molten carbonate 
fuel cell power plant. In particular, it will serve as a control docu- 
ment in the design and development of internal reforming fuel cell 
stacks. The approach in preparing this document is to first define 
the reference application for the power plant, and then work down- 
wards from plant description to dc power section design, stack 
design, and finally the individual cell component specifications. 
Cost goals will be defined for the total plant investment and single 
cell package. A dispersed generator in the range of 2 to 5 MW size 
range, has been selected as the reference application. The basis of 
this selection is an attractive market size and a reasonable power 
plant size for initial demonstration of the technology. The design 
on which this power plant is based is described in EPRI reports: 
EM-3307 and EM-4179. The study focuses on a 6500 Btu/kWh dis- 
persed generator for electric utility application. This relatively 
simple system led to a high efficiency, reasonably priced power 
plant as described in detail in the EPRI reports. The proposed 
system design for the present DOE project incorporates some fur- 
ther improvements developed by ERC, including the addition of a 
shift reactor and a hydrogen transfer device. More details of this 
new design are given. 14 figs. 


40758 (DOE/ET/15440—2034) Development of molten 
carbonate fuel cell power plant technology. Quarterly techni- 
cal progress report No. 26, January 1-March 31, 1986. (Inter- 
national Fuel Cells Corp., South Windsor, cT (USA)). Apr 
1986. Contract AC21-79E7T 15440. 62p. (FCR—7898). NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE86010769. 


Overall objectives of this program are to develop and verify 
the design of a prototype molten carbonate fuel cell stack which 
meets the requirements of a 1990s-competitive, coal-fired, electrical 
utility central station, or industrial cogeneration power plant. The 
fabrication of all repeating components to be used in the 8-ft? short 
stack continued and are nearing completion according to schedule. 
The design of the nonrepeating components for the 8-ft? short stack 
was completed and the fabrication of this hardware continued and 
are nearing completion ing to schedule. The preparation for 
assembly and test of the 8-ft? short stack were also continued 
tions stack. Stack assembly is expected to commence on schedule in 
the final-third of the next reporting period. The design of a prelimi- 
nary prototype stack was completed during the period and all 
layout drawings were prepared on schedule. 
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40759 (PB—86-201084/XAB) Fuel-cell reactions in super 
acid electrolytes. Final report, June 1982-December 1985. 
O’Grady, W.E. (Brookhaven National Lab., Upton, NY 
(USA)). Jan 1986. 95p. NTIS, PC A0S/MF AOl1. 

The series of acids including CF:SO;H, C,F9SO3H, 
CF.(SOsH)z, (CF2SO3sH), (CF2)(SOsH), (CF2)s(SOsH) 
(CF2)4(SOsH), (CFsSO.2NH, CesFsSO3H, SF;CHFSO3H, 
(CFsSO2)2CHa, CFsCFHCF,SOsH, CsFi1 CHFCF.SO3H, 
CFsPO(OH)2, CHsPO(OH):, (CFs)2POOH and CF2 (POsH2). were 
tested as fuel cell electrolytes. Oxygen reduction activity on plati- 
num has been examined in each of the electrolytes. The conductivi- 
ty as a function of the temperature was examined in 4 number of 
them. All unusual entropy change occuring at the hydrogen elec- 
trode was observed in the perfluorosulfonic acids which is a func- 
tion of the acid concentration. 


40760 (PB—86-201118/XAB) Environmental perform- 
ance of onsite phosphoric acid fuel cell field test. Final report, 
January 1983-March 1985 (Volume 3). Hanson, G.W.; Cum- 
mings, C.R.; Hatch, C.L. (Science Applications Internation- 
al Corp., La Jolla, CA (USA)). Mar 1985. 78p. (SAIC—85/ 
1700). NTIS, PC A05/MF AO1. 

Fuel-cell power plants offer advantages over other power 
systems including high energy efficiency, modular design, and 
siting flexibility. From the environmental perspective, negligible 
emissions have been reported by manufacturers. The Department of 
Energy, in an environmental assessment of phosphoric-acid fuel-cell 
power plants, determined that the fuel cell does not release signifi- 
cant amounts of water or air pollutants to the environment. This 
determination is based on experimental and preprototype fuel-cell 
test data and limited field test data. To assist in verifying the data 
under actual field-operating conditions, emission tests on a 40-kW 
phosphoric-acid fuel cell were conducted onsite in Portland, 
Oregon. The testing program consisted of monitoring fuel-cell op- 
erating parameters and collecting and testing air and water dis- 
charge samples. Air-emission rates for NOx, CO, HC, phosphoric 
acid and formaldehyde were tested. Proposed rules exist for regu- 
lating NOx and CO emissions levels for cogeneration systems. 


40761 Electrolyte for use in high-energy lithium-based re- 
—* electrochemical cell and rechargeable electro- 

cell including the electrolyte. Mammone, R.J.; 
Sule. M. (to Dept. of the Army, Washington, DC). US 
Patent Application 6,855,855. 17 hoe 1986. 12p. NTIS, PC 
A02/MF AO1. 

The general object of this invention is to provide a lithium- 
based rechargeable electrochemical cell having an improved capac- 
ity. A more specific object of the invention is to provide an electro- 
lyte for such a cell. A still further object of the invention is to pro- 
vide such a rechargeable electrochemical cell that permits the oxi- 
dation of dithionite to occur without using chlorine as an intermedi- 
ate oxidizing agent. It has now been found that the aforementioned 
objects can be attained by providing an electrolyte including bro- 
mine dissolved in the liquid complex Li(sO2)sAICh. 
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REFER ALSO TO CITATION(S) 39548, 40197, 40242, 40714, 40736, 40738, 
40749, 41732 


40762  (CONF-840622—, pp 47-50) Construction manual 
buildings 


for energy conservation in - Jamaica. Dubin, F.S.; 
Saurwein, L. (Dubin-Bloome Associates, New York, NY). 
1984. NTIS, PC A99/MF AO1. File Number DE86010135. 

From Annual of the American Solar Energy Socie- 

ty; Anaheim, CA, USA (5 Jun 1984). 

Dubin-Bloome Associates, Partners has developed a manual 
Construction Manual for Energy Conservation in Buildings - Jamai- 
ca for the Jamaican Ministry of Mining and Energy, with funding 
from US AID. Energy-conscious i and building 
standards had been established for the US and other industrialized 
Nations. However, there existed a lack of comprehensive standards 
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for buildings in tropical climates. The manual provides methods to 
reduce energy consumption and to more fully utilize the natural re- 
sources of Jamaica. The development and presentation of the for- 
mulae, charts, graphs and techniques increase the awareness of the 
energy conservation potential and the approaches to accomplish it. 
The principles presented in the manual are a direct result of the 
real design experience gained by Dubin-Bloome Associates in Ja- 
maica. Design of the Petroleum Corporation of Jamaica Headquar- 
ters Office Building, a building that, as designed, consumes 23,000 
Btu/sq. ft./yr., resulted in construction bids below the estimated 
building cost even with the energy conservation concepts applied. 


40763 (CONF-840622—, pp 51-53) ee = and a 
propriateness of earth-sheltered buildings: residential 

residential, McFadden, P. (Elements, Boulder, CO). 1984. 
NTIS, PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Non-residential earth sheltered buildings are appropriate in 
the urban context for an extensive variety of reasons; the use of 
land that has been considered inappropriate for building, the preser- 
vation of views, green space expansion and preservation, the eco- 
nomical use of prime land, pedestrian circulation, noise control, the 
lessening of a building's physical impact on its environment, and the 
protection from extremes in temperature. Residential earth shelters 
are equally appropriate in the urban environment for the same rea- 
sons as well as reduced maintenance and insurance costs, lower op- 
erating cost and greater privacy. 


40764 (CONF-840622—, pp 55-60) Effect of building 
design parameters on sensible and latent conditioning loads in 
small office buildings. O’Connor, J.C.; Utzinger, M. (Univ. 
of Wisconsin, Milwaukee). 1984. NTIS, PC A99/MF A0O1. 
File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The need to improve thermal efficiency in small office build- 
ings is established. The model of a typical office to be simulated on 
a computer is described. The method of parametric analysis to be 
used in this study is discussed. In the first study, the effects of eight 
building design parameters on sensible heating and cooling loads in 
small offices is examined for four climatic locations. The simulation 
model is modified to predict latent and sensible loads. A second 
study examines the effects of six building design parameters of an 
office located in Madison, Wisconsin. The results of the analyses 
are discussed for each parameter studied. The implications of this 
study on the design of offices is discussed. 


40765 (CONF-840622—, pp 61-65) Energy design in the 
context of the future of the architectural profession. Ander- 
son, B. (SolarVision Inc., Harrisville, NH). 1984. NTIS, PC 
A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

The Department of Architecture at M.I.T. embarked on an 
internal review of its curriculum in the Fall of 1982. Three separate 
but interrelated committees were appointed to study: (1) the pro- 
gram, (2) its teaching techniques, (3) the profession it serves. The 
breadth of scope of these studies was such that it naturally included 
the subject of energy in buildings. Of importance to people in- 
volved in this subject are these observations based on the studies: 
(1) energy and other natural resources will be of continuing impor- 
tance in building design well into the future; and (2) despite the im- 
portance of energy, the myriad of other issues in building design 
and construction makes energy of less singular importance than has 
been the case during the post-oil embargo decade of 1973-1983; (3) 
building energy professionals, generally, are positioned well to 
expand their participation in the building industry, within which 
the architectural profession, to quote a key conclusion of the Final 
Report, is diversifying its services and expanding its business hori- 
zons beyond traditional ones, and this is enhancing the potential of 
the future of the profession as a whole. 
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40766. (CONF-840622—, pp 67-69) a to over- 
come spatial, structural and waterproofing and problems in 
earth shelter housing. Rollins, A.P. 1984. NTIS, PC A99/ 
MF AO1. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, USA (5 Jun 1984 
Rane ane tek te of -— author’s efforts to design and 
build an earth sheltered home that would overcome some of the 
problems associated with this type of structure such as the limited 
interior design freedom due to the need for supporting partitions; 
the closed-in feeling in rear living spaces; insufficient pre-tempered 
ventilation air and the proper distribution of this air; and permanent 
waterproofing. 


40767 (CONF-840622—, pp 93-97) Retrofitted condition- 
Sens tiene Stan baldnen, Sven, TH: 
O.A. (Louisiana State Univ., Baton Rouge). 1984. 
NTIS, PC A99/MF AO0l. File Number DE86010135. 
From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

It may be possible to combine several concepts of new 
energy technologies in order to reduce the energy needs of com- 
mercial buildings, especially those that are small sized, single-story 
structures. Experience gained through the design and installation of 
a system tailored for a building constructed in the early 1960s may 
be used to focus on the potentials and limitations of retrofit technol- 
ogy for characteristic small-scale commercial structures. Combining 
the existing split package air conditioning system with a desiccant 
air conditioning, waste heat and a roof solar heat reclaim compo- 
nent has proven to be feasible for applications in many areas of the 
southern US. While this combination of systems and technologies is 
feasible, many questions regarding the design, installation, and oper- 
ation of the total system need to be addressed. This paper focuses 
on both the architectural/construction issues and the mechanical 


40768 (CONF-840622—, pp 139-142) Research results: 
Power and home. Bockelman, J. 


Light's energy 
(Dayton Power and Light Co., OH). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, in: og dea 1984). 


Research one year of monitoring Dayton Power 
and Light’s Energy Home are presented. Located in Miami County, 
Ohio, The Energy Home is a traditionally styled, brick, ranch 
home on a slab with a total living area of 1928 square feet. It incor- 
porates high insulation levels (R-25 walls and R-40 ceiling), a pas- 
sive solar design, an active solar water heating system, a one-line 
plumbing system and other energy-saving features. Data from the 
first 12 months of monitoring (September 1, 1981 - August 31, 
1982) indicates most items have worked as well as, or better than, 

i ; but a few have had some unexpected negative results. 
Graphs of the Home's hourly energy use during DP & L’s system 
peak day in 1982 are shown. Information from the two families that 
occupied the home demonstrates the impact lifestyle has no energy 
consumption and utility system load, especially in the workings of a 
passive solar home. 


40769 (CONF-840622—, pp ot ean Le pe ad used in 
CMHC2 to model radiation exchanges and urban heat 
island effect. Webster, D.W. (Canada Mort a Housing 
Corp., Ottawa). 1984. NTIS, PC A99 AOl. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 


ty; Anaheim, CA, USA (5 Jun 1984). 

CMHC2, Canada Mortgage and Housing Corporation's 
Computer Model for Heating Cost-effectively, is an interactive 
computer system designed to analyze the energy conserving char- 
acteristics of low rise housing units. The rationale, implications, and 
techniques used to model both the urban heat island effect for Ca- 
nadian cities and towns, and the radiation exchange acting on the 
envelope of a house are discussed. These factors should not be ig- 
nored in any comprehensive thermal energy analysis for buildings, 
if definitive results are desired. Further, comparisons for which 

are needed to improve the performance of the 
dwelling unit can be seriously compromised if such effects are not 
considered. 
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40770 (CONF-840622—, pp 413-418) ECAP: Compre- 
hensive energy and cost analysis procedure for microcomput- 
ers. Jansen, J.; Arnold, G.; Reeves, B. (Tennessee Valley 
Authority, Knoxville). 1984. NTIS, PC A99/MF AOl1. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

ECAP, a set of microcomputer programs designed to per- 
form a comprehensive energy and cost analysis on the energy-relat- 
ed systems of building designs is presented. The structure of ECAP 
is explained, as are the tasks performed by each program module. 
The unique and innovative features of the procedure, particularly 
the solar-heat-gain and daylighting routines, are emphasized. 


40771 (CONF-840622—, pp 419-424) Simulation of 
building energy performance with micro-computers. Schoen, 
D.A.; Kieffer. B. (Ball State Univ., Muncie, IN). 1984. 
NTIS, PC A99/MF A01. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

Development of complex, dynamic energy simulation models 
on micro-computers presents unique technical problems along with 
certain advantages. Limitations of memory capacity and relatively 
slow computation speed are very major factors to consider. Advan- 
tages revolve around the personal nature of the micro (user orienta- 
tion) and low cost. Programmers and architect/users must make 
trade-offs when deciding on the use of such hardware. The two au- 
thors have created a micro-based model which simulates tempera- 
ture conditions at various zones in a building using fluid dynamic 
techniques and network analysis techniques. A major factor was de- 
velopment of very compact, multi-function code in order to fit as 
much program into memory at one time. A dynamic data base was 
also created which would serve the needs of students and profes- 
sionals. The data base is accessed by an intelligent algorithm which 
provides a choice of graphic and/or numerical display of the simu- 
lation results. 


40772 (CONF-840622—, pp 425-430) Passive building 
energy analysis method based on the domain ap- 
proach. Jeon, H.S.; Claridge, D.E.; Feng, C.C. (Univ. of 
Colorado, Boulder). 1984. SNTIS, PC A99/MF AO1. File 
Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

A method for predicting the monthly performance of a pas- 
sive solar building based on frequency domain analysis and electri- 
cal transmission line theory is described. Massive building compo- 
nents are represented as three lumped (complex) impedances and 
admittances using electrical transmission line theory. The model 
using the lumped thermal parameters is driven with monthly aver- 
age profiles of diurnal solar input and temperature variation to de- 
termine the dynamic thermal behavior of the building. The monthly 
average input profiles are expressed using Fourier transform theory. 
The model is then solved for each frequency in the driving func- 
tions and the results are superposed to determine the outward heat 
flow. The results from the model provide the diurnal variation in 
outward heat flux and indoor temperature variation as well as 
monthly auxiliary heating requirements. Results of this model are 
compared with the results of the SLR method and the Un-utilizabi- 
lity method for a typical house in Denver, Colorado. 


40773 (CONF-840622—, pp 431-436) Thermal perform- 
ance of a solar earth-shelter compared to in-situ soil tempera- 
ture. Selinfreund, M.; Farrer, R. (New Mexico State Univ., 
Las Cruces). 1984. NTIS, PC A99/MF AO1. File Number 
DE86010135. 
From Annual meeting of the American Solar Energy Socie- 
1% Aa, CA, USA (5 Jun 1984). 

The New Mexico Solar Energy Institute has instrumented a 
solar-assisted, earth-sheltered home in Alamogordo, New Mexico. 
The primary objective was to collect and analyze data to determine 
interior, wall, and ground temperatures achieved in an earth-shel- 
tered passive home. Thermocouples were emplaced within and 
under the floor slab at varying depths to 24 inches. Additionally, 
thermocouples were embedded in the exterior walls at varying 
depths and distances in the surrounding earth and in the earth 
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cover above the house. A 15-foot deep, 6-inch diameter hole was 
bored 106 feet from the earth-sheltered home. Thermocouples were 
inserted at 1-foot intervals from the surface to the 15-foot depth. A 
remote recorder located within the house recorded simultaneously, 
at two-hour increments, the temperatures in the soil and in, under, 
and surrounding the house. The collected house temperature data 
are compared with the undisturbed soil temperatures and with com- 
puter simulations of earth temperatures using existing mathematical 
expressions. Thermal performance of the house during its first 
winter of occupancy is described and discussed, and the data ob- 
tained at the beginning of the 1984 winter heating season is evaluat- 


(CONF-840622—, 449-454) Petroleum Corpo- 
ration of Jamaica building. Dubin, F.S. (Dubin-Bloome As- 
sociates, New York, NY). 1984. NTIS, PC A99/MF AO0Ol. 
File Number DE86010135. 

From Annual of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun 1984). 

New standards of energy it building design and con- 
eniibies tir ettonned aie ook eae The Petroleum 
Corporation of Jamaica (PCJ) authorized Marvin Goodman and 
Associates to design their headquarter’s building with Dubin- 
Bloome Associates retained as the architectural, mechanical, electri- 
cal and energy consultants for the PCJ building. The objective of 
the building design team was to select materials and develop sys- 
tems and plans for a building that would use less than 25,000 Btu/ 
sq. ft/yr within the established budget and consistent with the 
owners’ program. The objective, a quantum leap in building energy 
management for Jamaica and the entire Caribbean, was achieved 
through detailed analysis by the design team. The building design 
deserves recognition by virtue of its innovative use of energy man- 
agement principles. Virtually no data had been accumulated for Ja- 
maica and other semi-tropical and tropical climates pertaining to 
energy management and alternate energy use. The design team 

available information to establish a data base. The result is 
a 108,000 sq ft office building in Kingston, Jamaica and consisting 
of a parking level, 6 office floors, 1 penthouse level and 1 separate 
single level office, the Embassy Wing. 


(CONF-840622—, pp 467-472) Public acceptance 
satisfaction of a prototypic HUD housing in 


Blacksburg, VA. Jones, L. (Miami Univ., Oxford, OH). 
1984. NTIS, PC A99/MF A0O1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 
ty; Anaheim, CA, USA (5 Jun a. 

A structurally innovative fourplex, designed by Homer T. 
Hurst, P.E., was one of nineteen award winning designs in the 1980 
design competition: Building Velec Into Housing by the Depert- 
ment of Housing and Urban Development. This passive solar unit, 
The Hillside Fourplex, was constructed in Blacksburg, Virginia, 
and was ready for occupancy in September, 1982. The purpose of 
this study was to evaluate public acceptance of the innovative fea- 
tures incorporated into the design of The Hillside Fourplex (a low 
cost - high value unit), as well as to evaluate user satisfaction with 
these features. Descriptive and statistical analysis indicated a gener- 
al acceptance of and satisfaction with the fourplex; the matrix cre- 
ated to combine responses to importance and satisfaction confirmed 
user satisfaction. However, problems were noted with the heating 
system and space allocations. 


40776 (CONF-840622—, pp 763-770) Emerging aesthetic 
values for cold climate Andrejko, D.A.; Steinfeld, E. 
(State Univ. of New York, Buffalo). 1984. NTIS, PC A99/ 
MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 


o ae SS Jun pom 4 
During the 1983, an exhibit was held at 


Haliwallo Act Gallery in Belbier Now York. This archinctaral ex 
hibition was an exploration into the developing aesthetics of archi- 


projects displayed. Funding for the exhibition and the catalog was 
provided by the New York State Council on the Arts and Mori- 
jama and Teshima Architects-Planners Limited, Toronto, Canada. 
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40777 (CONF-840622—, pp 771-776) Built form: the 
shape of thins to come. Bennett, D.J. 1984. NTIS, PC A99/ 
MF AO1. File Number DE86010135. 

From Annual meeting of the American Solar Energy Socie- 

ty; Anaheim, CA, USA (5 Jun 1984). 

Post-industrial promise to have two characteristics 
which will identify them. First, they will assume the form and sub- 
stance most appropriate to adjusting their external environment and 
internal purposes. Second, they will be capable of autokinetic trans- 
formation at some level. Both pre-industrial and contemporary 
buildings already display these characteristics to a greater or lesser 
extent. But there is a post-industrial buildings does not attempt to 
overcome natural conditions but is driven by the integration of 
post-industrial technology with natural systems. 


40778 (CONF-8309387—, pp 1-11) Constructive develop- 
ments in radiator manufacture. Wi H.G. 1983. din 
German). NTIS (US Sales Only), PC A06/MF AO01. File 
Number DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
— - R. a (20 —_ 1983). 

‘gaenge, Seminare. Fachheft. 


con eens Ceca sain atten hot- 
estas sage eeaatbeta ena aaeteeeeeeeeiee tee 
requirements of corrosion resistance, high pressure safety and tem- 
perature safety. Some of the products from the sectional radiator 
sector (cast-iron, steel and tubular steel radiators), steel plate radia- 
tors, organ-pipe-radiators, aluminium radiators and convectors are 
considered. (DG). 


40779 (CONF-8510218—, pp 3-19) Planning and design 
of field data acquisition and analysis projects: a case study. 
Hughes, P.D.; Clark, W.E. (W.S. Fleming and Associates, 
Inc., S NY). Mar 1986. NTIS, PC A13/MF AOl1. 
File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985 

Siecle hanteniaieitetdtinaiaiintpeatinden indie 
mercial sites, a methodology has been developed for the planning 
and design of field data acquisition and analysis projects. The plan- 
ning and design process is described, and how it was used for a 
nine-site field test of residential earth-coupled heat pumps from 
1982-85 is illustrated. The planning and design process is summa- 
rized. One starts with the project objectives and determines the key 
deliverables. Issues which the key deliverables must address are 
listed. The information which the data must produce in order to re- 
solve all issues is defined, often right down to how it is to be for- 
matted and displayed. Data points are postulated which, when ac- 
quired and analyzed with appropriate algorithms, fulfill the data 
analysis and display requirements. Several iterations may be re- 
quired until a data point is set is established which can be obtained 
given the constraints of project budget and available hardware and 
software systems. A Data Acquisition and Analysis (DAA) Plan 
documents the results of the planning process, and specifies all de- 
rivative information required by the project team to implement the 
project. The case study approach helps to illustrate the importance 
of project structure in obtaining reliable data. In addition to the 
DAA Plan, management controls such as establishing conditions to 
be met prior to the official start of data collection, and clear defini- 
tions of roles of all parties are essential. 


40780 (CONF-8510218—, pp 21-31) Overview of the 
guiding — concerning design of se baie 


Swedish “institute for” Building 
toro, G.V. (Sw te for B ding 
Gavle). Mar 1986. NTIS, PC A13/MF AOl1. File Number 
DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 198. 

cceattamibeentndenete 
(IEA), Energy Conservation in Buildings and Community Systems 
Program, Annex III - Residential Building Energy Analysis, one of 
the principal efforts was directed at methodology in gathering in- 
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formation on how buildings and equipment perform. The results 
was the handbook Guiding Principles Concerning Design of Ex- 
periments, Instrumentation and Measuring Techniques which had as 
its goal supplying to technicians, scientists, and project managers, 
involved with energy conservation in buildings, the basis for speci- 
fying the experimental approach and equipment for measuring 
building performance. Emphasis was placed on energy use evalua- 
tion before and after retrofits to the buildings. The choices avail- 
able to those facing the challenge of building performance measure- 
ments are summarized. Basic principles, the design of experiments, 
the measurements of both building and environment, the energy as- 
sociated with occupancy and how the occupant uses the building 
are all part of the approach outlined in the Guiding Principles that 
is reviewed. 


40781 (CONF-8510218—, pp on Design of a large- 
scale metering project. Mazzucchi, R.P. (Battelle Pacific 
Northwest Lab., Seattle, WA). Mar 1986. NTIS, PC A13/ 
MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The design and implementation of a large-scale end-use 
energy measurement program for commercial buildings is de- 
scribed. Entitled the End-use Load and Conservation Assessment 
Program (ELCAP), this effort endeavors to acquire empirical 
measurements of hourly electrical usage and major determinants in 
order to advance the understanding of energy requirements and 
conservation potential in residential and commercial structures in 
the Pacific Northwest. Metered energy consumption by end use 
and time of day are typically unavailable for commercial buildings. 
There is little direct evidence of the relative effect that climate, 
building structure, operation, and occupancy have upon energy use 
in buildings, and almost no measured information reveals the inter- 
action of these factors. Architectural design and design tools are 
consequently based chiefly upon direct application of the laws of 
physics and component-based algorithms in computerized simula- 
tion of building operation. These simulations in turn are generally 
validated only against monthly utility billings. Actual end-use 
energy consumption must be collected to understand how commer- 
cial buildings really use energy if the design and operation of these 
buildings for cost-effective energy consumption is ever to become 
the rule, rather that the exception. Methods of collecting end use 
energy consumption data are described. 


40782 (CONF-8510218—, pp 43-58) Measurement of 
temperature, humidity, and fluid flow. oe C.W. (Nation- 
al Bureau of Standards, Gaithersburg, MD). Mar 1986. 
NTIS, PC A13/MF A0O1. File aaa 86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

and field experience, and surveys, have clearly 
indicated that computerized laboratory and field tests and HVAC 
installations enhanced with Energy Management and Control Sys- 
tems (EMCS) often experience problems related to the accuracy 
and reliability of the system instrumentation. These problems most 
frequently result from a lack of understanding of fundamental engi- 
neering characteristics of the instrumentation pertinent to the envi- 
ronment of the test area. Also, the connection of instrumentation to 
a computer controlled system such as a DAS or an EMCS require 
interfacing techniques that are frequently neglected or erroneously 
applied. This study was done to emphasize the importance of the 
many neglected characteristics of instrumentation used in EMCS 
that have been found in the field to be the basic cause of problems 
in EMCS in new and existing installations. The characteristics of 
some of the available temperature, moisture, and flow monitoring 
instrumentation pertaining to EMCS application are presented fol- 
lowed by typical problems encountered in interfacing various moni- 
toring and control instrumentation with computer controlled sys- 
tems. 


40783 (CONF-8510218—, pp 59-65) Instrumentation for 

buildings in hot, humid climates. Cromer, C.J. 
(Florida Solar Energy Center, Cape Canaveral). Mar 1986. 
NTIS, PC A13/MF A01. File Number DE86008569. 
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From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Monitoring buildings for energy performance in hot, humid 
climates is not unlike monitoring in other environments in many re- 
spects. However, since the latent loads represent a major portion of 
the overall loads, proper care must be exercised to monitor the 
changes of latent as well as sensible behavior of the monitored en- 
velope. Some of the techniques utilized in instrumentation and cali- 
bration of equipment designed to measure the overall energy re- 
sponse of two townhouse units at Rangewood Villas, Cocoa, Flori- 
da are discussed. 


40784 (CONF-8510218—, pp 67-70) Alternate method to 
acquire energy usage occupance data. Gadsby, K.J.; 
Harrje, D.T.; Grot, R.A. (Princeton Univ., NJ). Mar 1986. 
NTIS, PC A13/MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The concerns of those involved with monitoring energy 
usage and occupant-related events must extend from sensor choice 
through conditioning equipment to the monitoring equipment. For 
many applications one must resort to original solutions carefully 
keeping the end goals in mind. A variety of such solutions that are 
intended to serve as examples of what might be used to solve the 
next sensor - interface - monitoring challenge is discussed. 


40785 (CONF-8510218—, pp 71-80) Instrumentation for 
evaluating integrated lighting system performances in a large 
daylighted office building. Warren, M. Benton, C.; Ver- 
derber, R.; Morse, O.; Selkowitz, S.; Jewell, J. (Lawrence 
Berkeley Lab., CA). Mar 1986. NTIS, PC A13/MF AO1. 
File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Electric lighting consumes 30 to 50% of the electrical 
energy used in large commercial buildings, and has additional sig- 
nificant impact on cooling energy requirements. The integration of 
daylighting with electric lighting to provide ambient illumination 
with task lighting provided separately at each work station is an at- 
tractive strategy for energy conservation. Instrumentation that was 
used to monitor the electrical energy consumption and illumination 
levels in a recently completed 50,000 m? office structure located in 
the San Francisco Bay Area is described. Interfacing of the temper- 
ature, electrical, and illumination measurements to the dataloggers 
is described. The instrumentation installed in the building to meas- 
ure both lighting levels and electric power consumption is de- 
scribed. Finally, the typical results that can be obtained with this 
instrumentation are discussed. 


40786 (CONF-8510218—, pp 83-95) Modular microcom- 
puter-based data acquisition system for monitoring energy 
consumption in buildings. Haberi, J.; Volckhausen, T.; Clar- 
idge, D. (Univ. of Colorado, Boulder). Mar 1986. NTIS, PC 
A13/MF AO0O1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The Building Energy Engineering program at the University 
of Colorado has developed an inexpensive, IBM/PC compatible, 
portable data acquisition system. The system utilizes off-the-shelf 
technologies, has capabilities of displaying, capturing and storing 16 
or more channels of information, and has certain control capabili- 
ties. A data acquisition system is an improvement over traditional 
hand methods because it allows for the recorded information to be 
easily displayed, graphed and stored for later analysis. The modular 
aspects of our system are discussed as well as the development and 
design of the conditioning cards for the monitoring of temperature, 
sunlight, humidity, and event status. Software necessary to interface 
the data acquisition system with the IBM/PC together with compo- 
nent listings are also discussed. 
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40787 (CONF-8510218—, pp 97-101) Remote data acqui- 
sition system for building energy data. Westervelt, E.; Win- 
dingland, L. (Construction Engineering Research Lab., 
Champaign, IL). Mar 1986. NTIS, PC A13/MF AO0O1. File 
Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

A data acquisition system used to demonstrate the energy 
saving potential of various conservation retrofits on existing build- 
ings at Fort Carson, Colorado is described. The retrofits include 
adding wall and ceiling insulation, blocking or replacing windows, 
improving control systems, and reducing the introduction of out- 
side air. In addition to monitoring building energy usage before and 
after retrofit improvements, nearby identical but unretrofitted build- 
ings are also being monitored for comparison. The buildings are 
two types of barracks, a dining hall, and a vehicle repair shop. In 
total, fourteen buildings are being monitored. To quantify energy 
savings, instrumentation and data acquisition equipment have been 
installed. Building instrumentation provides for flow and tempera- 
ture monitoring of heated and chilled water, indoor and outdoor 
ambient temperature measurement, and metering of natural gas and 
electric usage. all measurements are digitally recorded using data 
acquisition units which are remotely accessible via telephone lines. 
Information stored by the data acquisition units is periodically 
transferred to micro-computers at USA-CERL in Champaign, IIli- 
nois where analysis occurs. The Acurex Autograph 800 data acqui- 
sition system, the data recording unit for this project, is described. 


40788 (CONF-8510218—, pp 103-109) Field data acqui- 
sition hardware. Schuster, G.J. (Pacific Northwest Lab., 
Richland, WA). Mar 1986. NTIS, PC A13/MF A01. File 
Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Dect metering of electrical energy flows to specific end- 
uses in commercial buildings is an important adjunct to evaluation 
of possible conservation savings as a result of weatherization or 
equipment optimization measures. In addition, metering can often 
represent the most reliable and low-cost means of determining the 
weekly operating schedules required to model the building comput- 
er simulation tools. An effort to develop a low-cost method for car- 
rying out such metering is discussed. The characteristics of the field 
unit are described. 


40789 (CONF-8510218—, pp 111-117) Energy 
monitor (ESM) - lessons learned. Szydlowski, R.F. (Law- 
rence Berkeley Lab., CA). Mar 1986. NTIS, PC A13/MF 
A01. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 


——a. 

Lawrence Berkeley Laboratory, DOE, has developed 
the Energy Signature Monitor (ESM), an innovative data acquisi- 
tion system which addresses the data acquisition and analysis re- 
quirements of test programs which involve monitoring of large 
samples of buildings. Information about typical number of sensors 
and accuracy requirements for such large monitoring projects was 
incorporated into the development of the ESM in order to meet the 
needs of most researchers without adding unnecessary, and expen- 
sive, features. The ESM hardware includes a microprocessor con- 
trolled data acquisition program, sixteen analog channels, two pulse 
count channels, an RS232 computer interface, and a removable 
EPROM-based data storage module. In conjunction with the hard- 
ware a complete data management software package, written to op- 
erate on a microcomputer, was developed to facilitate analysis of 
the recorded data. A total of 23 ESMs have been built to date, all 
of which are being used in a field monitoring study currently being 
conducted by Lawrence Berkeley Laboratory. Lessons learned 
during development, field use, and ESM design technology transfer 
to the private sector are reported. 


40790 (CONF-#510218—, pp 119-124) Applications o 

in data collection. W.P. (Oak Ridge 
National Lab., TN). Mar 1986. NTIS, PC A13/MF AOI. 
File Number DE86008569. 
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From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The recent advent of microcomputers into the business and 
scientific world has changed the way in which many tasks are 
done. The microcomputer allows many things to be routinely ac- 
complished which would have been rejected several years ago be- 
cause of time and expense restrictions. One application of micro- 
computers which has opened up new worlds of adventure has been 
in the field of data acquisition and analysis. When integrated into a 
data acquisition system, the microcomputer can facilitate and en- 
hance the process of both collecting data and analyzing it. The 
hardware and software for two different applications of data acqui- 
sition systems involving microcomputers coupled to data loggers 
are described. The first system utilized the IEEE-488 interface bus, 
and was used to monitor the performance of a heat pump water 
heater on a 24 hour per day basis. The second system used asyn- 
chronous serial communication via an RS-232-C interface to con- 
tinuously monitor the energy usage and interior conditions of a 
single-family residence as well as the ambient weather conditions. 
These two applications of microcomputers coupled to data acquisi- 
tion systems illustrate that microcomputers can add a great deal of 
sophistication, ease of use, and reliability to the data collection and 
analysis process. 


40791 (CONF-8510218—, pp 127-132) Experiment with 
a remote data sharing network. Fowlkes, C.W.; Cady, F.M. 
(Fowlkes Engineering, Bozeman, MT). Mar 1986. NTIS, 
PC A13/MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The initiation of an energy monitoring experiment is de- 
scribed in which the experimental, real-time, site data are available 
to anyone having a personal computer, modem, and a telephone. It 
is proposed that the existence of this demonstration facility will 
have a variety of educational benefits. A demonstration data acqui- 
sition system has been set up on a residence in Bozeman, Montana. 
This building has no furnace and uses passive solar for 75% of its 
space heating requirements. Twelve sensors which measure several 
temperatures, humidity, insolation, wind speed, etc. are connected 
to the remote data acquisition system. Each eight seconds the data 
acquisition computer measures the outputs of twelve sensors and at 
the end of each hour, the (450) samples from each sensor are aver- 
aged and saved in memory. The computer has enough internal 
memory to contain the last two weeks’ hourly data at any one time. 
The user can call this system at any time and command the data 
acquisition computer to send any of the monitoring data presently 
in its memory. The sensor arrangement and the commands that are 
sent to the data share system to make it transmit it’s data are de- 
scribed. Examples are given to explain the protocol and the format 
of the data. 


40792 (CONF-8510218—, pp 133-139) Remote data ac- 


quisition using computers. 
Fowlkes, C.W. (Fowlkes Engineering, Bozeman, MT). Mar 
1986. NTIS, PC A13/MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985 

Field monitoring of occupied buildings imposes some unique 
requirements on the personal computer (PC) based system: (a) the 
system must radiate less EMI/RFI noise (must meet FCC Class B 
requirements), (b) the system must run 24 hours/day for extended 
periods with no maintenance, (c) the hardware should be invisible, 
or at least compact, because there is seldom anyplace to put it. A 
PC system that works fine in the laboratory may not be appropriate 
for field use because of one or more of these factors. Low cost is 
one motivation for considering PC based systems. Hundreds of pe- 
ripherals for PCs have come onto the market during the past few 
years. Some general advice and comments on selecting and design- 
ing PC based systems for energy monitoring are given. General 
issues of cost and operational requirements are discussed. Oper- 
ational experience with a remote, portable PC based data acquisi- 
tion system costing about $1500 is discussed. This system has oper- 
ated in the field on five superinsulated residences for the past 11 
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months. The data recovery rate for this project has averaged 96%. 
During the 11 month period, field maintenance was performed on 
two of the five data acquisition systems due to lightening damage. 


40793 (CONF-8510218—, pp 141-146) Principles of data 
processing and analysis. Brisbane, T.E. (Colorado State 
Univ., Fort Collins). Mar 1986. NTIS, PC A13/MF AOl. 
File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

For the new state-of-the-art data loggers there exists certain 
basic requirements for conducting satisfactory data processing. 
There are three terms or definitions of interest in discussing data 
scans and timings. These three terms are: (1) scan rate, (2) scan in- 
terval, and (3) throughput rate. These terms define important limits 
of data acquisition systems and may exclude some systems from 
use. Each of these terms, including their importance in data acquisi- 
tion systems, is discussed. 


40794 (CONF-8510218—, pp 147-149) Information proc- 
essing of energy consumption data. ———, L.; Taylor, 
bel Windingland, L. (Construction Engin Research 

Lab., Champaign, IL). Mar 1986. NTIS, SC Al A13/MF AOl1. 
File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The US Army Construction Engineering Research Labora- 
tory (USA-CERL) at Champaign, Illinois is using data acquisition 
equipment for remote data collection at Fort Carson, Colorado. 
Energy consumption data is being analyzed for several sets of iden- 
tical buildings. Some of the buildings have been retrofitted for 
energy conservation and are being compared to the remainder 
which have not been changed. The purpose of the analysis is to 
quantify the energy saved as a result of the retrofits. USA-CERL 
looked to off-the shelf-software that had communications, data 
transfer, analysis, graphing, file management, and reporting capabil- 
ity. The capabilities and limitations of using SYMPHONY to proc- 
ess data information are discussed. SYMPHONY is an integrated 
software package that combines five useful programs (spreadsheet, 
word processing, graphics, database management, and data commu- 
nications) with a flexible interface that can be modified to process 
data. This software is being run on an IBM-AT microcomputer. 


40795 (CONF-8510218—, pp 151-156) Occupant effects 
and normalization of field monitoring results. Frey, D.J. (Ar- 
chitectural Energy Corp., Westminster, CO). Mar 1986. 
NTIS, PC AL/MF A01. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The performance of buildings and their systems can be de- 
scribed by a variety of factors. Some of these describe energy per- 
formance, others describe thermal properties, and still others de- 
scribe occupant comfort. The task of creating normalized factors so 
that information can be compared among buildings is difficult. The 
information in this study pertains primarily to analyzing perform- 
ance data of individual residential building and emphasizes the im- 
portance of understanding the effects occupants have in controlling 
this performance. By influencing thermostat setpoints, internal 
gains, extra heat loss due to venting and accidental infiltration, and 
managing solar apertures the occupant controls the amount of 
energy required for auxiliary heating. Designers, builders, and oc- 
cupants are often unaware of the extent to which occupants can in- 
fluence auxiliary energy consumption, building researchers need to 
have techniques to account for occupancy when performing data 
analysis. To illustrate these effects, the actual and predicted per- 
formance of two townhouses in Pittsburgh, Pennsylvania are ana- 
lyzed. Measured differences between design and actual operating 
conditions more than tripled the auxiliary energy consumption of 
one of the townhouses compared to predicted values with average 
occupancy. These comparisons were made using techniques to ex- 
trapolate long term performance from measured thermal parameters 
derived from short term test data. 
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40796 (CONF-8510218—, pp 157-164) Real-time sensor 
and system fault detection using anal, and statistical 

King, T.A.; Shadis, W.J.; Panich, M.T. (Mueller 
Associates, Inc., Baltimore, MD). "Mar 1986. NTIS, PC 
A13/MF AOl1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Data acquisition systems for building energy performance 
monitoring have become more complex, yet less expensive as pow- 
erful, inexpensive microcomputers have become available. This 
hardware has enabled designers of monitoring programs to greatly 
extend the range of data collection and analysis while keeping costs 
reasonable. Thus we are witnessing a shift, from a hardware-orient- 
ed approach to data collection and analysis to a software-oriented 
approach which emphasizes the flexibility that the new equipment 
provides. Methods used within the aerospace industry to improve 
the reliability and accuracy of monitoring systems, focusing on ap- 
proaches to identifying sensor errors, were investigated. Sensor 
errors were studied because sensors provide a critical function in 
most monitoring programs. Many sensors are low cost but their 
failure can greatly increase monitoring program cost. Several pro- 
cedures from the aerospace industry which appear to have potential 
application to building and equipment energy use monitoring pro- 
grams are identified. 


40797 (CONF-8510218—, pp 167-171) Residential 
demand controller field test. Aicher, R.L.; Butt, J.A. (Penn- 
sylvania Power & Light Co., Allentown). Mar 1986. NTIS, 
PC A13/MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

A microprocessor based demand controller for use in resi- 
dential and small commercial buildings is discussed. In order to 
verify the performance of the controller, a field test is being con- 
ducted in four residences. The controller operates by receiving 
demand pulses from the utility meter and calculating every minute 
a 15-minute billing demand (sliding window demand). During the 
customer's on-peak period, the controller compares the calculated 
demand to a customer set or default target demand. If the target 
demand is in danger of being exceeded, the controller will send a 
signal over the house wiring to a receiver which will turn off a 
major energy-using appliance (space heating or cooling system, 
water heater, etc.). When the calculated demand decreases, the 
controller will send a signal to the receivers returning control of 
the appliance back to its own local control. The data acquisition 
system has to provide information on the energy usage and demand 
of the appliances and the times and effect when the controller exer- 
cised its ability to control loads. The heart of the data acquisition 
system is a Timex/Sinclair 1000 personal computer. This computer 
collected data and transferred it to a cassette tape. Energy demand 
and usage was collected by Westinghouse four-track demand re- 
corder. All the data will be analyzed on the Corporate mainframe 
computer. 


og 8510218—, pp 173-179) Data — 
and testing at the Tennessee Energy Conservation in Housing 
(TECH) Baxter, V.D. (Oak Ridge National Lab., 
TN). Mar 1986. NTIS, PC A13/MF AO0Ol. File Number 
DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The Tennessee Energy Conservation in Housing (TECH) 
complex was built in 1976 and includes five test residences. It has 
been used to compare the performance of novel heating, air condi- 
tioning, and water heating systems to that of conventional systems. 
Systems tested include the annual cycle energy system (ACES), 
solar systems, and ground-coupled heat pumps (GCHP) with con- 
ventional air-source heat pumps (ASHP) as control systems. A 
single Hewlett-Packard minicomputer-based data acquisition system 
(DAS) serves all five structures. Design of the DAS hardware and 
software was driven by the long term (annual) test requirements of 
the ACES and solar systems. The system was set up to scan on a 
once-per-hour, 24 h/day basis and utilized integrating instrumenta- 
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tion for energy consumption and delivery. Measurement of seasonal 
and annual performance factors was the primary goal. More recent- 
ly the TECH complex and DAS were used to obtain detailed field 
data on dynamic losses for an ASHP. While the DAS performed 
adequately, it is felt that the software could have been tailored 
better for this purpose. However, since the DAS was being used 
concurrently to provide seasonal performance for GCHP systems, 
this was not possible. 


40799 (CONF-8510218—, pp 181-193) Measurement of 
heating equipment improvements. Bonne, U. 
(Honeywell eae Sciences and Technology Strategy 
Centers, Minneapolis, MN). Mar 1986. NTIS, ‘Be A13/MF 
A01. File Sener’ DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

In support of the residential heating equipment control busi- 
ness, several measurement approaches to evaluate options in control 
strategy, operating mode and design alternatives have been studied. 
The preferred measurements discussed involve the determination of 
intensive performance parameters. These were then used to further 
develop the combustion heating system simulation model, which 
later became known as Hi‘/LAME. The field test results on draft 
hood air flow, infiltration rate, infiltration factor, energy distribu- 
tion factors and flue temperature profile are discussed. A number of 
unique instruments developed during this effort are also discussed. 


40800 (CONF-8510218—, pp 195-204) Field testing of 
electric heat pumps and gas furnaces. Brewster, D. (Lincoln 
Electric System, NE). Mar 1986. NTIS, PC A13/MF AOl. 
File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Raid of field testing residential heating systems to de- 
termine their seasonal efficiency is presented. The actual heat loss 
of a house can be found by determining the energy required by an 
electric resistance heater to keep the structure at a given tempera- 
ture when the average outdoor temperature is known. Knowing the 
input energy required by any other heating system to keep the same 
structure at the same indoor temperature allows you to determine 
seasonal efficiency of the system being compared. The seasonal effi- 
ciencies of three gas furnaces and three heat pumps were deter- 
mined using this methodology and the results are discussed here. 


(CONF-8510218—, pp 205-212) Obtaining build- 
ing energy data - problems and solutions. Harrje, D.T. 
(Princeton Univ., NJ). Mar 1986. NTIS, PC A13/MF A0l. 
File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Since the early 1970's Princeton University researchers have 
been involved with obtaining field data on energy use in buildings. 
Data acquisition systems have used modified utility data recording 
systems, mechanical and electrical recording approaches, and on- 
site instrument packages of a variety of sizes. The buildings have 
ranged from single family to large multi-family complexes and more 
recently have involved commercial facilities. Instrumentation ap- 
proaches have progressed throughout this period so that new chal- 
lenges could be met. The era of the microcomputer has greatly 
aided flexibility, as well as assisting in the problem of field data 
analysis. Past instrumentation solutions that have evaluated are re- 
viewed. Examples of recent data obtained from power line carrier 
systems, reporting through a microcomputer are given. Problems 
and solutions related to these field experiences both past and 
present are emphasized. 


40802 (CONF-8510218—, pp 213-229) Measurement of 
coincident peak electric demand. Swenson, P.F. (East Ohio 
Gas Co., Cleveland). Mar 1986. NTIS, PC A13/MF AO1. 
File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Buildings 


The Special Projects Department at The East Ohio Gas 
Company routinely conducts comparative energy cost studies for 
residential and commercial buildings. As a gas utility the main ob- 
jective is to provide accurate data on comparative energy costs 
where gas and electric alternatives are under consideration by a 
builder/developer, a customer or a potential customer. The cost of 
gas energy is determined entirely by the cost of the commodity, 
after allowing for a small monthly service charge which is usually 
negligible for commercial building applications. The cost of electric 
energy is determined by a combination of commodity costs and 
demand or capacity charges. Commodity costs are relatively easy 
to predict, but applicable demand costs are difficult to forecast and 
allocate for any given connected load. The key to demand charge 
allocation is to identify the occurrence and composition of the coin- 
cident peak demand to be served by the customer’s meter. In prin- 
ciple the only completely accurate way to establish coincident peak 
demand level and composition for an existing building is to attach 
an electric demand monitoring device to each item of electrically 
energized equipment. Methods for measuring this peak demand are 
discussed. 


40803 (CONF-8510218—, pp 237-242) Data acquisition 
and analysis in multi-family dwellings. Zawacki, T.S.; Ma- 
criss, R.A. (Institute of Gas Technology, Chicago, IL). Mar 
1986. NTIS, PC A13/MF A0O1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Research to evaluate economical retrofit strategies for the 
heating and distribution systems in multi-family buildings is dis- 
cussed. A variety of data acquisition methods were implemented to 
obtain on-site building characteristics for input with evaluations of 
various retrofit strategies. Manual methods were adopted to obtain 
indoor temperature distributions (maximum - minimum tempera- 
tures) while a low-cost computerized data acquisition system was 
used to determine boiler part-load performance. A summary of the 
results obtained is presented. 


40804 (CONF-8510218—, pp 255-256) Oak Ridge Na- 
tional Laboratory Roof Thermal Research Cour: 
ville, G.E. (Oak Ridge National Lab., TN). Mar 1986. 
NTIS, PC A13/MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The Roof Thermal Research Apparatus (RTRA) is a condi- 

tioned 10 by 40 foot facility with a flat roof that contains four re- 
placeable panels. Roof systems of different composition are placed 
in these panels for analysis of thermal and hygric performance. 
Roof performance analysis requires the time history of tempera- 
tures, heat flows, moisture content, panel weight, and outside and 
inside environmental conditions. This means about 100 channels of 
hourly data over long periods of time must be recorded, stored, and 
readily retrievable. In addition, the facility has no office space so 
the DAS work station is in a building about 100 yards to the south. 
It was anticipated that analysis would be carried out with personal 
computers at the DAS work station and in staff offices which are 
scattered at several sites at the Laboratory. The RTRA system is 
described and its operation is discussed. 
40805 (CONF-8510218—, 259) Experiment with a 
remote data sharing network. Fowlkes, C.W.; Cady, F.M. 
(Fowlkes Engineering, Bozeman, MT). Mar 1986. NTIS, 
PC A13/MF AO01. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The initiation of an energy monitoring experiment is de- 
scribed in which the experimental, real-time, site data is available to 
anyone having a personal computer, modem, and a telephone. It is 
proposed that the existence of this demonstration facility will have 
a variety of educational benefits. A demonstration data acquisition 
system has been set up on a residence in Bozeman Montana. This 
building has no furnace and uses passive solar for 75% of its space 
heating requirements. Twelve sensors which measure several tem- 
peratures, humidity, insolation, wind speed, etc. are connected to 
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the remote data acquisition system. The sensor arrangement and the 
commands that are sent to the Data Share system to make it trans- 
mit it's data are described. Examples are given to explain the proto- 
col and the format of the data. 


40806 (CONF- ——, 22 260) DAS problems in the 
warm, humid climate. Jones, (Brookhaven National 
Lab., Upton, NY). Mar 1986. NTIS, PC A13/MF A01. File 
Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985 

Bsokhaven National Laboratory and the Florida Solar 
Energy Center are presently monitoring the thermal performance 
of an innovative energy efficient residence in Florida with vent-skin 
roof and walls and radiant barriers. The objectives of the program 
are to evaluate the whole house thermal performance and develop 
a protocol which could provide for comparative analysis of other 
residences in a similar climate. In addition to this, the need for 
comparative indices should be considered. The thermal perform- 
ance of the residence is discussed. 


40807 (CONF-8510218—, pp 261) Whole-building per- 
formance. Harrje, D.T. (Princeton Univ., NJ). Mar 1986. 
NTIS, PC A13/MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Mltifamily buildings represent one portion of the building 
sector that has been poorly documented from the standpoint of 
whole building performance. Building envelope, central equipment, 
control systems and the varied needs of the occupants are all part 
of the total energy picture. The objectives of this study were to: (1) 
demonstrate where energy is being wasted in typical multifamily 
buildings, (2) document the detailed losses from energy distribution 
systems in the buildings, (3) provide ECO strategies for retrofit of 
the buildings including best ways to operate the space conditioning 
systems, and (4) document energy savings based upon implementa- 
tion of ECO’s through the complete seasonal cycle. Unattended op- 
eration of the powerline carrier microcomputer based data systems 
was demonstrated. The data from building one emphasizes the im- 
portance of control of space conditioning. The monitoring system's 
ability to rapidly scan temperature and system conditions allowed 
feedback to operations personnel and significant savings in energy 
use (15-40%). 


40808 (CONF-8510218—, awe 262) Berkeley Solar 
Group/Sheraton Place hye Light Monitoring 
Project - Phase I. Again, (Berkeley Solar Group, 
CA). Mar 1986. BC AL/ME AOL. File Number 
DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

+ of light and comfort conditions in a 100 year-old 
110 x 80 foot skylight ornate indoor historical landmark now used 
as a restaurant and multifunction meeting hall is described. The 
project objective was to collect sufficient data to tune computer 
and monitored physical models of the room which are to be used in 
assessing the impact of erecting a large hotel tower directly to the 
south of the existing skylight dome. The monitoring went very well 
except for some problems with improperly designed shadow bands 
which were borrowed (to save money), from a local university. 
Conclusions are presented and discussed. 


40809 (CONF-8510218—, pp 263) Short-term tests to 
thermal parameters. 


measure building Burch, J.D. (Solar 
Energy Research Institute, Golden, CO). Mar 1986. NTIS, 
PC A13/MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 


Oct 1985). 

The Solar Energy Research Institute (SERI) is developing a 
methodology to determine building thermal parameters (B) from 
short-term data. The (B) are inputs to a dynamic thermal model, 
which is then exercised to answer the questions being asked, such 
as: (1) long-term energy consumption (rating); (2) long-term savings 
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from retrofits, under standard occupancy; (3) net efficiency of heat- 
ing system; and (4) diagnosing the shell as is compared to as de- 
signed. Advantages of this approach and the problems involved are 
discussed. 


40810 (CONF-8510218—, pp 267) Ground water heat 
pump monitoring. Blake, R.A. (United Illuminating Co., 
New Haven, CT). Mar 1986. NTIS, PC A13/MF AO01. File 
Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

A ground water heat pump system in a residential home is 
being metered and monitored to determine the heat pump’s operat- 
ing efficiency during the heating and cooling modes. Two methods 
are being used to calculate the system’s efficiency: one using the 
change in the air temperature and the other using the change in the 
ground water temperature. The heat pump system consist of two 
heat pumps. Each heat pump supplies heating and cooling to differ- 
ent zones of the home. In addition, each heat pump has a desuper- 
heater, to use the superheat proportion of the freon cycle, to heat 
domestic hot water. For the heating season, the average COP was 
2.3 to 2.5, using the air methodology. The water methodology pro- 
duced COPs lower than the air methodology by approximately a 
unit of 1. Data from the air conditioning season is still being ana- 
lyzed. It was concluded that using the change in air temperatures 
to calculate the heat output is the preferred method. 


40811 (CONF-8510218—, pp 268) Performance compari- 
son of air- and ground-coupled t pump systems. Parker, 
J.D. (Oklahoma State Univ., Stillwater). Mar 1986. NTIS, 
PC A13/MF AOl1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

This project involved the monitoring of the performance of 
heat pump systems installed in three identical, small residences in 
Perkins, Oklahoma. Data were collected every 15 minutes to deter- 
mine weather conditions, internal temperatures, energy demands, 
and system performance. The objective was to compare the per- 
formance of ground-coupled heat pump systems with conventional 
air-systems, particularly with regard to electrical demand reduction. 
Data acquisition included measuring 61 different parameters; condi- 
tioning, converting, and storing those data in usable form every 15 
minutes; transmitting those data 11 miles over telephone lines to an 
office on the Oklahoma State University campus and ultimately, 
transferring the data to the IBM mainframe on campus. Although 
the system operated satisfactorily, there were several specific prob- 
lems with the programs that could be fine tuned to have provided 
even greater reliability. A major problem in the project was the 
large variability of performance due to the occupants. This was 
particularly significant in these small, well-insulated homes, where 
interval loads were often the dominant factor. 


(CONF-8510218—, pp 269-270) PREP - Project 
on Restaurant Energy Performance. Claar, C.N. (Pennsylva- 
nia State Univ., University Park). Mar 1986. NTIS, PC 
A13/MF AO01. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Seven restaurants in Pennsylvania, New Jersey and Virginia 
were monitored to determine end-use energy consumption. Each 
site had a unique instrumentation plant for measuring individual 
loads and groups of like loads. In addition, each facility had a mini 
weather station to obtain micro-climate data. The buildings were 
free standing, constructed in the period 1973-1976 and all had 
HVAC systems. The objectives of the project were to: (1) deter- 
mine how energy was used in restaurants, (2) acquire data to vali- 
date existing computer software used to estimate building energy 
consumption, and (3) develop energy conservation strategies for 
restaurants. Thirty restaurants were surveyed for monitoring suit- 
ability and seven selected to participate. The data collection rate 
for the project was 87.8%. Most of the lost data was due to verifia- 
ble and suspected power transients/disturbances including light- 
ning. The data acquisition was originally designed to be using dis- 
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kettes; however, this was abandoned when it was determined that 
restaurant ambient, airborne dirt caused too many data quality/ac- 
quisition malfunctions. The use of utility grade meters as back-up 
for computer acquired data greatly enhanced the data collection, 
verification and validation. Micro-computers used for data acquisi- 
tion need better transient surge protection as well as some short 
term power carry over features for very short electrical outages. In 
this project sensor/meters produced both analog and digital data, 
projects of this type should wherever possible use either system of 
data acquisition but not both. 


40813 (CONF-8510218—, pp 271-272) Assessment of 
field performance data on unitary heat pumps. Burke, J.C. 
(Arthur D. Little, Inc., Cambridge, MA). Mar 1986. NTIS, 
PC A13/MF AOl. File Number DE86008 569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Prediction of heat pump installed performance is complicat- 
ed by dynamic losses due to cycling and frosting/defrosting and it 
is not clear whether existing prediction methods are adequate. Al- 
though many heat pump field test programs have been conducted 
in recent years there is concern as to whether the data is sufficient 
to satisfy user needs. The objectives of the project were to: (1) es- 
tablish the status of existing data on heat pump field performance 
(both quality and quantity of data base), (2) compare the existing 
data with user needs, and (3) determine what types of additional 
tests are merited. The data base on heat pump field performance is 
large but uneven in terms of completeness and quality. Energy 
input data are abundant and frequently reliable but the results were 
seldom either statistically valid or easily generalized. A consider- 
able amount of data are available although comparison with analy- 
sis is limited. Relatively little detailed data on dynamic losses are 
available and even less comparison with analysis. Unresolved exper- 
imental problems include optimization of flip-flop techniques, prac- 
tical field measurement of latent cooling and means of detecting 
performance degradation. 


40814 (CONF-8510218—, pp 273) Thermal ice storage 
test facility. Hobson, R.L. (Baltimore Gas and Electric Co., 
MD). Mar 1986. NTIS, PC A13/MF A0O1. File Number 
DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

CALMAC thermal storage system was installed in the 
basement of a Headquarters building in June of 1984. Instrumenta- 
coun was installed in November, 1984. The CALMAC thermal ice 

system consists of two 60-ton reciprocating chillers for 
Gilden ion, 30-CGAINAE: dhaaedd ciaiinns eatin umn 1390 ton- 
nag diarten: ange eae nd weeny egies 
four pumps for circulating the condenser water, building water, and 
the water/glycol solution. The objectives of the project were to: 
(1) determine the reliability of the thermal storage system and its 
parts, (2) analyze the performance of the system and its parts, (3) 
determine the validity of manufacturers claims on performance and 
reliability, (4) calculate operating costs of the system and estimate 
operating cost savings, if they exist, and (5) supply building operat- 
ing personnel with metered data, and submit proposals for optimal 
operating performance. No problems with the data acquisition 
system were experienced since the installation of the recorders. 
Collected data were evaluated through August of this year. The re- 
corders. operated flawlessly since their installation. Currently, from 
time of tape pick-up to time of data availability is four to six weeks. 
This can result in significant loss of data in the case of instrumenta- 
tion or equipment malfunction. 


(CONF-8510218—, pp 274) Performance evalua- 


State Un iis) Mar 1986. NTIS, PC_A13/MF 
State Univ., Cornwallis), Mar 1986. NTIS, $e ave 
A01. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 


ae 
objective of this project was to determine the relative 
performance of zoned ductless heat pumps and zoned baseboard 
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electric resistance heaters for two residences, on both a daily basis 
and a seasonal basis. Five zones were identified in each of two resi- 
dences located next to one another. Each zone was heated by both 
the heat pump and electrical resistance heaters. Data were taken 
during the heating season with alternate days being heated by the 
heat pumps and the electrical resistance heaters. Two data acquisi- 
tion systems were used: a standard kilowatt hour meter cartridge 
system; and a microcomputer based system designed specifically for 
the project. There were substantial difficulties with the data acqui- 
sition from this test. Although the standard kilowatt hour cartridge 
system operated properly and gave reliable power (energy) con- 
sumption data, the data from the microcomputer system was not re- 
liable. Powerline fluctuations were identified as a major cause of 
unreliable and lost data in the microcomputer based system. Con- 
clusions are presented and discussed. 


40816 (CONF-8510218—, pp 276-277) Heat pump water 
heater efficiency measurement. Blake, R.A. (United Illumi- 
nating Co., New Haven, CT). Mar 1986. NTIS, PC A13/ 
MF AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

Six heat pump water heaters (HPWH), containing 3 different 
brand-types, were installed in residential homes. The objective of 
the program was to determine the efficiencies of the various types 
of HPWHs and to evaluate their effect on internal space condition- 
ing requirements. Two brand types were retrofit models; the 
HPWH attached to an existing electric water heater. The other 
brand was an integral model; the heat pump and water storage tank 
combined as one unit. The HPWH savings ranged from 34% to 
44% relative to electric resistance water heating. Since each 
HPWH operated in a different environment, multiple linear regres- 
sion was used to predict the performance of each brand-type under 
similar operating conditions. The use of electric and water flow 
pulse initiating meters and temperature strip chart recorders were 
an effective way of collecting data, although analyzing temperature 
strip charts was laborious. Future programs will consider the pulse 
initiating temperature devices to reduce labor costs. 


40817 (CONF-8510218—, pp 278-279) Field measure- 
ment instrumentation for determining dynamic performance of 
a forced-air heating and cooling systems. Flanigan, 

J. (Battelle, Columbus Lab., OH). Mar 1986. NTIS, PC 
A13/MF AO01. File Number DE86008569. 

From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

pnt simulation model that can calculate the dynamic 
performance and interactions of a residence and its heating/cooling 
system is being developed and validated. The model being devel- 
oped was assembled from existing models and is being refined and 
extended. Field measurements in two unoccupied houses support 
the model development and provide detailed system performance 
data for validation of the model. A data-acquisition system records 
system operating parameters and other data needed to track signifi- 
cant transients for comparisons with model predictions. Most of the 
data are recorded every 20 seconds when the furnace or blower is 
operating and every 2 minutes thereafter. Data on tapes from the 
data acquisition system are transferred to a mainframe computer for 
analysis. The operation of the system is discussed. 


40818 (CONF-8510218—, pp -_ Monitoring of dynam- 
ics of gas furnace performance for the ASHRAE SP43 
project. Flani; L.J. (Battelle Columbus Lab., OH). Mar 
1986. NTIS, A13/MF AO0O1. File Number DE86008569. 
From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 
Oct 1985). 

The ASHRAE SP43 project, is concerned with developing 
information on the dynamic interactions within a central forced-air 
heating system as it operates in cycling modes in response to 
weather. A special focus is on dynamic performance of the furnace, 
the vent system, duct system, building structure, and room environ- 
ment. A detailed « smputer model is being validated through field 
tests in two unoccupied homes. While the total system is the focus, 
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it is necessary to examine the performance of system components. 
The specific instrumentation and data acquisition system applied to 
the furnace and vent performance are discussed. 


40819 (CONF-8510218—, pp —_ Advanced electric 
heat pump engineering evaluation. Fagan, T.J. Jr. (W 
house Electric Corp., Pittsburgh, PA). Mar 1986. NTIS, PC 
A13/MF AO1. File Number DE86008569. 
From Field data acquisition for building and equipment 
See Dallas, TX, USA (16 


Oct 198 

DOE/Westinghouse advanced dual-stroke electric heat 
pump and suitable instrumentation were installed in an occupied 
residence near Pittsburgh to provide a record of heat pump system 
operating mode, heating and cooling delivered and energy use pat- 
terns for the heat pump and residence in a format correlated with 
observed weather conditions and time. The objectives of the 
project were to: (1) demonstrate the reliability of the dual-stroke 
compressors and other advanced components during actual use, (2) 
corroborate the high seasonal and annual energy efficiency project- 
ed from laboratory test data, (3) provide a data base for studying 
energy use patterns and evaluating heat pump seasonal performance 
prediction methods, and (4) verify proper functioning of the heat 
pump control system software. Both the heat pump and the data 
system operated reliably with a minimum of lost or invalid data 
over a period of more than 2 1/2 years. The remote data retrieval 
system worked well. Unattended operation of a data system with 
remote data recovery is reliable and convenient. The air tempera- 
ture change-air flow rate method of determining delivered heating 
and cooling is workable, but difficult as implemented in the field 
test because of sensitivity to temperature sensor time response and a 


40820 ite fl pp 282-283) Performance 
monitoring of central equipment in the mechanical engi- 
building at the University of New Mexico. Wildin, 

M.W. (Univ. of New Mexico, Albuquerque, NM). Mar 
1986. NTIS, PC A13/MF A01. File Number DE86008569. 
From Field data acquisition for building and equipment 
energy-use monitoring national workshop; Dallas, TX, USA (16 


one. 

central plant of this building includes stratified water 
thermal storage tanks and reciprocating chillers with heat recovery 
condensers for heating and cooling. It also includes solar collectors 
for heating and air-to-air heat recovery. Detailed monitoring of 
thermal and electrical energy flows was performed. The system 
was monitored for 20 months to determine the monthly perform- 
ance of thermal storage and the solar collectors and the monthly 
and seasonal performance of the chiller/heat pumps. Also the con- 
tributions of the major sources of heating energy and electrical 
energy use by the building were evaluated. The instrumentation 
and monitoring system was designed prior to mechanical system 
construction. The types and numbers of instruments were deter- 
mined on the basis of a detailed monitoring plan that identified the 
desired results and quantities that must be measured to obtain these 
results accurately with consistent reliability. The major problems 
with the heating and cooling system and the instrumentation and 
first six months of building operation. Subsequent to this, the data 
acquisition system was on line and valid data were obtained 24 
hours a day, seven days a week for 95% or more of the time during 
most months. 


40821 (CONF-8510218—, pp 291) Sierra Pacific Power 

end-use monitoring work. Finger, J.W. (Sierra Pa- 
cific Power Co., Reno, NV). Mar 1986. NTIS, PC A13/MF 
AO1. File Number DE86008569. 

From Field data acquisition for building and equipment 
—— monitoring national workshop; Dallas, TX, USA (16 

85). 

Svce mid-1984, Sierra has been installing end-use monitoring 
equipment, to provide the Resource Planning Department at Sierra 
Pacific Power Co. with end-use load data for demand-side planning 
and load forecasting. The objective is to complete the installation 
of monitoring devices on the largest electrical end-uses at 144 com- 
mercial and 207 residential accounts (estimated to include 2800 
channels, some of which contain totalized data from several similar 
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loads). Variables being monitored at residential locations include 
total kWh, indoor temperature, gas consumption of gas furnace, 
wind speed, wind direction, gas consumption of gas water heater, 
gallons of hot water usage, water heater inlet, outlet, and ambient 
temperature, and kWh consumption of the following electrical 
loads: space heat, water heat, central A.C., room A.C., heat pumps, 
dishwashers, clothes washers, T.V., cooking (range and micro- 
waves), refrigerators, freezers, pools/spas, water pumps and other 
large loads. Commercial points monitored include total kWh, light- 
ing, A.C. compressors, air handlers, A.C. system supply air temper- 
ature, mixed air temperature, outside air temperature, indoor zone 
temperature, electric cooking, food refrigeration and freezing, kWh, 
Kvar, and voltage of motors under study, space heat, water heat, 
elevators and escalators, and other large loads. Loads will be moni- 
tored for five years at all sites. Experience in end-use power moni- 
toring is described. 


40822 (DOE/CE/63478—T2) Energy-related business de- 
velopment grant project. Second quarterly report, April 1- 
—_ 30, Sas. (Arrowhead Community Economic Assist- 

— ge ly MN (USA)). 30 Jun 1986. Contract 
FGO1-8 E6347 NTIS, PC A02/MFA 01; 1; GPO 
Dep. File Number D 6013609. 

By the end of the second quarter, the participating agencies 
hoped to have all four demonstration projects underway and be en- 
gaged in activities to gather additional market data and other rele- 
vant information that would help us focus our business developent 


efforts in areas that appear to have the greatest potential for suc- 
cess. 


40823 (DOE/R0/00460—1) Fluidized-bed heat exchanger 
for a residential heat pump. Grimmett, E.S.; Reindfleisch, 
J.R. (G and R Technology, Idaho Falls, ID (USA)). Jan 
1985. Contract FG06-80R000460. 20p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013139. 

The goal of this project was to design and test a fluidized- 
bed heat exchanger at the evaporator stage of the cycle. Its purpose 
was two-fold: (1) Eliminate the formation of frost and ice on the 
exchanger surfaces and thus increase the overall heat transfer coef- 
ficient between the outside air and the working fluid. (2) Eliminate 
the need for reversing the heat pump cycle. If item (1) was success- 
ful, then it follows that item (2) could be accomplished also. 


(EPRI-EM—4660) Heat pump life and compressor 
survival in a northern climate. Final report. Pientka, K. 
Tagg sea? Edison Co., Chicago, IL (USA)). Jul 1986. 

. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920356. 

This report presents results of a survey of heat pump owners 
in northern Illinois to determine heat pump service life and mainte- 
nance characteristics in a northern climate. The project was man- 
aged by Commonwealth Edison Company, which used records of 
heat pump installation in its service to identify owners. A profes- 
sional market research firm was contracted to develop the survey 
questionnaire, conduct the survey, and analyze the results. Informa- 
tion was obtained on 684 heat pumps ranging in age from 1 to 26 
years. 


40825 (LBL—17286) Scale model measurements for a 
daylighting photometric data base. hae tan oe 
M.; Kim, J.J.; Selkowitz, S. (La 

(USA)). Mar 1986. Contract (ewe ear Ouse Soon ce 
W—85-09; CONF-8507101—2). NTIS, PC A03/MF AOl; 
GPO Dep. File Number DE86012496. 


From Illuminating Engineering Society (IES) annual techni- 
cal conference; Detroit, MI, USA (21 Jul 1985). 

We present initial results of a study to produce a high-preci- 
sion photometric reference data base using scale model photometry 
and computational daylighting prediction tools. For this study the 
SUPERLITE computer code was used. We illustrate the impor- 
tance and difficulty of fine-tuning the scale model experimental set- 
up and measurement procedures to produce highly precise results. 
We discuss the advantage of separating the direct component of il- 
lumination from the internal reflected component as an aid to un- 
derstanding discrepancies between measurements and calculations. 
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We use results of the study to suggest the circumstances in which 
calculation procedures should be used to generate the references, 
and those in which the precise scale model photometry is the rec- 
ommended technique. Further research directions in the field are 
described. 


40826 (ORNL/CON—207) Single-family building retrofit 
research, Multi-Year Plan FY 1986-FY 1991. (Oak Ridge 
National Lab., TN (USA)). May 1986. Contract AC05- 
840R21400. 140p. NTIS, PC A07/MF A01; GPO Dep. File 
Number DE86013580. 

This Multi-Year Plan describes a research and development 
(R/D) agenda that will support private sector and public sector ef- 
forts to improve the energy efficiency of existing single-family (S- 
F) buildings. The Plan provides an overview of the characteristics 
of the S-F sector and summarizes private and government activities 
that have been directed at energy conservation retrofits in S-F 
buildings. The S-F Retrofit Research Program focuses primarily on 
space heating, air and domestic hot water. These 
functions utilize about two-thirds of the residential energy supply. 
The annual energy use for all residential (S-F and M-F) space con- 
ditioning and domestic hot water is 5.5 quads (end use) or 9.2 quads 
(primary). The total potential energy savings for S-F households is 
1.4 quads (end use) or 2.2 quads (primary). In terms of 1982 dollars, 
the potential residential savings would be worth an average of 
about $8 billion per year if all the potential could be captured. The 
research and information needs for the S-F Retrofit Research Pro- 
gram were classified into five areas: (1) program planning and sup- 
port, (2) research on the application of retrofit measures/approach- 
es, (3) basic applied research on new/improved retrofit measures, 
(4) technology adoption R/D, and (5) technology transfer. Within 
these program areas, there were several project areas that were rec- 
ommended for research. The project area that had the highest pri- 
ority was performance monitoring of retrofits in occupied build- 
ings. It was determined that there was a need for a better under- 
standing of the performance of retrofits in real buildings. This lack 
of knowledge on retrofits has led and continues to lead to the inap- 
propriate solutions and less than optimal energy efficiency. The re- 
sults from performance monitoring evaluations need to be modeled 
and presented in a manner so that improved retrofit choices can be 
made by energy auditors, service businesses, and homeowners. 


40827 (ORNL/CON—208) Residential retrofit measures 
in the Hood River Conservation Project: recommendations, 
installations, and barriers. Goeltz, R.; Hirst, E. (Oak Ridge 
National Lab., TN (USA)). Jun 1986. Contract ACO05- 
840R21400. . NTIS, PC A03/MF A0l; 1; GPO Dep. 
File Number D 13425. 

This report documents the extent to which measures includ- 


(ORNL/Sub—81-7762/4-01) Flow regimes of re- 
inside tubes. Kornota, E.; 


). Jun 1985. Contract 

U-ENG—86-4004). NTIS, 

O Dep. File Number DE86013511. 

This study sought more insight into the condensation procees 


i from the entrance to the exit of the condenser 
annular flow, (2) stratified flow, (3) slug flow, and (4) 
bubble flow. The glass-tube condenser was essentially of the same 
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in the glass condenser to be stratified flow. Several explanations for 
the reduction in heat-transfer coefficient are selective diffusivity, 
temperature and concentration gradients, and vapor-liquid slip. Slip 
was prominent in the region where the major reduction in heat- 
transfer coefficient occurred, so inhibiting this slip may prevent at 
least some of the heat-transfer degradation. 


40829 eS eee Assessment of accuracy of 
in-situ methods for measuring thermal re- 
sistance. Fang, J.B.; Grot, R.A.; Park, H.S. (National 
Bureau of Standards, Washington, DC (USA). Building 
Physics Div.). — 1986. 28p. (NBSIR—86/3328). NTIS, 
PC A A03/MF AO1 

A series of field and laboratory tests were conducted to 
evaluate the accuracy of in-situ thermal-resistance-measurement 
techniques. The results of thermal-performance evaluation of the 
exterior walls of six thermal mass test houses situated in Gaithers- 
burg, Maryland are presented. The wall construction of these one- 
room houses includes insulated light-weight wood frame, uninsulat- 
ed light-weight wood frame, insulated masonry with outside mass, 
uninsulated masonry, log, and insulated with inside mass. 
In-situ measurements of heat transfer through building envelopes 
were made with heat flux transducers and portable calorimeters. 


40830 (PB—86-201175/XAB) ae review on 
compressors for gas engine-driven heat pumps. Technical 
report, September 1985-March . Hall, R.L.; Swain, J.C. 
(Battelle Columbus Div., OH (USA) Apr 1986. 94p. (N— 
4577-0401). NTIS, PC A0S/MF A\ 

poe ik oe on ent 
various types of open-shaft compressors for potential application to 
residential and light commercial gas-engine-driven heat-pump appli- 
cations. Variable speed efficiency data for hermetic, semihermetic, 
and open shaft compressors were obtained from the public litera- 
ture and from compressor manufacturers in the US, Japan, and in 
Europe. Efficiency comparisons based upon refrigerants R12 and 
R22 at a fixed compressor pressure ratio indicate that reciprocating 
compressors have the highest coefficients of performance (COP’s) 
for compressor speeds ranging from 1000 to 2500 rpm. Scroll and 
Wankel compressors appear to offer the highest COP’s above 2500 
rpm. An important finding of the work is that open shaft compres- 
sors with proven life and reliability for residential gas engine heat- 
pump applications do not appear to be available as production 
units. 


40831 (PB—86-201662/XAB) ee heat-pump test 
procedures. Topical report, October 1985-February 1986. Tal- 
bert, S.G.; Rutz, A.L. (Battelle Columbus Div., OH (USA)). 
Apr 1986. 67p. NTIS, PC A04/MF AO1. 

The purpose of the report is to establish standardized proce- 
dures for testing gas-engine-driven heat pumps, and to define the 
various engine heat-pump performance factors. The recommended 
test methods outlined in the report should enable GRI to better 
monitor the several research projects now underway to develop 
gas-engine heat pumps for residential and light commercial use. Al- 
together, 17 performance test points are described that will be suffi- 
cient to describe the heating and cooling performance of a variable- 
speed heat pump over its expected range of outdoor temperatures. 
The tests include 11 steady-state tests, two part-load tests, one de- 
frost test, one auxiliary heater test, and two domestic water heating 
tests. Equations and procedures also are outlined so that the various 
heat-pump performance factors can be calculated, as well as its ex- 
pected seasonal and annual performance. 


40832 A unified for dynamic thermal testing 
Subbarao, K.; Burch, J. New York, 


of building 
NY; American Society of Mechanical Engineers (1985). 9p. 
(CONF-851125—). 

From American Society of Mechanical Engineers winter 


annual meeting; Miami, FL, USA (17 Nov 1985). 
This paper proposes a unified framework for dynamic ther- 


mal testing of both glazed and unglazed building components based 
on well-known component frequency-domain transfer functions for 
outdoor incident solar radiation, and indoor tempera- 
ture. Within this framework the component parameters (1) can be 
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calculated from a detailed thermophysical description; (2) can be 
measured in a variety of ways; (3) have simple, intuitive physical 
meaning; and (4) are related by a simple sum to similar whole- 
building parameters, which, in turn, are inputs to a comprehensive 
dynamic building model. This framework thus provides for both 
qualitative and quantitative component comparison and effect on 
building performance. 


Residential energy demand in the United States. 
ance, C. Boulder, “CO. Westview Press (1985). 200p. 
Westview Press, Inc., 5500 Central Avenue, Boulder, CO 
80301. 

This book is an attempt to develop and relate various models 
of residential energy demand using the same national micro-data 
base. Dr. Garbacz discusses theories of residential energy demand 
modeling and then develops and empirically tests models for elec- 
tricity, natural gas, fuel oil, wood and liquid petroleum gas. The 
US. Department of Energy's Residential Energy Consumption 
Survey is examined and recommendations for improvements in the 
coverage of the survey are made. A concluding chapter points to 
issues for future research. 


40834 Comparison of full and model scale natural ventila- 
tion experiments. Chandra, S.; Kerestecioglu, A.A.; Cermak, 
J.E.; Poreh, M.; Peterka, 1A. Ayad, S.S. New York, NY; 
American Society of Mechanical Engineers (1985). 5p. 
(CONF-851125—). 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

Full scale field tests and 1:25 scale model tests were con- 
ducted for a room of a residential scale building. The experiments 
measured room air flows and internal airspeeds in a room naturally 
ventilated by two windows. This time validation effort showed 
boundary layer wind tunnels to be of value in comparing natural 
ventilation designs. However, differences in full and model scale 
absolute values were also observed. These differences and not large 
and can be explained on the basis of atmospheric instability which 
was not modelled in the wind tunnel study. 


40835 Winter: A valuable cooling energy resource. 
Gorski, A.J. (Argonne National Lab., Argonne, IL 60439). 
pp 5.23-5.27 of Alternative Energy in the Midwest: Re- 
search and applications. Lake Bluff, IL; Conference and 
Publication Services, Inc. (1985). (CONF-8 50240—). 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

Frigid winters can now be thought of as a valuable energy 
resource. Ice frozen naturally during the winter could prove to be 
an energy-saving summertime blessing for cost-conscious owners of 
buildings or homes in the near future. Researchers are now recon- 
sidering the old idea of using winter's cold for summer's cooling 
applications. Now, instead of cutting ice from ponds and rivers and 
transporting it to insulated ice houses, modern techniques involve 
freezing large blocks of ice in insulated storage tanks under or near 
the building to be cooled. The development of such cooling tech- 
nologies offers several advantages to the homeowner and society in 
general. The homeowner would realize a drastic reduction in his 
summertime air-conditioning expenses. Summertime electrical costs 
would be only for a small water pump to circulate cold water from 
the storage tank to the furnace heat exchanger, and for a fan to dis- 
tribute cold air. The expensive outdoor compressor unit would be a 
thing of the past. 


40836 Impact of insulation of building foundations on 
U.S. National Energy Consumption. Sterling, R.L.; Meixel, 
G.; Shen, L. (Underground Space Center, Univ. of Minne- 
sota). pp vp of Alternative Energy in the Midwest: Re- 
search and applications. Lake Bluff, IL; Conference and 
Publication Services, Inc. (1985). (CONF-850240—). 

From Alternative energy in the Midwest: research and appli- 
cations; Schaumburg, IL, USA (21 Feb 1985). 

The energy savings for the residential building sector result- 
ing from a change of foundation insulation from no insulation to a 
moderate level of slab perimeter or basement wall insulation are of 
the order of 0.40-0.46 quads or 0.5-0.6 percent of the U.S. National 
Energy Consumption in 1984. The energy savings for equivalent in- 


ERA-11/18 / 5580 


sulation measures in the nonresidential building sector appear to 
have a much lower potential for energy savings, approximately 0.03 
quads. The total energy savings from universal adoption of a mod- 
erate level of foundation insulation are thus in the range of 0.43- 
0.49 quads, which is approximately half of the entire nuclear power 
generated by 1982 (0.97 quads). This energy conservation figure 
would be reduced by virtue of the foundations already insulated 
(probably less then 5 percent) and would be increased through the 
use of foundation energy conservation techniques more efficient 
than the insulation strategies modelled (R10 for 3 feet on slab pe- 
rimeters and R10 insulation-full wall on basements). 


3202 Transportation 

REFER ALSO TO CITATION(S) 40883, 41523, 41526 

3203 Industry And Agriculture 

REFER ALSO TO CITATION(S) 40104, 40734, 40861, 40926, 41306 


40837 (AD-A—165672/7/XAB) Computer program to 
simulate the thermal characteristics of heat-recovery inciner- 
ee Final report, October 1981-September 1984. Kodres, 

A. (Naval Civil Engineering Lab., Port Hueneme, CA 
(USA). Feb 1986. 119p. NTIS, PC A06/MF AOl. 

The computer program, HRI, is described. This model simu- 
lates the thermal characteristics of energy (heat)-recovery inciner- 
ators. The program takes descriptions of the fuel and of the inciner- 
ator as inputs then predicts system temperatures, steam generation 
rate, and energy recovery efficiency. There are options to include 
primary or secondary waterwalls, a water/firetube boiler, or combi- 
nations of these heat exchangers. Both starved and excess air oper- 
ations are considered. 


40838 (DOE/CE—0157) Annual report to the Congress 
and the President on industrial energy efficiency improve- 
ment, 1984, (USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC. Office of Indus- 
trial Programs). Jun 1986. 76p. NTIS, PC A05/MF AO1; 
GPO Dep. File Number DE86013423. 

This annual report to the Congress and President is divided 
into three major sections: (1) a presentation of data on energy con- 
sumption and efficiency improvement across the entire industrial 
sector; (2) a presentation of data and discussion on methods used to 
conserve energy for manufacturing industries grouped within each 
two-digit SIC category; and (3) a brief discussion on industry 
progress in recovered materials utilization. 


40839 (DOE/CE/40715—T1) Process sensor availability 
ae ate 6 eS ee ee a 

paper industry. Final report. Emerson, D.B. (Energetics, 
. Columbia, MD (USA)). Jun 1986. Contract ACO1- 
84CB40715. 106p. NTIS, PC A06/MF A0Ol1; 1; GPO Dep. 
File Number DE86012858. 

This report presents the summary findings of a study under- 
taken to determine the current status of pulp and paper industry 
process control sensor and instrumentation technology for use in 
identifying where further federal R and D might be appropriate. In- 
strumentation manufacturers were contacted to obtain information 
regarding the current market status and capabilities of available 
equipment. Subsequent discussions with pulp and paper mill person- 
nel were used to characterize industries’ view of available equip- 
ment and to qualitatively identify existing technology weaknesses 
and needs. 


40840 (DOE/CS/40382—T1) Energy integrated cotton 
farm system in Arizona. Final report. (Energy Management 
Corp., Los Alamitos, CA (USA)). Aug 1985. Contract 
FC07-81CS40382. 1llp. NTIS, PC A06/MF A0Ol; 1; GPO 
Dep. File Number DE86012312. 

A partnership was formed with two Arizona farmers, W.B. 
Odom and J.L. Golightly, to apply practical energy conservation 
measures to their contiguous cotton farms. The Odom-Golightly 
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farm complex (3500 acres) about 60 miles west of Phoenix, was se- 
lected as one of the Energy Integrated Farm System (EIFS) 
projects. Both the Irrigation Management System and the Biomass 
Combustion System were determined to be technically and eco- 
nomically feasible and were implemented on the farms under Phase 
II of the EIFS project. The other concepts were not found to be 
economically viable in the Phase I study. The projected savings 
were estimated to be 2,500,000 kWh/year with the Irrigation Man- 
agement System and 74,000 gallons of propane per year with the 
Biomass Combustion System producing heat for drying the cotton. 
The project demonstrated that better irrigation management can be 
achieved through a continuous feedback loop providing actual soil 
moisture conditions to the farmer or irrigator. With the proper ap- 
plication of electronic data acquisition and control technology (soil 
moisture monitors) a system such as the one demonstrated on the 
Odom-Golightly farms is economically feasible. In many cases, an 
Irrigation Management System may potentially have paybacks as 
short as two years. Similarly cotton gins, particularly those han- 
dling short staple cotton exclusively, can cost-effectively use bio- 
mass (gin trash) combustors for heating the air used to dry the 
cotton, with a payback period from less than 4 years to 6 years. 


40841 (DOE/ID/12293—1) Research on an energy-effi- 
cient drying process. Final report. Ray, R.J. (Bend Research, 
Inc., OR (USA)). 26 Feb 1986. Contract AC07-821D12293. 
75p. NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE86013369. 

Objective was to investigate the feasibility of using a mem- 
brane-based process for the recovery of energy from dryer-exhaust 
streams. The membrane allows the separation of a hot, moist, 
dryer-exhaust stream into a low-moisture air stream and a low-pres- 
sure stream of high-purity water vapor. Conventional vapor re- 
compression can then be used to compress the water vapor to a 
usable quality, allowing the latent heat to be recovered using a con- 
denser. The recovered heat can then be returned to the dryer or 
used elsewhere in the plant. In many cases, this scheme allows the 
recovery of eight to ten times as much energy as is required to op- 
erate the compressor. Laboratory experiments indicate that the 
process is feasible. The successful completion of a long-term field 
test at a Crown Zellerbach paper mill suggests that the membranes 
are robust enough to withstand operation on actual industrial dryer- 
that the process is only marginally economical. 


40842 (DOE/ID/12425—1) Energy-efficient membrane 
in the sweetener industry. Final report. Ray, R.J. 
(Bend Research, Inc., OR oa 14 Feb 1986. Contract 


ACO07-821D12425. 70p. NTIS, 
Dep. File Number D 86013370. 
Objective was to investigate the use of membrane processes 
as energy-efficient alternatives to certain conventional separation 
processes now in use in the corn-sweetener industry. Three applica- 
tions of membranes were studied during the program: the concen- 
tration of corn steep water by reverse osmosis; the concentration of 
dilute wastes, called “sweetwater,” by a combination of reverse os- 
mosis and countercurrent reverse osmosis; and the enrichment of 
corn syrup in fructose by a process involving selective complexa- 
tion of fructose by membrane filtration. Laboratory experiments 
were conducted for all three applications, and the results were used 
to conduct technical and economic analyses of the process. Calcula- 
tions indicate that the use of reverse osmosis in combination with 
conventional mechanical-vapor-recompression evaporation to con- 
centrate steep water, offers savings of a factor of 2.5 in capital costs 
and a factor of 4.5 in operating costs over currently used evapora- 
tion alone. In the concentration of sweetwater by reverse osmosis 
and countercurrent reverse osmosis, capital costs would be about 
the same as those for evaporation, but operating costs would only 
poops coalesce ae Apa ey ter Im 
scheme, preliminary results indicate that the savings in energy alone 
for the membrane process would be about $0.01/lb of sweetener 
produced by the process, or about $20 million annually, for the 
corn-sweetener industry. 


PC A04/MF AOl; 1; GPO 
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40843 (DOE/ID/12473—2) Alternative separation proc- 
esses for fluid mixtures. Bravo, J.L. (Texas Univ., Austin 
(USA). Center for ae Studies). May 1986. Contract 
AS07-83ID 12473. 82p. S, PC A05/MF A01; GPO Dep. 
File Number DE86013371. 

This report is a collection of studies on the energy-saving 
potential of some separation technologies in the process industries. 
It is a compilation of preliminary information that was developed 
during the execution of another DOE-sponsored project. Three in- 
dustrially important fluid mixtures were studied: ethanol-water, air, 
and ethylbenzene-styrene. Current technology for the separation of 
these mixtures involves distillation as the main step. The minimum 
energy requirements for various fluid separations are presented and 
applied to alternative separation schemes for the three processes 
under consideration. Results showed that, in the future, improving 
distillation and combining it with alternative separation processes 
will probably prove more successful than outright displacement of 
distillation. Results also showed that, among the alternatives stud- 
ied, membrane and adsorption technologies show excellent potential 
for energy savings, but their application is limited by materials 
problems and lack of engineering design data. 


40844 (DOE/RO/00548—T1) Kirkham farm energy 
audit: a guide to farm energy self sufficiency. Bunch, R.; 
Burt, J.; Kirkham, R. (Kirkham (Richard), Willamina, OR 
(USA)). Apr 1984. Contract FG06-80R000548. 107p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE86012989. 

The original intent of the Kirkham Farm Energy Audit in 
Oregon was to develop a plan whereby the farm could eventually 
become energy self-sufficient. Results of this study have outlined 
the steps to take in the planning process and have provided the 
tools to measure energy use and resources on a farm. The actual 
results of this study, however, have not resulted in alternative 
energy being produced on the farm. The economic conditions 
within agriculture the last two to three years have made it just 
about impossible to devote financial resources to anything but 
direct agricultural production. As a consequence of this, even 
where energy sources such as hydropower and alcohol show that 
they would eventually yield net financial savings to the farm, the 
capital resources have just not been available to even think about 
beginning construction. 


— aie A. Ob (Self throttling turbine]. 


Final report. Manning, A.E. worcemege Boy (Arthur E.), Fair- 
banks, AK (USA)). [1983]. Contract 


'G06-80R000623. 8p. 
NTIS, PC A02/MFAO1; 1; GPO Dep. File Number 
DE86013130. 

While this device has the ability to produce useable energy, 
it is more involved and complex than previously thought. It re- 
quired a complex governor, and rugged construction due to the 
vacuum which must be produced in it prior to filling with freon 
and start up. Because of problems I encountered, increased com- 
plexity, and current oil prices, I do not see the demand for devices 
like this that there was several years ago. 


40846 (EPRI-EM—4570) Radiation curing: state-of-the- 
art assessment. Final report. McGinniss, V.D. (Battelle Co- 
lumbus Div., OH (USA)). Jun 1986. 225p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920358. 

Radiation curing of polymeric materials offers utilities an op- 
portunity to promote efficient electricity-based processing among 
their industrial customers. According to this assessment, manufac- 
turing use of the technology is likely to grow from 10 to 20% an- 
nually for the next 15 years. 


40847 (EPRI-EM—4581-Vol.1) Cogeneration for a utili- 
ty-co-owned industrial park. Volume 1. Executive summary. 
Final report. McIlroy, J.L.; Sgamboti, C.T.; Weinberger, 
P.A. (Burns and McDonnell eering Co., Kansas 

MO (USA); United —— Research Center, East 
Hartford, CT (USA)). Jun 1986. 113p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920371. 
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This ‘s volume one of a four-volume final report presenting 
the methods and results of a feasibility study of four proposed co- 
generation industrial/business parks located near existing electric 
generating stations. Three utilities participated in the study: Balti- 

Gas & Electric (BG & E) with a site near Baltimore, Mary- 

; Southern California Edison (SCE) with two sites near Ontar- 
California; and Virginia Power Company with a site near Rich- 
Sicaratile, ‘dass ties ds Or un guactied dimaaeh odinen tees en 
existing power station and also from a new facility burning corpo- 
rate solid waste and sewage treatment plant sludge. One SCE site 
provided a portion of the thermal energy from an existing power 
station and a portion from a new combined-cycle facility. The 
second SCE site provided all of the thermal energy from a new 
combined-cycle facility. The Virginia Power Company site provid- 
ed all the thermal energy from an existing power station. The con- 
cepts were all technically feasible and all met the economic criteria 
set as a minimum by each utility. 


40848 (EPRI-EM—4581-Vol.2) Cogeneration for a utili- 
ty-co-owned industrial park. Volume 2. Virginia Power Com- 

pany site. Final report. McIlroy, J.L.; a Eins C.T.; “od 
Ge. P.A. (Burns and McDonne Co., 
Kansas City, MO (USA); United Technologies Re Research 
Center, East Hartford, CT (USA)). Jun 1986. 146p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920373. 

This volume of the report presents the methods and results 
of a study of one of four proposed industrial parks developed as a 
cogeneration customer of a utility owned electric generation sta- 
tion. The site is the Virginia Power Chesterfield Station near Rich- 
mond, Virginia. The concept of using an existing power station in a 
cogeneration mode with an adjacent industrial park as an electricity 
and steam customer prove technically and economically feasible. 


40849 (EPRI-EM—4581-Vol.3) Cogeneration for a utili- 
ty-co-owned industrial park. Volume 3. Baltimore Gas & 
Electric site. Final report. McIlroy, J.L.; Sgamboti, C.T.; 
Weinberger, P.A. (Burns and McDonnell Engineering Co., 
Kansas City, MO (USA); United ag Research 
Center, East Hartford, CT (USA)). Jun 1986. 166p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920372. 

This volume of the report presents the methods and results 
of a study of one of four proposed industrial parks developed as a 
cogeneration customer of a utility owned electric generation sta- 
tion. The site is the Baltimore Gas & Electric, Marley Neck Site 
near Baltimore, Maryland. The concept studied consisted of ex- 
tracting cold reheat steam from a 620-MW turbine generator cycle 
for the major share of the thermal energy and burning corporate 
solid waste and sewage sludge to produce a minor share of the 
thermal energy. The waste burner primary contribution to the 
project was in “tipping fees” for burning wastes. The concept stud- 
ied was technically feasible and economically attractive. 


40850 (EPRI-EM—4581-Vol.4) Cogeneration for a utili- 
ty-co-owned industrial park. Volume 4. Southern California 
Edison site. Final report. Mcllroy, J. aon Sgamboti, C.T.; 
Weinberger, P.A. (Burns and McDonnell Co., 
Kansas City, MO (USA); United oe Research 


Center, East Hartford, CT (USA)). Jun 1986. 174p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920374. 

The Southern California Edison (SCE) Etiwanda Station 
near Ontario, California is adjacent to the Etiwanda Industrial Park 
and approximately two miles from the Vintage Park, Business and 
Industrial park. These two parks have current occupants and are 
under development. Both parks are potential customers for cogen- 
eration energy from the Etiwanda Power Station and new cogen- 
eration sources. This study analyzed the technical potential and the 
economic attractiveness to SCE of using the Etiwanda Station 
Units 1 and 2 and the development of new cogenerators to supply 
steam energy to the two industrial/business parks. The study indi- 
cated the concept to be technically feasible and economically better 
than the SCE minimum rate of return on investment, set as a test of 
feasibility for this study. 
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40851 (EUR—9271) Nutzung industrieller gat 
durch ORC-systeme. Huppmann, G.; Weichselgartner, J.; 
Schmidt, G.; Dure, G.; Oechslein, W ; Raasch, E. (Commis- 
sion of the European Communities, Luxembo —_. 1984. 
521p. (In German). European Community me 3 
poh 2100 M St., NW, Suite 707, Washington, DC 

In this project the feasibility of the Organic Rankine Cycle 
Principle for waste heat recovery was investigated with an - in gen- 
eral - positive result. First of all the potential of waste heat in in- 
dustry usable by ORCS was evaluated and the typical properties of 
ORCS usable heat sources were defined. In the second step we col- 
lected data about the working fluids, the expansion engines and the 
other components of a Rankine cycle. These data are presented in 
the final report so that potential users can design an ORCS for their 
heat sources, can evaluate the investment costs, the pay-back period 
and the rentability of the plant. A cost sensitivity study is given for 
seven ORC-plants differing in the temperature level, the working 
fluid, the efficiency and the energy recovering rate. The investment 
costs, the time of amortization and the rentability are compared. 
We projected ORC-plants for three typical applications in a few 
power output categories and evaluated the investment costs, the 
pay-back-periods and the rentabilities. The main result is that the 
less sophisticated plants get a higher benefit than plants with a high 
energetical efficiency. The results of our test programme are as fol- 
lows: - Screw expanders are usable up to about 100 KW for R114 
with 5% lubricant. - For higher temperatures turbines in connec- 
tion with toluene get advantages, because the consequent separation 
between working fluid loop and lubricant loop is possible. - For 
performances higher than 100 KW turbines for R114 and toluene 
are recommended. 


40852 (EUR—9469) Energy audit No. 5 Clay-brick in- 
dustry in the European Economic Community. (Commission 
of the European Communities, Luxembourg). 1985. 69p. Eu- 
ropean Community Information Service, 2100 M St., NW, 
Suite 707, Washington, DC 20037. 

This is the fifth report of the energy audit report series 
which concerns the various industrial sectors and is issued by the 
General Directorate for Energy (DG XVII). The report describes 
the clay-brick industry in the EC Member States and its importance 
with respect to the production, the products, the exchanges within 
the EC and outside. It emphasizes the energy aspects: utilization, 
fuel consumption, energy costs and potential energy savings which 
can be obtained by maintenance, improvement and/or replacement 
of the installations. It appears clearly that the clay-brick industry, 
compared with other construction sectors (steel, cement, plastics), 
is not a big energy consumer. This report is aimed at helping the 
relevant manufacturers to take the appropriate measures with re- 
spect to possible energy savings. 


40853 (N—86-19465) How to evaluate solid lubricant 
films using a pin-on-disk tribometer, Fusaro, R.L. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1986. 22p. (NASA-TM— 
cae E—2909; CONF-860516—3). NTIS, PC A02/MF 

From Annual meeting of the American Society of Lubrica- 
tion Engineers; Toronto, Ontario, Canada (12 May 1986). 

Over the years, the author has evaluated and compared hun- 
dreds of solid lubricant films using a pin-on-disk tribometer. The 
intent of this paper is to describe to the reader experimental tech- 
niques and some parameters that have been observed to be impor- 
tant for the evaluation and development of new solid lubricant 
films. Pin-on-disk tribometers will be described and discussed as 
will experimental methods for evaluating solid lubricant materials. 
Methods of preparing surfaces for the coating of the thin films and 
different methods for applying the films will be reviewed. Factors 
that affect solid lubricant performance will also be discussed. Two 
different macroscopic mechanisms of solid lubricant film wear exist. 
These will be characterized schematically, and methods of measur- 
ing wear will be examined. 
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40854 (N—86-19555) Model for the influence of pressure 
on the bulk modulus and the influence of temperature on the 
solidification pressure for liquid lubricants. Jacobson, B.O.; 
Vinet, P. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1986. 2ip. 
(NASA-TM—87230; E—2833; CONF-861015—1). NTIS, 
PC A02/MF AOl1. 

From Joint conference of the American Society of Lubrica- 
tion Engineers and the American Society of Mechanical Engineers; 
Pittsburgh, PA, USA (19 Oct 1986). 

© pressure chambers for compression experiments with 
liquids from zero to 2.2 GPa pressure are described. The experi- 
mentally measured compressions are then compared to theoretical 
values given by an isothermal model of equation of state recently 
introduced for solids. The model describes the pressure and bulk 
modulus as a function of compression for different types of lubri- 
cants with a very high accuracy up to the pressure limit of the high 
pressure chamber used (2.2 GPa). In addition the influence of tem- 
perature on static solidification pressure was found to be a simple 
function of the thermal expansion of the fluid. 


40855 (PB—86-179587/XAB) Economic support shipping. 
Final report, May 1984-April 1985. (Maritime Administra- 
tion, ington, (USA). Office of Policy and Plans). 
15 Apr 1985. 240p. (MA-P-P—411-85050). NTIS, PC All/ 
MF AOl. 

The report provides a comprehensive, unclassified assess- 
ment of the merchant-shipping capacity that would be necessary to 
support the U.S. economy in a conflict occurring in 1990. Shipping 
requirements are derived from MARAD estimates of the level of 
essential commodity imports during both a severe import disruption 
and a moderate import disruption. These requirements are summa- 
rized for three general types of ships: general cargo, dry bulk, and 
tanker. The MARAD study also examines whether sufficient ship- 
ping capacity would be available to meet U.S. economic support 
shipping requirements. The study finds that the shipping capacity 
that is considered reliable and available from the world fleets is 
likely to be adequate to meet the needs for emergency shipping in 
the U.S. foreign trades. The U.S.-flag tanker fleet should be able to 
meet all domestic tanker requirements except under the conditions 
expected to prevail when the Strategic Petroleum Reserve is 
empty, at which time some foreign-flag tonnage would be needed. 


40856 (PB—86-197621/XAB) Waste-heat recovery for an 
aluminum remelt furnace. Final report, February 1984-May 
1985. Ar t, T.A. (Solar Turbines, Inc., San Diego, 
CA (USA)). Jul 1985. 56p. NTIS, PC A04/MF AOl. 

High-temperature waste-heat recuperation for natural gas- 
fired industrial furnaces is an attractive concept for implementing 
significant fuel savings. The target industrial application for the 
project was the aluminum remelt furnace. The stack environment 
of an aluminum remelt furnace represents a very challenging appli- 
cation for energy recovery devices because of the use of salt fluxes 
in the process. A portion of these fluxing agents are vaporized and 
carried up the furnace stack. Their presence has limited the applica- 
tion of metallic recuperators to low temperatures and minimal serv- 
ice life. The new Solar modular-design recuperator exposes only 
ceramic materials to this environment. Performance and thermal 
cycling tests of the prototype ceramic recuperator module demon- 
strated the basic thermomechanical viability of the Solar design in- 
cluding the ceramic-to-metal bonding technology. 


40857 (PB—86-201068/XAB) Field test of a ceramic 
aluminum furnace. 


1985, Ward, M.E. (Solar 
Turbines, Inc., San Diego, CA (USA)). Jan 1986. 45p. 
NTIS, PC A03/MF AOI. 

The objective of the project is to provide reliable and cost- 
effective heat recovery in a moderately corrosive flue-gas environ- 
ment of an aluminum reverberatory-type remelt furnace. This is to 
be accomplished through field-testing a full-scale modular ceramic 
tube heat exchanger on a production furnace. Separate material 
testing is to be done in addition to the full-scale recuperator testing, 
in order to support possible application of the recuperator design to 
even more corrosive environments. 
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40858 Cae ers perigee of using cogen- 
eration system exhaust in food processing. Final report, Janu- 
ary 1983-March 1985 (Volume 2). Hanson, G.W.; Cummings, 
C.R.; Hatch, C.L. (Science Applications International 
Corp., La Jolla, CA (USA)). Mar 1985. 27p. (SAIC—85/ 
1697). NTIS, PC A03/MF AO1. 

The food processing industry currently uses natural gas 
direct-fired burner heat for processing, drying and dehydrating 
foods. Theoretically, the exhaust from a cogeneration system fired 
by natural gas can be substituted for the heat of a direct-fired 
burner. The acceptability of cogeneration exhaust for use in food 
processing and information regarding the composition of cogenera- 
tion exhaust must be evaluated on a case-by-case basis. Federal and 
state regulations that affect the use of cogeneration systems in food 
processing are general in nature and are open to interpretation by 
reviewing agencies. The level of stringency in regulation interpreta- 
tion appears to vary among state and regional Food and Drug Ad- 
ministration offices. Each new process is evaluated on a case-by- 
case basis. Many agencies expressed concern over the potential lu- 
bricant of metal emissions from cogeneration systems and indicated 
that detailed documentation may be required to prove that the 
quantities that are emitted are at levels safe for human consump- 
tion. 


40859 (PNL—5640) Potential for energy conservation in 
the glass industry. Garrett-Price, B.A.; Fassbender, A.G-.; 
Bruno, G.A. (Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1986. Contract AC06-76RL01830. 130p. NTIS, 
PC A07/MF A01; GPO Dep. File Number DE86013374. 
While the glass industry (flat glass, container glass, pressed 
and blown glass, and insulation fiber glass) has reduced its specific 
energy use (Btu/ton) by almost 30% since 1972, significant poten- 
tial for further reduction still remains. State-of-the-art technologies 
are available which could lead to incremental improvements in 
glass industry energy productivity; however, these technologies 
must compete for capital with projects undertaken for other reasons 
(e.g., capacity expansion, equipment rebuild, labor cost reduction, 
product quality improvement, or compliance with environmental, 
health or safety regulations). Narrowing profit margins in the large 
tonnage segments of the glass industry in recent years and the fact 
that energy costs represent less than 25% of the value added in 
glass manufacture have combined to impede the widespread adop- 
tion «f many state-of-the-art conservation technologies. Savings in 
energy costs alone have not provided the incentive to justify the 
capital expenditures required to realize the energy savings. Beyond 
implementation of state-of-the-art technologies, significant potential 
energy savings could accrue from advanced technologies which 
represent a radical departure from current glass making technology. 
Long-term research and development (R & D) programs, which 
address the technical and economic barriers associated with ad- 
vanced, energy-conserving technologies, offer the opportunity to 


40860 Black liquor gasification - An alternative to the 
Tomlinson Recovery furnace. Kelleher, E.G. (Cham 
Santulioss Gee Corp., West Nyack, NY). pp 343-347 of 
ceedings of the 1 85 TAPPI engineering conference. Atlan- 
ta, GA; TAPPI Press (1985). (CONF-8509267—). 

From TAPPI engineering conference; Atlanta, GA, USA 
(16 Sep 1985). 

In a Phase 2 study co-sponsored by the U.S. Department of 
Energy, bench-scale and pilot-scale tests of kraft black liquor gasifi- 
cation confirm the feasibility of obtaining product gases that can be 
fired in combined cycle systems based on gas turbines. The com- 
bined cycles can be integrated into a steam and electrical power 
supply system with a combination boiler and, when compared to 
the same system with a Tomlinson recovery furnace, operate at 
much higher overall energy efficiency. This route eliminates the 
potential for explosion present with the Tomlinson, reduces emis- 
sions, and, because of its modular nature, lends itself to kraft mill 
expansions. 
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—_— ALSO TO CITATION(S) 40104, 40104, 40105, 40734, 40735, 40837, 
o 


(AD-B—017044/9/XAB) Operational testing of a 
=~ for solid-waste-to-energy conversion. Final report. 
enz, H.; Rigo, H. (Systems Technology — - Xenia, 
OH T (USA) Nov 1976. "25p. NTIS, PC A02/MF A 
A performance evaluation based on 48 hours Seti of a 
packaged heat-recovery incinerator installation is presented. The 
evaluation includes heat balance analysis, stack emissions, and gen- 
eral observations. The heat balance data is of greatest significance 
since it will allow extrapolation of heat balances for other operating 
conditions. 


40862 (CONF-8405415—) Dual-purpose power plant 
technology for operators of public utilities. (Hessisches Minis- 
terium fuer Wirtschaft und Technik, Wiesbaden (Germany, 
F.R.); Arbeitsgemeinschaft fuer Sparsamen und Umwelt- 
freundlichen Energieverbrauch e.V. (ASUE), Frankfurt am 
Main (Germany, F.R.)). 1984. 109p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86752340. 

From Technical meeting on dual-purpose power plant tech- 
nology for operators of public utilities; Giessen, F.R. Germany (24 
May 1984), 

The specialist seminar comprises contributions on the princi- 
ples, the essential influence factors on economic efficiency, oper- 
ational experience, development trends, financing and funding op- 
portunities plus experience with block heating power stations from 
the point of view of public amenity companies. (DG). 


40863 (CONF-8405415—, pp 1-12) Introduction into 
modular cogeneration plant technology. Hein, K. 1984. (In 
German). NTIS (US Sales Only), PC A06/MF A0O1. File 
Number DE86752340. 

From Technical meeting on dual-purpose power plant tech- 
nology for operators of public utilities; Giessen, F.R. Germany (24 
May 1984). 

New plant concepts, such as modular cogeneration plants, 
gas motor heat pumps or tandem systems will raise the economic 
limits for heat/power linkage and increase the scope for their use. 
Decentralised heat/power-linked plants make better use of primary 
energy, work in relation to one unit or feed into local heating net- 
works. Modular cogeneration plants and gas heat pumps with a 
thermic output of above 300 kW can be put to practical use. They 
can supply single units (swimming pools, hospitals, hotels, spa cen- 
tres, universities, schools, industrial or commercial units) or residen- 
tial areas in neighbourhoods of about 20 dwellings or more. (DG). 


40864 (CONF-8405415—, fr 1-24) Essential influence 
on the economics 


parameters on of modular cogeneration plants. 
Haeberlin, A. 1984. (In Camniaahs NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE86752340. 

From Technical meeting on dual-purpose power plant tech- 
nology for operators of public utilities; Giessen, F.R. Germany (24 
May 1984 

. The economic efficiency of modular co-generation plants de- 
pends on a number of influences. Particular attention is required to 
the simultaneous generation of electricity and heat. As a rule, the 
energy source is gas. After a presentation of the technical princi- 
ples, the essential parameters and their effects on economic efficien- 
cy are shown in detail. The economic efficiency calculation is done 
by the internal interest rate method. In conclusion, the technical/ 
economic areas in which the use of this capital-intensive but energy 
saving technology can be put to worthwhile use are worked out. 
Modular co-generation plants are particularly suitable for use for 
providing heat for decentralised units. (orig./DG). 


40865 (CONF-8405415—, pp = Modular cogenera- 
tion plants - operational experience and development tenden- 
cies. Gengelbach, R. 1984. (In German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86752340. 

From Technical meeting on dual-purpose power plant tech- 
nology for operators of public utilities; Giessen, F.R. Germany (24 
May 1984). 
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The energy account of a modular co-generation plant and 
the degrees of exploitation that can be achieved with them are 
commented on and considered in the light of actual operational re- 
sults obtained in practice. The influence factors of relevance to the 
operating costs such as annual operating hours, efficiency levels, oil 
consumption figures and spark plug durability have been taken into 
account. (DG). 


40866 (CONF-8405415—, pp 1-24) Financing and man- 

agement possibilities of modular cogeneration plants. a 
Sane, H. 1984. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86752340. 

From Technical meeting on dual-purpose power plant tech- 
nology for operators of public utilities; Giessen, F.R. Germany (24 
May 1984). 

The economic and energy-related advantages of modular co- 
generation plants can only be put to optimum use if an overall con- 
cept can be found which will unite all those involved in a practical 
organisational form. This is the only way to fulfil the basic precon- 
dition for a modular cogeneration plant i.e. cost-efficient supplies to 
large public projects through a networked local heating grid, which 
offers other private and public customers the opportunity to join in 
under attractive conditions. Only in this way can a modular co-gen- 
eration plant bring about a more far-reaching energy- and ecology- 
related interest in addition to its immediate supply purpose, by 
acting as a substitute for individual firing systems and as a base for 
possible future remote central heating in its form as a local heating 
‘island’. Suggested forms of organisation are: a limited liability com- 
pany, a group of public amenity companies, a local authority - 
owned amenity company or a collective. (orig./DG). 


40867 (CONF-8405415—, pp 1-20) Experience with 
modular cogeneration plants, as seen by a public utility. Paul, 
R. 1984. (In German). NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE86752340. 

From Technical meeting on dual-purpose power plant tech- 
nology for operators of public utilities; Giessen, F.R. Germany (24 
May 1984). 

In recent years, financial pressures on the running of public 
indoor swimming pools have increased strongly, not least due to 
the rise in energy costs. A comprehensive study was made of the 
possible ways of heat recovery or gains for the indoor swimming 
pool on the Ringallee. The result was that the installation of heat 
recovery systems for the ventilation machinery and the waste water 
from the pool and heat generation by means of a modular co-gen- 
eration plant would be economically efficient. The measures carried 
out between 1981 and 1983 are presented in this paper. A report on 
their effects on operating costs and experience in operation is given. 
(orig.). 


40868 (DOE/RA/50358—H1) Comprehensive study on 
the feasibility of energy recovery from sewage sludge. Final 
report. (Cooper Union Research Foundation, New York 
(USA); New York City Bureau of Science and Technology 
(USA). Environmental Protection Dept.). Jun 1986. Con- 
tract FG01-80RA50358. 11lp. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE86013430. 

The feasibility of converting municipal sewage sludge into 
fuel that can replace or supplement existing fuels was studied. Con- 
clusions are based on a detailed investigation using the design and 
operational characteristics of a New York City Modified Aeration 
Water Pollution Control Pant (MAWPCP), for illustrative purposes 
only. Since the selected plant does not achieve secondary treat- 
ment, as defined by the Federal Clean Water Act, two overall 
design options were considered: an upgraded plant which utilizes a 
step-aeration mode; and the existing MAWPCP which will be 
maintained in the modified or high-rate aeration mode for the in- 
definite future. The first option is necessary to meet the USEPA 
secondary effluent guidelines. The upgraded alternative also serves 
as a generic case for a typical secondary plant. The second alterna- 
tive is in the event that a secondary level of treatment is not re- 
quired by the Federal Environmental Protection Agency. 
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40869 (ORNL/TM—9928) Parameter estimation study of 
heat losses from underground steam pipelines. Beck, J.V.; 
Karnitz, M.A. (Oak Ridge National Lab., TN (USA)). Jun 
1986. Contract AC05-840OR21400. 48p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86013523. 

Central heating plants distribute energy by sending steam or 
hot water through buried pipelines. Some heat losses occur during 
operation of these pipelines. The values of such losses are needed 
for several reasons, such as determining if maintenance needs to be 
done on a section of pipeline. This report presents a study of proce- 
dures for estimating heat losses based on underground temperature 
measurements. Subsurface temperature measurements obtained at 
Oak Ridge National Laboratory were used to estimate pipe heat 
loss and pipe depth. The data were analyzed in several ways. In 
one way, parameters were estimated at each axial position of the 
pipe. In another, the data were used to obtain a single set of param- 
eters in a sequential manner that gives insight into the effect of in- 
cluding measurements at each location. A method was also suggest- 
ed which can aid in determining if the soil thermal conductivity 
can be simultaneously estimated with the heat loss per foot. 


40870 (PB—86-186244/XAB) Energy-usage analysis = 
wastewater-treatment plants. Shindala, A. (Mississippi Sta 
Univ., Mississippi State (USA). Water Resources 
Inst.). Sep 1985. 220p. (WRRI-D—026-MS). NTIS, PC 
A10/MF AO1. 

The annual cost of operating a wastewater-treatment facility 
is made up of labor and energy. Energy costs, however, represent a 
major portion of this total annual operating cost. Because expendi- 
tures for operating wastewater treatment facilities constitute a 
major financial burden on municipalities, especially small communi- 
ties, and because the costs of electricity and natural gas are rising, it 
is critical for utility managers and treatment plant operators to rec- 
ognize and identify energy usage and emplement energy-conserva- 
tion measures without sacrificing treatment efficiencies. Significant 
opportunities do currently exist for energy conservation in existing 
wastewater treatment plants. Recognizing the need to assist small 
municipalities in Mississippi curtail energy usage and costs at exist- 
ing wastewater-treatment facilities, the Mississippi Bureau of Pollu- 
tion Control sponsored the study reported here. 
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REFER ALSO TO CITATION(S) 39551, 40094, 40095, 40434, 41760 


40871 (AD-A—166839/1/XAB) Fuel component and he- 
teroatom effects on deposits and wear. Interim report, 1 Octo- 
ber 1981-30 September 1984, Frame, E.A. (Southwest Re- 
search Inst., San Antonio, TX (USA). Belvoir Fuels and 
Lubricants Research Facility). Dec 1985. 50p. (BFLRF— 
190). NTIS, PC A03/MF A0O1. 

The objective of this project was to investigate the effects of 
fuel heteroatom compounds on diesel-engine performance, particu- 
larly engine deposition and wear. This work involved operating a 
single-cylinder diesel research engine using a highly controlled base 
fuel (JP-7) which was extremely low in sulfur and nitrogen. The 
engine lubricant was a synthetic polyalphaolefin material, also free 
of sulfur and nitrogen. Thus, wear and deposit effects observed 
during the 60-hour single-cylinder laboratory engine test were di- 
rectly related to the heteroatom compound added to the base fuel. 
Through these controlled laboratory engine tests, wear and deposit 
effects were studied using four different types of known fuel sulfur 
complexes, and two different fuels containing naturally occurring 
sulfur compounds. Fuel sulfur type did not appear to directly influ- 
ence wear rate, whereas the disulfide-type sulfur was found to 
produce high piston deposit tendencies. No increase in engine wear 
was observed for three fuels each of which contain a different 
known nitrogen compound. Fuel injector deposits and fouling oc- 
curred with some of the nitrogen-containing fuels. A fuel contain- 
ing a combination of both known sulfur and nitrogen hetero-atoms 
was tested and no synergistic effects on wear or deposits were ob- 
served. 
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40872 (LBL—18913) Photographic study 

tion systems . Edwards, C.F.; Stewart, H.E.; i 
A.K. (California Univ., Berkeley (USA)). Jan 1985. Con- 
tract AC03-76SF00098. 12p. (CONF-$50254—?. Society of 
Automotive Engineers, Inc., 400 Commonwealth Drive, 
Warrendale, PA 15096. File Number 1186013205. 

From SAE international congress and exhibition; Detroit, 
MI, USA (27 Feb 1985). 

A photographic study was conducted using an optical-access 
compression-expansion machine in order to reveal the mechanism 
of ignition and flame propagation initiated by plasma igniters. The 
tests included a jet igniter with inert cavity liner (quartz), a jet ig- 
niter with reactive cavity liner (paraffin), and a J-gap spark plug. 
Schlieren cinematographic records were obtained for each condi- 
tion along with concomitant pressure traces. Basic features of igni- 
tion and combustion at lean limit were determined for each igniter. 
The spark plug permitted lean operation down to an equivalence 
ratio of 0.7, after which mis-ignition occurred. Jet igniters provided 
an extension of lean limit to 0.5 in equivalence ratio. For jet ignit- 
ers, these limits were imposed by either extinction of the flame or 
too slow burning rate, rather than by misfire. 


40873 (NP—6770132) Influence of Reynolds numbers 
and Mach numbers on the efficiency of a fast Francis turbine 
in gas operation. Klein, J. (Technische Univ. Muenchen 
(Germany, F.R.). Fakultaet fuer Maschinenwesen). 31 Jul 
1984. 160p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86770132. 

It was proved that if one uses multi-atomic gases as the flow 
replacement medium of the actual gas behaviour of these fluids, the 
incoming and outgoing flow conditions of the turbine are changed 
so much that there are no comparable results with operation using 
water. No use can be made of the upthrust theory and its applica- 
tion to the Francis turbine is doubtful in any case. The result which 
can be derived is that examination with gaseous flow replacement 
media only lead to sensible results if gases without strong actual gas 
behaviour are used. This usually applies to single atom gases. When 
operating with fluorinated and chlorinated hydrocarbons, no satis- 
factory results can be found due to the high Reynolds number 
ranges which can be reached. (orig./DG). 


40874 A 2-D flame visualisation technique applied to the 
LC. engine. Baritaud, T.A.; Green, R.M. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1986). 8p. (CONF- 
860263—). Society of Automotive Engineers, 400 Common- 
wealth Drive, Warrendale, PA 15096. 

From Society of Automotive international con- 
gress and exposition; Detroit, MI, USA (24 Feb 1986). 

A two dimensional flame front visualisation technique, based 
on Mie scattering from particles dispersed in the combusting mix- 
ture, has been developed. The technique was used in an I.C. engine 
simulator to study the freely propagating flame in premixed com- 
bustion. It is shown that flame front structures can be resolved for 
scales as low as 2x10‘ m. These scales were observed at 1500 
RPM where velocity fluctuations are known to be on the order of 
6 m/s. For lean propane combustion. peninsulas and pockets of un- 
burned mixture are observed in the postflame regions at 600 RPM. 
Higher turbulence levels increase the global flame front area by 
creating flame front corrugations of various length scales. Evidence 
of flame front wrinkles having sizes comparable to previously re- 
ported flame thickness in engines suggests that I.C. engine models 
should take into account the interaction between the velocity field 
and the detailed structure of the diffusive-reactive flame front zone. 


40875 The effect of exhaust-to-coolant heat transfer on 
warm-up time and fuel consumption of two automobile en- 
gines. Goettler, H.J.; Vidger, L.J.; Majkrzak. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1986). 6p. 
(CONF- 860263—). Society of Automotive Engineers, 400 
Commonwealth Drive, Warrendale, PA 15096. 
From Society of Automotive Engineers international con- 
and exposition; Detroit, MI, USA (24 Feb 1986). 

A 1977 Buick V-6 engine and a 1981 Ford Granada automo- 
bile were equipped with heat exchangers to transfer energy from 
the exhaust gases to the cooling water after cold starts in order to 
shorten engine warm-up periods and improve fuel economy. A par- 
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allel concern was the time required to reach satisfactory heat deliv- 
ery to the passenger compartment. The Buick engine was investi- 
gated in the laboratory. The Ford automobile was tested during 
driving over a 12.4 km length of freeway and over an 8.6 km test 
route including both in-town and highway segments. Prior to each 
test run the engines were exposed to ambient air for at least 8 hours 
at temperatures ranging from -26°C to +2°C. The use of the heat 
exchangers resulted in average reductions of fuel consumption of 
2.8% during a 7 minute warm-up period for the engine, and of 
2.2% for the automobile when tested on the above test routes. The 
corresponding times for the coolant in the automobile compartment 
heater to reach maximum temperature were reduced by 16% and 
7%. While fuel savings were achieved, their economic value is 
questionable, particularly in light of a possible retrofit of an existing 
automobile with an exhaust-to-coolant heat exchanger and the nec- 
essary control equipment. 


40876 Gaseous fuel utilization in a light-duty diesel 
engine. Barbour, T.R.; Crouse, M.E.; Lestz, S.S. Warren- 
dale, PA; Society of Automotive Engineers, Inc. (1986). 
19p. (CONF- 860263—). Society of Automotive Engineers, 
400 Commonwealth Drive, Warrendale, PA 15096. 

From Society of Automotive Engineers international con- 

and expositicn; Detroit, MI, USA (24 Feb 19 

i Nai onto aed propane were phd wie alieions toa 
certified DF-2 control fuel for use in a light-duty IDI Diesel 
engine. The fuels were compared on the bases of performance, 
combustion characteristics, gas-phase emissions, and 
emissions. The biological activity of the soluble organic fraction 
(SOF) of the particulate emissions was assessed using the Ames Sal- 
monella typhimurium TA98~ test. Aldehyde emissions were meas- 
ured using the DNPH-GC method. The methane fraction of the 
total hydrocarbon emissions was measured for the natural gas fumi- 
gation and, correspondingly, the methane, ethane, propane, and 
propylene fractions were measured for propane operation. The 
engine could not be run when fueled with only natural gas or pro- 
pane. At light engine loads, maximum fumigant energy input rates 
in excess of 85% of the total energy input rate were obtained for 
natural gas fumigation, while only 75% of the total could be sup- 
plied through propane fumigation. At full load, these percentages 
decreased to 47% and 29%, respectively. Performance and the gas- 
phase emissions in general did not change appreciably with the in- 
troduction of gaseous fumigants at the full-load conditions. 


40877 AGT 101 - Advanced Gas Turbine technology 
update. Kidwell, J.R.; Kreiner, D.M. (Garrett Turbine 
Engine Co., Phoenix, AZ). Archivio per le Scienze Mediche; 
ee 1985). (CONF-850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, a _ (18 Mar 1985). 

The Advanced Gas (AGT) 101 program has made 
significant pa during 1984 in ceramic component and engine 
test bed development, including initial ceramic engine testing. All 
ceramic components for the AGT 101 (1644 K) engine are now un- 
dergoing development. Ceramic structures have been undergoing 
extensive analysis, design modification, and rig testing. AGT 101 
(1644 K) start capability has been demonstrated in rig tests. Also, 
1644 K steady-state testing has been initiated in the test rigs to 
obtain a better understanding of ceramics in that environment. The 
ceramic turbine rotor has progressed through cold spin test 12,040 
rad/sec and hot turbine rig test, and is currently in initial phases of 
engine test. Over 400 hours of engine testing is expected by March 
1985, including approximately 150 hours of operation and 50 starts 
on the 1422 K engine. All activities are progressing toward 1644 K 
engine testing in mid-1985. 


40878 Ceramic design methodology and the AGT-101. 
Boyd, G.L.; Carruthers, W.D.; Evershed, R.J.; Kidwell, 
J.R. (Garrett Turbine Engine Co., Phoenix, AZ). Archivio 
per le Scienze Mediche; 1985). (CONF-850351—). 

From 30. in gas turbine conference and exhibit; 
Houston, TX, USA (18 oe 1985). 

The Advanced Gas Turbine (AGT101) tech- 
nology project has ame significant progress in the areas of ceramic 
component design, analysis, and test evaluation using an iterative 
approach. Design stress limits are being defined for state-of-the-art 
fine ceramics with good correlation between analytical predictions 
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and empirical results. Recent tests in both rigs and engines are dem- 
onstrating the feasibility of high temperature/strength ceramic ma- 
terials in the gas turbine environment. Component transient stress 
fields are being defined providing the data base for lower stress/ 
longer life component design. Thermally induced transient stresses 
to 220 MPa (32 ksi) in reaction bonded silicon nitride (RBSN), 310 
Mpa (45 ksi) in sintered alpha silicon carbide (SASC), and 345 MPa 
(50 ksi) in sintered silicon nitride (SSN) have been successfully 
demonstrated in AGT101 component screening and qualification 
test rigs. 


40879 Status of the AGT 100 advanced gas turbine pro- 
= Groseclose, L.E.; Johnson, R.A. (Genucal Motors 

lis, IN). Archivio per le Scienze Mediche; 
voles 1985). (CONF-850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

Recent activities on the AGT 100 Advanced Gas Turbine 
Program have included engine testing, aerodynarnic component de- 
velopment, and ceramic material and component development, 
Engine testing has progressed in total hours and hours per build, 
without a major failure. A special mechanical loss test was con- 
ducted. Aerodynamic component activity has included the com- 
pressors, combustor and regenerator. Ceramic development was 
continued in areas of basic material, processing, component fabrica- 
tion and evaluation, and engine testing. 7 references. 


New experimental techniques for in-cylinder engine 
‘anion. Dyer, T.M. Warrendale, PA; Society of Automo- 
tive Engineers, Inc. (1985). 17p. (TP—850396). Society of 
Automotive Engineers, 400 Commonwealth Drive, Warren- 
dale, PA 15096. 

A wide variety of new experimental diagnostic techniques 
have been developed to more fully characterize the physical and 
chemical processes occurring in an IC engine. The advent of lasers 
has spurred interest in the development and application of optical 
techniques for nonperturbing, in situ measurements of temperature, 
species concentration, velocity and turbulence. These supplement 
and expand the capability of those classical techniques that are re- 
viewed in a companion paper. The new diagnostics are categorized 
according to the particular part of the engine cycle under investiga- 
tion: precombustion fluid motion, fuel preparation, combustion, and 
emission formation. Current applications of each technique to 
engine experiments are surveyed and put into the perspective of re- 
solving critical issues facing the engine design community. 


3302 External Combustion Engines 


40881 Mod II Automotive S 
tion and 


tirling Engine design descrip- 
projections. Richey, A.E. yas 
PA; Society of Automotive Engineers, Inc. (1986). = 
(CONF-860263—). Society of 9 cama 
Commonwealth Drive, Warrendale, P. — 

From Society of Automotive aaaten international con- 
gress and exposition; Detroit, MI, USA (24 Feb 1986). 

The Mod II Stirling engine represents the culmination of ac- 
tivity in the Automotive Stirling Engine (ASE) development pro- 
gram. Incorporating technologies developed throughout the pro- 
gram, the Mod II is a kinematic, single-crankshaft, four-cycle Stir- 
ling V engine with an annular regenerator and cooler surrounding 
each double-acting piston. Its design is based on a unified, one- 
piece, cast-iron block incorporating crankcase, gas ducts, control 
lines, and waterjackets. The Mod II also embodies a new piston 
design, dependent balance scheme, and roller bearings in the crank- 
shaft/connecting rod system. The Mod II engine is projected to 
meet ASE program goals of a 30% improvement in fuel consump- 
tion compared to the spark-ignition, internal combustion (IC) 
engine; 1985 emission standards established by the EPA; the ability 
to be packaged in a current automobile; and a cost competitive 
with current gasoline and diesel engines. 
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40882 (EPRI-EM—4634) Consumer preferences for elec- 
tric vehicles,. Final report. Garrison, W.L.; Calfee, J.E.; 
Bruck, H.W. (California Univ., Berkeley (USA)). Jun 1986. 
103p. Research Reports Center, Box 50490, Palo Alto, CA 
943 3. File Number T186920357. 

A small-sample survey of consumer preferences for a second 
car - featuring both conventional and electric vehicle choices - indi- 
cates a proelectric bias. The potential of electric cars in the utility 
market largely depends on dramatic improvements in battery tech- 
nology and the right mix of electricity and gasoline prices. 


40883 (NP—6770127) Contribution to determining the 
energy and the range of electrical road vehicles. 
- Wille, G. (Technische Hochschule Aachen (Germany, 
F.R.). Fakultaet fuer Elektrotechnik). 25 Nov 1983. 194p. 
(In German). NTIS (US Sales Only), PC A09/MF AOl. 

File Number DE86770127. 

A process is developed which makes it possible to determine 
the energy demand of electrical storage road vehicles for any test 
cycle and vehicle with relatively little expense. The vehicle to be 
tested is driven on a level surface. The computer calculates the bat- 
tery load as a function of vehicle speed and acceleration. It is pro- 
posed not to judge electrical road vehicles on the energy consump- 
tion in test cycles, but by the power demand as a function of the 
speed and acceleration, weighted with a frequency function of 
speed and acceleration to be defined. After introducing various in- 
fluencing factors on the load which can be taken from lead batter- 
ies, the behaviour of the traction battery is examined in actual oper- 
ating conditions in the electrical storage vehicle. A process is also 
developed which makes it possible to determine the remaining 
range of the vehicle and the remaining charge of the battery. (BR). 


3307 Emission Control 


REFER ALSO TO CITATION(S) 41522, 41526, 41760, 41770 


40884 (CONF-8504242—) Exhaust emissions and immis- 
sions from road transport. Emissions, pollutant spreading, 
values, traffic and town planning, (Technische Univ., 
Graz (Austria). Inst. fuer Verbrennungskraftmaschinen und 
Thermod: ). 1985. 312p. (in German). NTIS (US Sales 
Only), PC A14/MF A01. File Number DE86752344. 
From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 
A conference on "Exhaust issi and Immissions from 
Road Transport” was held in Graz on 18/19 April 1985. This 
report contains the papers read at the meeting. Separate records are 
available for each of the 14 papers. (HW). 


40885 (CONF-8504242—, 55-67) State of mainte- 
nance and emission from Lenz, H.P. (Technische 
Univ., Vienna, Austria). 1985. (In German). NTIS (US Sales 
Only), PC Al4/MF A0O1. File Number DE86752344. 
From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 
Technische Universitaet Graz. Mitteilungen des Institutes 
fuer Verbrenn hinen und Thermod No. 42. 
While ion ae vehicles has ibe ae te cing oo 
duced in the last 15 years, the state of maintenance of a high per- 
centage of vehicles on the roads is so poor, that the possible poten- 
tial for reducing emission of noxious substances is not fully used. 
Checks on vehicles on the roads made by car clubs and test au- 
thorities in many countries always show this undesirable state of af- 
fairs. It has also been repeatedly found that servicing work on vehi- 
cles is not done as it should be for environmental protection rea- 
sons. There are many causes for this state of affairs: First, many 
owners of vehicles do not have servicing work done as specified 
and on the other hand, many garages do not do the work properly. 
The deeper cause may however, lie in a divergence between the 
of garages and the requirements of manufacturers with 
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be provided. The same applies for the measuring equipment re- 
quired for maintenance. Again, garages often cannot operate this 
equipment properly and on the other hand, handling the measuring 
equipment often requires skills which are simply not available in a 
garage. The future, therefore, seems to require better matching of 
the manufacturer’s requirements and the potentialities of the garage. 
Investigations are at present being carried out as to whether the use 
of special computers ("knowledge engineering”, artificial intelli- 
gence) can effectively help in fault-finding. 


sion from car Diesel engines - 
pect. Killmann, I. (Anstalt fuer Verbrenn 
H. List, Graz, Austria). 1985. (In German). 


40886 (CONF-8504242—, pp ee Exhaust - - 
state of development and 


- Only), PC Al4/MF A01. File Number DE86752344. 


From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). F 

Technische Universitaet Graz. Mitteilungen des Institutes 
fuer Verbrenni hinen und Thermodynamik.; No. 42. 

Com to the petrol engine without catalysts, the Diesel 
engine, apart from its better fuel consumption, has lower values of 
exhaust gas emission in everything except particle emission. On car 
Diesel engines, the planned limits can be complied with by the 
normal combustion chamber process of today and also by the direct 
injection engine, which is more favourable regarding fuel consump- 
tion, after suitable development. However, if the particle limit is to 
be lowered from 0.6 g/mile to 0.2 g/mile, as it is planned to do in 
the USA in 1987, then the simultaneous compliance with this condi- 
tion and with the limit of 1 g/mile for nitrogen oxides, becomes 
problematical. After a short description of the exhaust gas emission 
laws, the noxious substances in the exhaust gas from Diesel engines 
and the mechanism of their formation, the effects of fuel composi- 
tion and of various measures specific to the engine are discussed. 
The method of operation and the state of development of soot fil- 
ters and, briefly, the effect of limiting the speed are also described. 
The matching of the engine, gearbox and weight of the vehicle 
play an important part in exhaust gas emission and fuel consump- 


tween exhaust gas laws and in commercial vehi- 
cles. Lettner, K.; Schloegl, H. (Steyr-Daimler-Puch A.G., 
Steyr, Austria). 1985. (In German). NTIS (US Sales Only), 
PC A14/MF A01. File Number DE86752344. 

From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 

Technische Universitaet Graz. Mitteilungen des Institutes 
foe en ee No. 42. 

uropean commercial vehicle engines have so far been pri- 

cate deumanteaaeel Increasing environ- 
mental problems have needed new solutions, which must represent 
a viable compromise between economy and ecology. The emission 
requirements have a considerable influence on best design for the 
engines. For example, a certain engine is judged to be about 20% 
warse by the EEC Regulation R49 than by the US 13 mode cycle 
process, in spite of the same test procedure. Attempts are made to 
represent the interaction between exhaust gas emission and econo- 
my by various parameters, such as the type of construction, size of 
swept volume, mean pressure, speed of rotation, start of fuel supply 
etc. The most important aim of further development work must be 
to keep the increase of NOsub(x) emission less than proportional 
with rising mean pressures. This will make it possible to design rel- 
atively small, highly supercharged engines with supercharging air 
cooling as the best solution for the future. Other improvements are 
possible in connection with electronic matching of the start of the 
fuel supply over the whole characteristic. Exhaust gas feedback and 
soot filters appear to be sensible in the future only for extreme ex- 
haust gas requirements. (orig./HW). 


40887 (CONF-8504242—, pp 105-137) Interaction be- 
engine 


40888 (CONF-8504242—, pp 229-247) Possibilities of re- 
ducing the emission of noxious substances from vehicles. 
Staska, G. (Technische Univ., Graz, Austria). 1985. (In 
German). NTIS (US Sales Only), PC Al4/MF AO1. File 
Number DE86752344. 

From Conference on exhaust emissions and immissions from 


road transport; Graz, Austria (18 Apr 1985). 
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Technische Universitaet Graz. Mitteilungen des Institutes 
fuer Verbrennungskraftmaschinen und Thermodynamik.; No. 42. 
Regardless of the fact that the introduction of the exhaust 
gas catalyst is imminent in several European countries, alternative 
possibilities of reducing the emission of noxious substances are ex- 
plained. Using the example of a private car, which can be regarded 
as representative of traffic as a whole, an investigation was made 
using driving test rig measurements, what the possibilities are of re- 
ducing emission by saving weight and reducing resistance to driv- 
ing. In addition, using the same driving cycle, different methods of 
driving were used which, it was shown, had a considerable effect 
on the emission of noxious materials. Further, there is a report on 
the results of an investigation into the effects of measures to make 
the traffic flow more smoothly on the emission of noxious sub- 
stances in a densely populated area. Using an extrapolation and in- 
cluding new engine techniques and alternative fuels, one can esti- 
mate what potential there is for reducing emission without the 
obligatory introduction of the catalyst. (orig.). 


40889 (PB—86-176187/XAB) Application for certifica- 
tion, 1986 model year light-duty vehicles - Ford Motor Com- 
pany. (Ford Motor Co., Dearborn, MI (USA)). 1986. 3064p. 
NTIS, PC A99/MF AO1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40890 (PB—86-176195/XAB) Application for certifica- 
tion, 1986 model year light-duty vehicles - Mercedes-Benz. 
(Mercedes-Benz of North America, Inc., Montvale, NJ). 
1986. 632p. NTIS, PC A20/MF A011. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


(PB—86-176211/XAB) Application for certifica- 
tion, 1986 model year heavy-duty engines - Catepillar Tractor 
Company. (Caterpillar Tractor Co., Peoria, IL (USA)). 1986. 
264p. NTIS, PC A14/MF AOl1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
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Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40892 (PB—86-176229/XAB) Application for certifica- 
tion, 1986 model year heavy-duty vehicles/engines - Ford 
Motor Company. (Ford Motor Co., Dearborn, MI (USA)). 
1986. 512p. NTIS, PC A19/MF AO1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40893 (PB—86-176237/XAB) Application for certifica- 
tion, 1986 model year heavy-duty vehicles/engines - General 
Motors Corporation. (General Motors Proving Ground, Mil- 
ford, MI (USA)). 1986. 525p. NTIS, PC A19/MF AOl1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40894 (PB—86-176245/XAB) Application for certifica- 
tion, 1986 model year heavy-duty engines - Motors Ltd. 
(Hino Motors Ltd., Tokyo (Japan)). 1986. 196p. NTIS, PC 
Al12/MF AO1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40895 (PB—86-176252/XAB) Application for certifica- 
tion, 1986 model year heavy-duty vehicles/engines - Iveco. 
(IVECO Trucks of North America, Inc., Bensalem, PA 
(USA)). 1986. 511p. NTIS, PC A19/MF AOI. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
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also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40896 (PB—86-176260/XAB) Application for certifica- 
tion, 1986 model year heavy-duty vehicles/engines - Mitsubi- 
shi, (Mitsubishi Motors Corp., Tokyo (Japan)). 1986. 72p. 
NTIS, PC A08/MF AO1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40897 (PB—86-176278/XAB) Application for certifica- 
tion, 1986 model year heavy-duty vehicles/ - Merce- 
des-Benz truck. (Mercedes-Benz Truck Co., Inc., Charlotte, 
NC (USA)). 1986. 414p. NTIS, PC A17/MF AO1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40898 (PB—86-176286/XAB) Application for certifica- 
tion, 1986 model year heavy-duty engines - International Har- 
vester. (International Harvester Co., Melrose Park, IL 
(USA)). 1986. 90p. NTIS, PC A08/MF AO1. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcyles, or heavy-duty engines submits to EPA an appli- 
cation for certification. In the application, the manufacturer gives a 
detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


40899 (PB—86-193372/XAB) Summary of catalyst per- 
formance measured during the aftermarket catalyst 

Se ce ne Ns Alff, M.L.; 
Hellman, K.H. (Environmental Protection Agency, Ann 
— MI TUBAD Apr 1986. 181p. NTIS, PC A09/MF 


The report describes engine-out and tailpipe exhaust-emission 
performance done on 23 aftermarket catalysts. The study was based 
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upon modal data collection, i.e., collecting emission data during 
each of the 23 discrete idle-to-stop modes of the Federal test proce- 
dure (FTP) driving cycle. 


(PB—86-194503/XAB) Performance audit of in- 
gases. Wright, —_ 
.; Barnard, W.F. (Research Triangle Inst., 
_ NC “(USA)). May 1986. 16p. NTIS, PC A02/MF 
The purpose of the audit was to determine the accuracy of 
inspection and maintenance calibration gases for motor-vehicle 
emission analyzers. Cylinders containing approximately 1.6 percent 
carbon monoxide and 640 parts per million propane in nitrogen 
were purchased from 13 specialty gas producers in 1984. Only 
three producers were able to provide cylinders that had been 
named according to the EPA Recommended Practice. RTI ana- 
lyzed these gases in triplicate, using a gas chromatograph with 
flame ionization or thermal-conductivity detectors. NBS Standard 
Reference Materials were used as reference standards for the analy- 
ses. Twelve of the 13 certified carbon monoxide concentrations 
were accurate to within +-2% relative. Nine of the 13 certified 
propane concentrations were accurate to within +-2% relative. 
Eleven of the 13 propane purities were greater than 99.0%. Con- 
firmatory analyses at two EPA laboratories showed good agree- 
ment with RTI's analyses. 
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REFER ALSO TO CITATION(S) 39551, 40874, 40876 


40901 (PB—86-191202/XAB) Analysis of chemistry 
mechanisms and photochemical dispersion models for use in 
simulating methanol photochemistry. Final report. Balentine, 
H.; Beskid, C.; Edwards, L.; Klausmeier, R.; Langevin, S. 

Corp.. Austin, TX (USA)). Sep 1985. 164p. NTIS, 


(Radian 
PC A08/MF AOl1. 

The report reviews available chemistry mechanisms and 
photochemical models and recommends the most-appropriate chem- 
istry mechanism and model for assessing the photochemistry of 
emissions from methanol-fueled vehicles. A sensitivity analysis is 
also performed using the most-promising chemistry mechanisms to 
aid in making the recommendation. 


36 MATERIALS 
REFER ALSO TO CITATION(S) 39448, 40698, 41473 


40902 (ORNL/TM—10033) Metals and Ceramics Divi- 
sion Materials Sciences Program. Annual progress report for 
period ending December 31, 1985. Stiegler, J.O. (comp.). 
(Oak Ridge National Lab., TN (USA)). Jun 1986. Contract 
AC05-840R21400. 315p. NTIS, PC A1l4/MF A0O1; 1; GPO 
Dep. File Number DE86013512. 

The report is divided into the following: structural charac- 
terization, high-temperature alloy research, structural ceramics, ra- 
diation effects, structure and properties of surfaces and interfaces, 
and collaborative research centers. (DLC) 
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—— ALSO _ Beet nn —_ 39999, = 40321, 40330, 40337, 
40346, 40347, 40348, 40348, 40350, 40370, 40370, 40418, 40423, 
40804 40455, $1024 41114, 41304, 4316 


OR ee Neutron-diffraction char- 
cdinadinal tungsten-nickel-iron alloys. Preliminary techni- 
cal report, 1984-1985, Prask, H.J.; Choi, CS. (Army Arma- 
ment ——— - Development Command, Dover, NJ 
(USA). Armament Engineering Directorate). Feb 1986. 26p. 
NTIS, PC A03/MF AOl1. 

Neutron diffraction and small-angle scattering were em- 
ployed to elucidate the effect of strain aging on macroscopic prop- 
erties of tungsten-nickel-iron (W-.07Ni-.03Fe) alloys. The neutron 
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measurements indicate that strain aging causes reduction and redis- 
tribution of residual stresses induced by swaging, accompanied by 
void/precipitate evolution. 


40904 (AD-A—166271/7/XAB) Superconductivity of 
thin-film intermetallic com) Annual report, 1 Septem- 
ber 1984-31 August 1985. Goldman, A.M. (Minnesota Univ., 
Minneapolis (USA). School of Physics and Astronomy). 15 
Sep 1985. 53p. NTIS, PC A04/MF AO0O1. 

The macroscopic as well as microscopic properties of select- 
ed thin-film superconducting compounds are being investigated. 
The materials being studied are either members of technologically 
significant systems or involve possible unique mechanisms for su- 
perconductivity whose realization should extend the range of criti- 
cal parameters to either higher temperatures of higher critical 
fields. Materials under study are the superconducting Chevrel-phase 
compounds, selected heavy-fermion compounds and a low-carrier- 
density superconductor, T1-doped PbTe. The latter is being investi- 
gated with an idea to understanding the superconducting field 
effect. Processing of the Chevrel-phase compounds is carried out in 
a multi-source deposition system. The latter has been upgraded and 
improved during the grant period. The electrical and magnetic 
properties of the reentrant superconductor HoMogSs were investi- 
gated in some detail with the magnetic and superconducting char- 
acter of the low-temperature phase found to be dependent on the 
degree of disorder in the film. Single-crystal films of the heavy-fer- 
mion compound UPts were prepared. Although these films are 
highly ordered, they have not been found to be superconducting, 
perhaps because they are off stoichiometry by as little as one per- 
cent. 


40905 (AD-A—166668/4/XAB) Electrodeposition 
characterization of niobium from fused-fluoride el 
Final technical Capsimalis, G.P.; Chen, E.S.; Peter- 


report. 
son, R.E.; Ahmad, I. (Army Armament Research and De- 
velopment Center, Watervliet, NY (USA). Close Combat 


— Center). Feb 1986. 24p. NTIS, PC A02/MF 

The electrodeposition of niobium from a binary electrolyte 
consisting of KF and NaF was characterized and compared with 
the ternary electrolyte of LiF, NaF, and KF. The deposition ex- 
periments were conducted at current densities between 5 and 35 
mA/cm to the 2nd power and electrolyte temperatures between 
725 and 800 C. DTZ measurements indicated the melting points to 
be 450 and 710 C for the ternary and binary electrolytes with 
added K2NbF;; however, it was necessary to operate both electro- 
lytes above 725 C to obtain dense coherent deposits. Coating mor- 
phology was described by optical and scanning electron microsco- 
py (SEM) morphology, while coating structure and properties were 
characterized by x-ray-diffraction analysis. In particular, a series of 
diffraction measurements were reported to describe the changes in 
the microstructure of the deposited material as a function of the 
preparation conditions. 


40906 (CEA-CONF—8162) Effect of titanium or/and 
aluminium on 1 MeV electron swelling of low chromium Fe- 
Cr10-Ni20-25 type alloys. Seran, J.L. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Technologique et de Develo; t Industriel 
(RDI). Oct 1985. 14p. =. French). (c INF-8509238—2). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86751916. 

From Franco-Soviet seminar on advanced cladding materi- 
als; Moscow, USSR (30 Sep 1985). 

Sim imulation swelling results with 1 MeV electrons at 500°C 
and 600°C on many low chromium steels hardened in solid solution 
or by y’ phase precipitation by titanium or/and aluminium addi- 
tions. These new steels, for some chemical compositions, may have 
a resistance to swelling upper than the classical reference materials 
such as 316 Ti type materials. The alloys hardened by precipitation 
and then highly doped in titanium and/or aluminium do not seem 
very propositions because cavity germination is important at 
medium temperatures. In the contrary, the under-stabilized steels 
are also to rule-out because their swelling speed is prohibitive. Be- 
tween these two extremes, 10-25 alloys hardened in solid solution 
by some tenth per cent of titanium could be the most interesting 
one, at least at temperatures higher than 500°C. 
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40907 (CEA-CONF—8163) Influence of some addition 
elements on the 316-steel swelling irradiated by 1 MeV elec- 
trons. Gilbon, D.; Dubuisson, P. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Technologique et de Develo iene Industriel 
(IRDID)). Oct 1985. 12p. French). (CONF-8509238—3). 
NTIS Sales Only), PC A02/MF AO1. File Number 
DE86751917. 

From Franco-Soviet seminar on advanced cladding materi- 
als; Moscow, USSR (30 Sep 1985). 

In this work, influence of Ti, Si, Mo, Co and Ge additions 
on 316-steel swelling irradiated by 1 MeV electrons has been meas- 
ured. Results show that Ti, Si, Mo have no good effect, only in a 
limited field of concentration; that the Co has no effect and Ge 
leads to a light swelling lowering in 316 steel and 316-Ti steel. 


40908 (CEA-CONF—8165) Embrittlement of ferritic 
steel (17% Cr) irradiated from 390 to 540°C in Phenix. Alle- 
graud, G.; Boutard, J.L.; Boyer, J.M.; Cauvin, R.; Daniel, 
A.; Grivaud, A. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI)). 
Oct 1985. 14p. (In French). (CONF-8509238—4). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86751918. 

From Franco-Soviet seminar on advanced cladding materi- 
als; Moscow, USSR (30 Sep 1985). 

Tests of instrumented resiliency and traction have been made 
on a irradiated ferritic steel with 17% Cr. In the field of tempera- 
ture and dose studied, irradiation leads to brittle ductile transition 
temperature augmentation and the hardening is a decreasing func- 
tion of temperature. The fast flux presence at 390°C hardens mate- 
rial more than should have been a simple thermal aging at the same 
temperature. 


40909 (CEA-CONF—8278) Post buckling of structures a 
static or dynamic problem. Combescure, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI)). Dec 1985. 18p. (CONF-851251—2). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE8675 1930. 

From 7. international conference on computing methods in 
applied sciences and engineering; Versailles, France (9 Dec 1985). 

The computation of post-buckling of structures is considered 
nowadays as a solved problem at least in the case of elastic post- 
buckling. The object of this paper is mainly to discuss this point, 
and to show, from the physical point of view and from an example, 
that inertial effects cannot be neglected when one wants to predict 
the post-buckling behaviour of a structure. 10 refs. 


40910 (CEA-CONF—8310) Evaluation of high tempera- 
ture mechanical properties and constitutive equation of aus- 
tenitic stainless steels. Blanchard, P.; Tortel, J. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche ee et de Develop- 
pement Industriel (IRDI)). Jul 1986. . (CONF-860722— 
15). NTIS (US Sales Only), PC A04 AO01. File Number 
DE86752244. 
From ASME pressure vessel and piping conference and ex- 
hibit; oo IL, USA (20 Jul 1986). 
A large amount of experimental data on 17-12 Mo SPH (316 
L SPH) stainless steel have been obtained during the last years. The 
aim of this paper is to illustrate by a few examples the work done 
in the constitutive equations area using this powerful data base. Nu- 
merous semiempirical equations have been developed to represent 
tensile, cyclic, creep or relaxation tests on 17-12 Mo SPH (316 L 
SPH) stainless steel used for building the primary loop of the 
SUPER PHENIX 1 reactor. These equations are necessary tools 
for building elastic analysis’s rules. Some examples are given with 
specific applications. The qualitative and semiquantitative compari- 
sons of the stress-strain behaviour (both uniaxial and biaxial) pre- 
dicted by the most common constitutive equations with the actual 
behaviour of 17-12 Mo SPH (316 L SPH) steel, shed some light on 
the strengths and weaknesses of these equations. This comparison is 
presented and discussed. The way to more realistic equations is 
shown. A detailed and quantitative comparison of the capabilities of 
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two models, the CHABOCHE model and the multilayer unified 
model, is presented. 


40911 (CONF-860829—13) Observation of slip propaga- 
tion across grain boundaries in Ni;Al. Baker, I.; Schulson, 
E.M.; Horton, J.A. (Dartmouth Coll., Hanover, NH (USA). 
Thayer School of Engineering; Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400;FG02- 
84ER45148;A.C05-760R00033. 2p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86008817. 

From Annual joint meeting of the Electron Microscopy of 
America and the Microbeam Analysis Society; Albuquerque, NM, 
USA (10 Aug 1986). 

Recent modelling of the grain dependence of the room-tem- 
perature yield strength of NisAl has invoked the concept of disloca- 
tion pile-ups. The idea is that the yield strength measured in the 
Lueders regime (i.e. the Lueders band propagation stress) repre- 
sents not the stress to independently nucleate slip in each grain but 
the stress required to propagate slip through the material. This 
paper presents direct evidence of slop propagation from one grain 
to the next and this validation of the use of a pile-up model for 
NisAl. 


40912 (CONF-860879—2) Diffuse neutron scattering in 
BY-phase CuAINi alloy. Morii, Y.; Iizumi, M.; Funahashi, S.; 
Child, H.R. (Oak Ridge National _ ™N (USA); Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Physics 
Div.). 1986. Contract ACO05- 840R21400. Sp. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86012630. 

From International conference on martensitic transforma- 
tions (ICOMAT-86); Nara, Japan (26 Aug 1986). 

Diffuse Neutron scattering patterns of a £i-phase CuAINi 
sample have been studied in detail by the Wide-Angle Neutron Dif- 
fractometer (WAND) which was installed recently at ORNL. 
Strong diffuse streaks along (110) directions in addition to the main 
Bragg peaks are observed in the (001) reciprocal planes (1 = 0 and 
2). The diffuse streaks are related to the anomalously low energies 
of the [110] TA: phonon (e// [1 anti 10] leading to the martensitic 
phase transition of the alloy. It is also emphasized that the WAND 
is a powerful machine to study satellite peaks of an alloy over a 
wide range of reciprocal space in a relatively short time. 


40913 (CONF-8606138—1) Applications of elastic-visco- 
plastic constitutive models in analyses of crack run- 
arrest events. Bass, B.R.; Pu; C.E.; Swindeman, R.W. 
(Oak Ridge National Lab., Be, 1986. Contract 
AC05-840R21400. 10p. NTIS, PC A02/MF AOl1 - GPO. 
File Number T18601 1786. 

From 3. symposium on nonlinear constitutive relations for 
high temperature applications; Cleveland, OH, USA (11 Jun 1986). 

Various viscoplastic constitutive models and several nonlin- 
ear fracture criteria are being installed in the ADINA general pur- 
pose finite element computer program, and the combined predictive 
capabilities are being evaluated through applications to the HSST 
wide-plate experiments. The first two constitutive models selected 
for installation in ADINA were a variation of the Perzyna elastic- 
viscoplastic model with linear strain hardening and the Bodner- 
being exaniined include those due to Robinson-Pugh and Hart. The 
fracture criteria being examined for use with nonlinear analyses in- 
clude several path-independent integrals that were formulated to 
remove limitations on the original J-integral of Rice. Some of these 
integrals represent slight modifications of the J-integral, while 
others have a different theoretical basis. This paper describes appli- 
cations of these nonlinear techniques to the first series of six HSST 
wide-plate crack-arrest tests that have been performed. These ex- 
periments include crack initiations at low temperatures and relative- 
ly long (20 cm) cleavage propagation phases which are terminated 
by arrest in high-temperature regions. Crack arrests are then fol- 
lowed by ductile tearing events. Consequently, the crack-front re- 
gions in these tests are exposed to wide ranges of strain rates and 
temperatures. 
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40914 (CONF-8606138—2) Data requirements to model 
creep in 9Cr-1Mo-V steel. Swindeman, R.W. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract ACO05- 
840R21400. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86011754. 

From 3. symposium on nonlinear constitutive relations for 
high temperature applications; Cleveland, OH, USA (11 Jun 1986). 

Models for creep behavior are helpful in response 
of components experiencing stress redistributions due to cyclic 
loads, and often the analyst would like information that correlates 
strain rate with history assuming simple hardening rules such as 
those based on time or strain. On the other hand, much progress 
has been made in the development of unified constitutive equations 
that include both hardening and softening through the introduction 
of state variables whose evolutions are history dependent. Although 
it is difficult to estimate specific data requirements for general ap- 
plication, there are several simple measurements that can be made 
in the course of creep testing and results reported in data bases. 
The issue is whether or not such data could be helpful in develop- 
ing unified equations, and, if so, how should such data be reported. 
Data produced on a martensitic 9Cr-1Mo-V-Nb steel were exam- 
ined with these issues in mind. 5 figs. 


40915 (CONF-8606142—1) Preparation of thin films for 
use in ting neutral particle beams. Aaron, W.S.; Ze- 
venbergen, L.A.; Adair, H.L. (Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 16p. NTIS, 
PC A02/MF AO0O1; 1; GPO Dep. File Number DE86011971. 

From 2. joint US Army SDC/BNL neutralizer workshop; 
Upton, NY, USA (17 Jun 1986). 

Large-area, thin aluminum foils were prepared for use in 
beam neutralization experiments. The foils were made using either 
electron beams of resistance heating. Foil thickness and uniformity 
were determined using alpha particles. The foils perform very well 
when bombarded by energetic H~ ions. (DLC) 


40916 (DOE/ER/10490—T1) Final report: [molecular 
beam relaxation spectroscopy]. Madix, R.J. (Stanford Univ., 
CA (USA). Dept. of Chemical Engineering). 1986. Contract 
AS03-79ER10490. 21p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86012054. 

Studied were: S adsorbed on stepped Pt; Hz + Oz reaction 
on Pt(S) - [9(111) x (100)]; decomposition of Dx,CO, CHsOO and 
HCOOH on Pt; and adsorption of Nz on W(110), COz on Ni(110) 
and He on Ni(100). (DLC) 


40917 (DOE/ER/45147—2) High resolution electron 
energy loss studies of surface vibrations. Technical progress 
report. (Indiana Univ. Foundation, Bloomington (USA)). 1 
Jul 1986. Contract FG02-84ER45147. 4p. S, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86013324. 

Objective is EELS measurements on surface vibrations on 
clean metal surfaces and metal-adsorbate systems. The work on 
Al(110) was abandoned, and emphasis was put on the (100) surface 
of copper. Work on the clean Cu(100) surface and on (2 x 2) over- 
layer of sulfur atoms on Cu(100) is summarized. (DLC) 


40918 (DOE/ID/12138—4) Corrosion-resistant amor- 
baseline 


ae ee ee development. Progress 
» 1983-October 6, 1984, Khanna, S.K.; Tha- 


report, October 7 
a A.P.; Lamb, J.L.; Williams, R.W. (Jet Propulsion 

, Pasadena, CA (USA)). 1 1984, Content AI07- 
80112138. 76p. NTIS, PC A05 A01; GPO Dep. File 
Number DE86012900. 

Amorphous metallic coatings of (Mo/sub 0.6/Ru/sub 0.4/ 
)e2Bis, FeroCrioPisCr, and FerMorCr:PisC; can be deposited utiliz- 
ing magnetron sputtering technology. Coatings of (Mo/sub 0.6/Ru/ 
sub 0.4/)s2Bis on glass and mica substrates have been shown to ex- 
hibit corrosion resistance better than chemically identical liquid 
quenched samples. Through systematic correlations among position 
conditions and film characteristics, it has been demonstrated that 
(Mo/sub 0.6/Ru/sub 0.4/)s2Bis films can be effectively deposited 
on 1066 steel. The film thickness of (Mo/sub 0.6/Ru/sub 0.4/)s2Bis 
was required to be several micrometers in order to provide corro- 
sion protection to the polished steel substrates, i.e., to cover asperi- 
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ties on the surface and to fill any pinholes in the film. Unpolished 
steel requires a greater thickness to provide corrosion protection. 
The (Mo/sub 0.6/Ru/sub 0.4/)s2Bis depositions on steel require 
that the substrates be biased to achieve good adhesion and a smooth 
zone T microstructure. There were some indications that substrate 
heating (275°C) may also be beneficial. Fe-based amorphous films 
crystallize at 420°C. The corrosion resistance of these coatings is 
lower that that of the corresponding liquid-quenched alloys, pre- 
sumably due to the phosphorus deficiency found in the composition 
of these coatings. 


40919 (EGG-M—27285) Comparison of implantation- 
driven permeation characteristics of fusion reactor structural 
materials. Longhurst, G. R.; Anderl, R.A.; Struttmann, D.A. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 4 
Apr 1986. Contract AC07-761D01570. 17p. (CONF- 
860421—57). NTIS, PC A02/MF A0Oi; 1; GPO Dep. File 
Number DE86011028. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Implantation-driven permeation experiments have been con- 
ducted on samples of the ferritic steel HT-9, the austenitic Primary 
Candidate Alloy (PCA) and the vanadium alloy V-15Cr-5Ti using 
Ds;* ions under conditions that simulate charge-exchange neutral 
loading on a fusion reactor first wall. The steels all exhibited an ini- 
tially intense permeation “spike” followed by an exponential de- 
crease to low steady-state values. That spike was not evident in the 
V-15Cr-5Ti experiments. Steady-state permeation was highest in the 
vanadium alloy and lowest in the austenitic steel. Though perme- 
ation rates in the HT-9 were lower than those in V-15Cr-STi, per- 
meation transients were much faster in HT-9 than in other materials 
tested. Ion-beam sputtering of the surface in the steel experiments 
resulted in enhanced remission at the front surface, whereas in the 
vanadium tests, recombination and diffusivity both appeared to di- 
minish as the deuterium concentration rose. This may be due to a 
phase change in the material. We conclude that for conditions com- 
parable to those of these experiments, tritium retention and loss in 
first wall structures made of steels will be less than in structures 
made of V-15Cr-STi. 


40920 (EPRI-CS—4697) Effects of SO. scrubber envi- 
ronments on alloy corrosion. Final report. Koch, G.H.; 
Thompson, N.G.; Spangler, J.M. (Battelle Columbus Labs., 
OH (USA)). Jul 1986. 138p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920368. 

A laboratory study was performed to evaluate the corrosion 
behavior of titanium grade 2, Type 317L stainless steel and Hastel- 
loy Alloy G3 in complex simulated flue gas desulfurization (FGD) 
environments. The corrosion behavior was evaluated using poten- 
tiodynamic polarization techniques and the simulated FGD solu- 
tions were selected based upon a statistical experimental design. 
The results of the laboratory experiments indicated that many solu- 
tion species, as well as pH, temperature and dissolved gases, such as 
HS, O2 and SO:, can have significant single and synergistic effects 
on the corrosion behavior of the three alloys. Specifically, Al, Cr, 
Cu, Fe, P, Cl, F, Oz, temperature and pH were found to have sig- 
nificant effects on one or more of the relevant corrosion parameters 
of titanium grade 2, i.e., E/sub cor/, and i/sub pas/. Although HS 
did not have a significant main effect on one of the corrosion pa- 
_Tameters, a small but significant two-factor interaction with Cl was 
observed which affected E/sub cor/, i/sub cor/ and i/sub pas/ of 
the titanium alloy. Aluminum, Cr, Cu, Fe, Mo, Cl, N, Oz, SOs, 
temperature and pH had a significant effect on one or more of the 
relevant corrosion parameters of Type 317L stainless steel, E/sub 
cor/, E/sub pit/, E/sub prot/, i/sub cor/ and i/sub pas/. Fluoride 
did not have a significant main effect on the corrosion parameters 
studied for the stainless steel. However, several two-factor interac- 
tions were detected, viz F * Cr, F * Fe, and F * Cu. Finally, Al, 
Cu, Br, Fe, Cl, I, N, Oz, SO2, temperature and pH had significant 
effects on either E/sub cor/, E/sub pit/, E/sub prot/, i/sub cor/, 
or i/sub pas/ of alloy G3. Again, HS did not have significant main 
effects on any of the corrosion parameters, but significant two- 
factor interactions with other solution variables were detected. 33 
refs., 42 figs., 29 tabs. 
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40921 (GKSS—86/E/3) Finite element analysis for calcu- 
lating the calibration curves of fracture mechanics specimens 
of different thickness for electrical d.c. potential crack moni- 
toring systems. Dietrich, R.; Schoenfeld, W. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.); GKSS-Forschungszentrum Geesth- 
acht G.m.b.H., a (Germany, F.R.). 
Inst. fuer Anlagentechnik). 1986. 28p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86752371. 

The finite element method is utilized to calculate the calibra- 
tion curves, which are required for the electrical direct-current po- 
tential crack-monitoring systems as applied to fracture mechanics 
specimens with the thickness of 5 mm, 10 mm, 15 mm, 18 mm and 
20 mm. The starting crack is asub(o) = 2 mm for all specimens. 
(orig.). With 16 figs. 


40922 (INIS-mf—9892) Pions in bbc metals. Sigle, W. 
(Stuttgart Univ. (Germany, F.R.). Fakultaet 12 - Physik). 13 
Feb 1985. 118p. (In German). NTIS (US Sales Only), PC 
A06/MF A0O1. File Number DE86752198. 

Dechanneling of pions was observed for several directions in 
molybdenum and tantalum for high temperatures. It is explained as 
the adiabatic limit of the diffusion of pions. Thus the diffusion coef- 
ficient and the migration enthalpy can be estimated in a new tem- 
perature range, between 800 and 1200 K. By measuring the pion 
capture by oxygen in Ta the pion diffusion coefficient and the mi- 
gration enthalpy could be determined for low temperatures. There- 
fore a survey on the diffusion of pions between 40 K and the melt- 
ing point was obtained. (BHO). 


40923 (IS-M—578) Crack propagation in high strain re- 


gions of a steel containment. Fanous, F.; Greimann, L. 


(Ames Lab., IA (USA)). 1986. Contract W-7405-ENG-82. 
15p. (CONF-860507—8). NTIS, PC A02/MF A01; GPO 


Dep. File Number DE8601 1437. 
From 3. workshop on integrity of containments for nuclear 
power om. ts; Washington, DC, USA (21 May 1986). 

g a severe accident, a containment may develop a con- 
trolled relatively small leak before the pressure reaches the point 
where general rupture of the shell occurs. Another hypothesis 
states that an overall failure will occur with total release of the 
vessel contents. This work represents a preliminary study to predict 
crack propagation from an initially small defect in a high strain lo- 
cation in a typical steel containment. The J integral approach is 
used. A virtual crack extension method for calculating J is devel- 
oped for use with general finite element programs. Two through 
cracks with different lengths were found to be unstable at the pres- 
sure which caused a surface crack to propagate through the con- 
tainment thickness. In other words, the resulting through crack will 
not be stable and general failure will occur with the almost instan- 
taneous release of the vessel contents. 29 refs., 9 figs. 


40924 (Juel—2007) Helium solubility = bubble growth 
in metals under high pressure. Laakmann, J. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R). Inst. fuer Fest- 
ny, FR) orschung; Technische Hochschule Aachen (Germa- 
~ a Toss. 67p. (In German). NTIS (US Sales 
04/MF AO01. File Number DE86752357. 

eae solubility and bubble growth in metals under high 
pressure polycrystals and single crystals of gold were heated in 
helium at temperatures between 475 K and 1250 K in a pressure 
regime of 200 to 2700 bar to measure the solubility of helium in 
gold. After quenching to room temperature the helium content, 
measured by mass spectrometry, showed the following properties: 
1) A linear dependence of the He solubility on pressure. 2) Thin- 
ning of the specimen reduces the helium content by a factor 10 to 
100 but does not change the linear pressure dependence. 3) The 
thermal release of He from thinned polycrystals and single crystals 
occurs mainly in a single peak at 500 K. 4) The He concentration 
of the thinned single crystals was lower by a factor of 10 to 50 than 
that of the thinned polycrystals. 5) The He solubility in single crys- 
tals can be described by an enthalpy of solution Hsub(s)sup(f) = 
0.85 +- 0.7 eV and a non entropy of Ssub(s)sup(f) 
between 0 k and 1 k (k: Boltzmann-constant). In order to measure 
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the pressure dependence of helium bubble growth in nickel poly- 
crystal Ni-foils were a-implanted to a helium content of 130 appm. 
The evaluation of the size distribution of the helium bubbles after 
heat treatments shows 1) The helium content of the observable bub- 
bles - assumed to be in equilibrium - equals the amount of helium 
implanted into the specimen. 2) The activation energy for the 
growth of helium bubbles is 1.25 +- 0.3 eV. The comparison of 
specimen which had been heated at low pressures up to 10 bar with 
others heated at 2500-2700 bar does not show an unequivocal pres- 
sure dependence for helium bubble growth. (orig./TIHOE). 


40925 (Juel—2012) Low temperature calorimetry and 
transmission electron microscopy of helium bubbles in Cu. 
Syskakis, E. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Festkoerperforschung; Technische 
Hochschule Aachen (Germany, F.R.)). Aug 1985. 119p. 
NTIS (US Sales Only), PC A06/MF A0O1. File Number 
DE86752359. 

Helium has been introduced into 100 wm thick pure Cu 
specimens by implantation of a-particles at T = 300 K. Post-im- 
plantation annealing of the specimens at high temperatures caused 
helium to precipitate into bubbles. We have measured the low-tem- 
perature heat capacity of helium confined in bubbles of average 
radius of less than 100 A. The size of the bubbles was obtained by 
transmission electron microscope investigations. We have observed 
that helium liquifies at low temperatures and undergoes the transi- 
tion to the superfluid state in bubbles of average radius larger than 
35 A. The confining geometry of bubbles is new and possesses 
unique features for investigations of confined helium. It provides 
the possibility to study properties of extremely small, spherical, 
completely isolated Bose “particles” consisting of 10* helium atoms 
each. Furthermore, as we show, it can be known with better accu- 
racy than formerly investigated confining geometries. (orig./BHO). 


40926 (KFK—3874) New method to produce structural 
from sintered 


parts of complex geometry and uniform density 

materials using powder preforms. Schelb, B. (Kernfors- 

chun; trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 

fuer Material- und Festkoerperforschung; Karlsruhe Univ. 
.) (Germany, F.R.). Fakultaet fuer Maschinenbau). Mar 


(T.H 
1985. 207p. (In German). NTIS (US Sales Only), PC A10/ 
MF AO1. File Number DE86752345. 

The process is based on the use of a core moulding machine, 
which is used to produce powder preforms. Each cross section of 
these preforms has the powder filling required for the final structur- 
al component. For the production of these preforms a cheap, non- 
reduced powder, e.g. atomized iron, is used. The preform will be 
reduced and afterwards compacted to its final dimensions in a 
simple pressing tool. The following production steps are equal to 
those of the conventional P/M technique. It is shown that the den- 
sity distribution in a complex component is much better than with 
conventional PM, especially when very simple pressing tools are 
used, for compacting the preforms. If the reduction process is cor- 
rectly controlled, the properties of the final parts are equal to or 
better than those of the same material produced by the convention- 
al P/M process. (orig./IHOE). 


40927 (KFK—4006) Corrosion of vanadium and V 3Ti 
1Si in flowing lithium. Konys, J. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- 
und Festkoerperf ee: Karlsruhe Univ. (T.H.) (Germa- 
ny, F.R.)). Jan 1986. 22 P (In German). NTIS (US Sales 
Only), PC A10/MF A0O1. File Number DEOTS2005. 

A pumped Li loop fabricated from a titanium stabilized 
Type 316 steel was designed and constructed. At temperatures of 
about 823 K, experiments over a duration of more than 7500 h 
were performed. A magnetic trap had to be incorporated just 
before the flowmeter to avoid the precipitation of magnetic parti- 
cles. Therefore it was possible to investigate the influence of the 

on the corrosion behaviour of V in flowing Li. The 
results are as follows: - The corrosion rate of V is about 14 pm/ 
year and independent of the nitrogen content of Li. The corrosion 
rate of V 3Ti 1Si depends on the N concentration of Li. At about 
30 wppm N in Li a vanadium-titanium-nitride is formed at the sur- 
face of the specimens. Hence, a low rate of 4 pm/year can be 
stated. - Both materials pick-up more N than C from Li, pure vana- 
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dium double as much nitrogen as the alloy V 3Ti 1Si. - N diffuses 
into the bulk of both materials, whilst C is bound near the surface. 
The hardening at the surface is due to the up-take of N. - The va- 
nadium-carbonitride-, respectively the vanadium-titanium-nitride- 
layers have a strong influence on the weight loss and the up-take of 
non-metals. - The magnetic trap reduces the weight loss of vanadi- 
um in a significant way. The positive influence of the magnetic trap 
is supposed to be due to the reduction of the nitrogen content of 
Li. - The corrosion rates of the alloy V 3Ti 1Si show, that the dis- 
solution due to V loss does not affect the lifetime of the alloy. The 
comparison with steels and nickle-base-alloys demonstrates the ad- 
vantages of this material. Nevertheless, the purification of the Li 
and the control of its nonmetal-levels is indispensable. (orig./HP). 


40928 (LA-UR—86-1007) Electron microscopy of alpha- 
plutonium. Staudhammer, K.P.; Johnson, K.A.; Stevens, 
M.F.; Medina, W.J. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 3 (CONF- 
860829—14). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86008758. 

From Annual joint meeting of the Electron Microscopy of 
America and the Microbeam Analysis Society; Albuquerque, NM, 
USA (10 Aug 1986). 


40929 (LA-UR—86-2137) and upper 
critical magnetic field of UBe:s under pressure. Willis, J.O.; 
Thompson, J.D.; Smith, J.L.; Fisk, Z. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 13p. 
(CONF-860746—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012401. 

From Anomalous rare earths and actinides; Grenoble, 
France (7 Jul 1986). 

We have investigated the effects of pressure on the magne- 
toresistance and the upper critical magnetic field of the heavy elec- 
tron compound UBeis. Both the superconducting transition temper- 
ature and the upper critical field decrease under hydrostatic pres- 
sure. The low-temperature magnetoresistance remains large and 
negative under pressure. The temperature region over which the 
resistivity has a T? temperature dependence increases with both 
magnetic field and with pressure. At a fixed magnetic field, the co- 
efficient of the T? term in the resistivity decreases strongly with 
pressure. UBeis is found to have a pressure independent intrinsic re- 
sidual resistivity of 18 p-cm. 


40930 (LBL—20938) Low temperature brittle fracture of 
austenitic Fe-Mn alloys. Xue, K.S. (Lawrence Berkeley 
Lab., CA (USA)). May 1986. Contract AC03-76SF00098. 
90p. NTIS, PC A05/MF A01; 1; GPO Dep. File Number 
DE86012799. 

The ductile-to-brittle transition of high manganese austenitic 
Fe-Mn alloys is accompanied by a change in the fracture mecha- 
nism from microvoid coalescence to intergranular fracture. No im- 
purity element segregated to grain boundaries was found. The re- 
sults of AES analyses indicate that manganese segregates to the 
grain boundaries. The magnitude and extent of manganese segrega- 
tion to grain boundaries increases with increasing manganese con- 
tent. The manganese segregation is a kind of nonequilibrium segre- 
gation. Increasing solid-solution treatment temperature and the fol- 
lowing cooling rate, the manganese segregation to the grain bound- 
aries is increased. Increasing the manganese content of Fe-Mn 
alloys, solid-solution treatment temperature and the following cool- 
ing rate, the ductile-to-brittle transition temperature and intergranu- 
lar fracture are increased. These results indicate that the intergranu- 
lar fracture and embrittlement of high manganese austenitic Fe-Mn 
alloys at low temperature are caused by manganese segregation. 
The possible mechanism for intergranular fracture of these alloys 
and the way to improve low-temperature toughness of high manga- 
nese steels are discussed. 61 refs., 36 figs. 


40931 (N—86-21659) Undercooled and rapidly quenched 
Ni-Mo alloys. Tewari, S.N.; Glasgow, T.K. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1986. 19p. (NASA-TM—87257; 
E—2947; CONF-860340—6). NTIS, PC A02/MF AO1. 
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From 115. American Institute of Mining, Metallurgical and 
Petroleum Engineers annual meeting; New Orleans, LA, USA (2 
Mar 198 

Tr scasstte eutectic, and hypereutectic nickel-molybde- 
num alloys were rapidly solidified by both bulk undercooling and 
melt spinning techniques. Alloys were undercooled in both electro- 
magnetic levitation and differential thermal analysis equipment. The 
rate of recalescence depended upon the degree of initial undercool- 
ing and the nature (faceted or nonfaceted) of the primary nucleat- 
ing phase. Alloy melts were observed to undercool more in the 
presence of primary Beta (NiMo intermetallic) phase than in 
gamma (fcc solid solution) phase. Melt spinning resulted in an ex- 
tension of molybdenum solid solubility in gamma nickel, from 28 to 
37.5 at % Mo. Although the microstructures observed by under- 
cooling and melt spinning were similar the microsegregation pat- 
tern across the gamma dendries was different. The range of micros- 
tructures evolved was analyzed in terms of the nature of the pri- 
mary phase to nucleate, its subsequent dendritic growth, coarsening 
and fragmentation, and final solidification of interfenderitic liquid. 


(N—86-24008) Exact solution for the solidification 


(NASA-CR—3962). NTIS, PC A05/MF AOl1. 

The time dependent temperature and concentration profiles 
of a one dimensional finite slab of a binary liquid alloy is investigat- 
ed during solidification. The governing equations are reduced to a 
set of coupled, nonlinear initial value problems using the method 
outlined by Meyer. Two methods will be used to solve these equa- 
tions. The first method uses a Runge-Kutta-Fehlberg integrator to 
solve the equations numerically. The second method comprises of 
finding closed form solutions of the equations. 


40933 (NUREG/CR—4219-Vol.3-No.1) 
steel technology program smiannual 
1985-Marcg 1986 Volume 3, No. 1. Pu 
National Lab., TN (USA)). Jun 19 
840R21400. 273p. (ORNL/TM—9593-Vol.3-No.1). NTIS, 
PC A12/MF AOi - GPO. File Number T186012479. 

The Heavy-Section Steel Technology (HSST) Program is 
conducted for the Nuclear Regulatory Commission. The studies 
relate to all areas of the technology of materials fabricated into 
thick-section primary-coolant containment systems of light-water- 
cooled nuclear power reactors. The focus is on the behavior and 
structural integrity of steel pressure vessels containing cracklike 
flaws. The program is organized into two tasks: (1) program man- 
agement, (2) fracture methodology and analysis, (3) material char- 
acterization and properties, (4) environmentally assisted crack- 
ee ae (© irradiation effects 

(7) cladding evaluations, (8) intermediate vessel tests and 
ae, (9) thermal-shock technology, and (10) pressurized-ther- 
mal-shock technology. 174 figs., 29 tabs. 


Heavy-section 
report, October 
C.E. (Oak Ridge 
6. Contract ACO0S5- 


40934 (NUREG/CR—4379-Vol.4) Long-term i. 
ance of materials used for high-level waste packaging. Annual 
report, year four, April 1985-March 1986. Volume 4, Stahl, 
D.; Miller, N.E. (comps.). (Battelle Columbus Labs., OH 
(USA)). Jun 1986. 225p. (BMI—2128-Vol.4). NTIS, PC 
A10/MF A01 - GPO. File Number T186901560. 

As part of the information needed by the Nuclear Regula- 
tory Commission to assess the Department of Energy's application 
to construct geologic repositories for high-level radioactive waste, 
Battelle's Columbus Division is investigating the long-term per- 
formance of materials used for high-level waste packages. Waste 
form studies have been directed toward investigating spent fuel 
leaching/dissolution behavior. The experimental validation of a 
glass dissolution/reprecipitation model has been concluded. Experi- 
ments are generating data on UO: and spent-fuel leach rates in sim- 
leachants contain any measurable levels of uranium. The influence 
of groundwater species on the susceptibility of cast steel to pitting 
po tee gr ee epee dies lly Ae a 

chemical techniques. Potential cracking agents are being investigat- 
ed by slow strain rate experiments. The pitting-corrosion model 
was further developed, taking into account cation dissolution at the 
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pit base and chemically active pit walls. Groundwater-radiolysis 
modeling has continued, with the description being extended to in- 
clude additional species. Spent-fuel specimens are being used in in- 
tegral tests with flowing simulated groundwater to study the role of 
cladding in radionuclide release and to identify possible combined- 
effects processes. This documents investigations performed 
during the period April 1985 through March 1986. 


40935 (NUREG/CR—4619) Stress corrosion cracking 
tests on high-level-waste container materials in simulated tuff 
repository environments. Abraham, T.; Jain, H.; Soo, P. 
(Brookhaven National Lab., Upton, NY (USA)). Jun 1986. 
Contract AC02-76CH00016. 84p. (BNL-NUREG—S51996). 
NTIS, PC A05/MF AO1 - GPO. File Number T186013148. 

Types 304L, 316L, and 321 austenitic stainless steel and In- 
coloy 825 are being considered as candidate container materials for 
emplacing high-level waste in a tuff repository. The stress corro- 
sion cracking susceptibility of these materials under simulated tuff 
repository conditions was evaluated by using the notched C-ring 
method. The tests were conducted in boiling synthetic groundwater 
as well as in the steam/air phase above the boiling solutions. All 
specimens were in contact with crushed Topopah Spring tuff. The 
investigation showed that microcracks are frequently observed after 
testing as a result of stress corrosion cracking or intergranular 
attack. Results showing changes in water chemistry during test are 
also presented. 


40936 (ORNL—6270) Consumable arc-melting, extrud- 
28 for iridium sheet. Heestand, R.L.; 
oY aoe G.L.; Martin, M.M. (Oak Ridge National Lab., 

(USA)). Jun 1986. Contract AC05-840R21400. 34p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE86013524. 

An iridium alloy has been used as cladding for the ***PuO, 
fuel in radioisotope thermoelectric generators (RTGs) for recent 
interplanetary spacecraft such as Voyagers 1 and 2 and will be used 
for the Galileo and Ulysses spacecraft. The iridium alloy sheet for 
the fuel cladding used on these missions was fabricated by hot and 
cold rolling of arc-melted and drop-cast 0.5-kg ingots. Upon com- 
pletion of production for these spacecraft, an opportunity was taken 
to conduct process improvement studies that would increase proc- 
essing batch sizes, develop a more uniform product, decrease rejec- 
tions due to internal delaminations and surface defects, and reduce 
costs. The studies to scale up and improve the fabrication process 
are described. In the new process, iridium is electron beam melted, 
alloyed by arc melting, and then consumable arc melted to form a 
cylindrical ingot of approximately 7 kg for extrusion. The ingot is 
extruded to sheet bar and hot and cold rooled into sheet. Sheet” 
evaluated from the first two ingots showed 100% acceptance with 
no defects on inspection. An improved uniformity of microstructure 
was obtained, and chemistry was controlled within specification 
limits. 


40937 (ORNL/M—7/S1) Welding procedure specifica- 
tion. Supplement 1. Records of procedure qualification tests. 
Low hydrogen shielded metal arc welding of carbon steel. 
Wodtke, C.H.; Frizzell, D.R.; Plunkett, W.A. (Oak Ridge 
National Lab., TN (USA)). Jun 1986. Contract AC05- 
840R21400. 14p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86012529. 

Procedure WPS-114-ASME-1 is qualified under Section IX 
of the ASME Boiler and Pressure Vessel Code for low hydrogen 
shielded metal arc welding of carbon steels (P-1-1), in thickness 
range 0.125 to 1.5 inch; filler metal is E7018 (F-4, A-1). 


40938 ver ng ig rae a a procedure ae 
tion. a . Records of procedure 


qualification tests. 
Shielded metal arc of AISI 4340 alloy steel. Wodtke, 
C.H.; Frizzell, D.R.; Plunkett, W.A. (Oak Ridge National 
Lab., TN (USA)). Jun 1986. Contract AC05-840R21400. 
bs NTIS, PC A02/MF AO01; 1; GPO Dep. File Number 
Procedure WPS-115 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for shielded metal arc 
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welding of AISI 4340 alloy steel, in thickness range 0.187 to 2.0 
inch; filler metal is E7018 (F-4, A-1). 


—_ (ORNL/M—9/S1) Welding procedure specifica- 

tion. Supplement 1, Records of procedure quaiification tests. 
Gas tungsten arc welding of AISI 41XX steels. Wodtke, 
C.H.; Frizzell, D.R. (Oak Ridge National Lab., TN (USA)). 
Jun 1986. Contract Ans 440 1400. 10p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE 6012527. 

Procedure WPS-126 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for gas tungsten arc weld- 
ing of AISI 4130 and 4142 steel (ASTM A519) (P-No: None), 
0.438-inch wall pipe; filler metal is AMS 6457, Class 4130 MC (F-, 
A-No: None). 


40940 (ORNL/M—13/S1) Welding procedure specifica- 
tion. Supplement 1. Records of procedure qualification tests. 
Gas tungsten arc welding of chromium-nickel steel. Wodtke, 
C.H.; Frizzell, D.R.; Plunkett, W.A. (Oak Ridge National 
Lab., TN (USA)). Jun 1986. Contract AC05-840R21400. 
3lp. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE86012523. 

Procedure WPS-302-ASME-13 is qualified under Section IX 
of the ASME Boiler and Pressure Vessel Code for gas tungsten arc 
welding of 300 series austenitic Cr-Ni stainless steels (P-8-1), in 
thickness range 0.020 to 1.75 inch; filler metal is ER300 series (F-6, 
A-8): shielding gas is argon. 


40941 re ae Welding procedure specifica- 
tion. Supplement 1. Records of procedure 

Gas tungsten arc and shielded metal arc welding of chromi- 
um-nickel steel. Wodtke, C.H.; Frizzell, D.R.; Plunkett, 
W.A. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 20p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86012522. 

Procedure WPS-303-ASME-3 is qualified under Section IX 
of the ASME Boiler and Pressure Vessel Code for gas tungsten arc 
and shielded metal arc welding of 300 Series Cr-Ni steels (P-8-1), in 
thickness range 0.25 to 2.0 inch; filler metals are ER3XX (F-6, A-8) 
(GTAW) and ER3XX-15 (F-5, A-8); shielding gas for GTAW is 
argon. 


40942 er ins Welding procedure ——- 
tion. Supplement 1. Records of procedure qualification tests. 


Gas tungsten arc welding of steel limited to 
special applications. Wodtke, C.H.; Frizzell, D.R.; Plunkett, 
W.A. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 16p. NTIS, PC A02/MF A0O1; 
GPO Dep. File Number DE86012520. 

Procedure WPS-307 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for gas tungsten arc weld- 
ing of 300 series austenitic Cr-Ni stainless steels (P-8-1), in thickness 
range 0.020 to 0.125 inch; filler metal is not used; shielding gas is 
argon. 


40943 eo Welding procedure —- 
tion. Supplement 1. Records of procedure 
of chromium nickel aa. 


Machine gas tungsten arc arc welding 
Wodtke, CH: Frizzell, D.R.; Plunkett, W.A. (Oak Ridge 
National Lab., TN (USA)). Jun 1986. Contract ACO05- 


840R21400. 12 . NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86012466. 

Procedure WPS-316-ASME-2 is qualified under Section IX 
of the ASME Boiler and Pressure Vessel Code for machine gas 
tungsten arc welding of 300 Series CR-Ni steels (P-8-1), in thick- 
ness range 0.250 to 1.5 inch; filler metal is ER3XX (F-6, A-8); 
shielding gas is argon. 


40944 (ORNL/M—22/S1) Welding procedure specifica- 
tion. Supplement 1. Records of procedure qualification tests. 
Gas tungsten arc welding of aluminum alloys 1XXX and 3003. 
Wodtke, C.H.; Frizzell, D.R.; Plunkett, W.A. (Oak Ridge 
National Lab., TN (USA)). Jun 1986. eee AC05- 
840R21400. 11 NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86012515. 
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Procedure WPS-1001 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for gas tungsten arc weld- 
ing of aluminum alloys 1060, 1100, and 3003 (P-21), in thickness 
range 0.062 to 0.5 inch; filler metal is ER1100 (F-21); shielding gas 
is argon. 


40945 ea Welding procedure —_ 
. Records of 


tion. Supplement 1 

Gas tungsten arc of aluminum alloys 3004, 5052, and and 
5X54. Wodtke, C.H.; Frizzell, D.R.; Plunkett, W.A. (Oak 
Ridge National Lab., TN (USA)). Jun 1986. Contract 
AC05-840R21400. 13p. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86012514. 

Procedure WPS-1002 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for gas tungsten arc weld- 
ing of aluminum alloys 3004, 5052, 5154, and 5454 (P-22), in thick- 
ness range 0.062 to 0.5 inches; filler metal is ER4043 (F-23) for 
3004, and ER5356 (F-22) for other alloys; shielding gas is argon. 


ee Welding procedure aa 
. Records of 


procedure qualification tests. 
relding of aluminum alloys 1XXX and 3003 
to 3004, 5052 and 5X54, Wodtke, C.H.; Frizzell, D.R.; Plun- 
kett, W.A. (Oak iene Lab., TN (USA)). Jun 
1986. Contract AC05-84OR21400. 11p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012563. 

Procedure WPS-2202 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for gas tungsten arc weld- 
ing of aluminum alloys 1060, 1100, and 3003 (P-21) to 3004, 5052, 
5154, and 5454 (P-22), in thickness range 0.062 to 0.062 to 0.5 inch; 
filler metal is ER5356 (F-22); shielding gas is argon. 


40947 Laren fp ote Welding procedure ae 
tion. Supplement 1. Records of procedure qualification tests. 

Gas tungsten arc arc welding of aluminum alloys 1XXX and 3003 
to 6XXX. Wodtke, C.H.; Frizzell, D.R.; Plunkett, W.A. 
(Oak Ridge National Lab., TN (USA)). Jun 1986. Contract 
AC05-840R21400. 17p. NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86012562. 

Procedures WPS-2202 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel: Code for gas tungsten arc weld- 
ing of aluminium of alloys 1060, 1100, and 3003 (P-21) to 6061 and 
6063 (P-23), in thickness range 0.035 to 0.5 inch; filler metal is 
ER4043 (F-23); shielding gas is argon. 


40948 ee er Welding procedure —— 
= Supplement 1. Records of procedure qualification tests. 

Gas tungsten arc ‘OO welding of aluminum alloys 3004, 
5052, and 5X54 to 6XXX. Wodtke, C.H.; Frizzell, D.R.; 
Plunkett, W.A. (Oak Ridge National Lab., "TN (USA)). Jun 
1986. Contract AC05-840R21400. 9p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012560. 

Procedure WPS-2206 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for gas tungsten arc weld- 
ing of aluminum alloys 3004, 5052, 5154, and 5454 (P-22) to 6061 
and 6063 (P-23), in thickness range 0.187 to 2.0 inch; filler metal is 
ER4043 (F-23); current is direct; shielding gas is helium. 

40949 ee Welding procedure specifica- 
tion. Supplement 1. Records of procedure tests. 
Gas tungsten arc Mo welding to aluminum —— 1XXX and 
3003 to 6XXX. Wodtke, C.H.; Frizzell, D.R.; Plunkett, 
W.A. (Oak Ridge National Lab., TN (USA)). ” Jun ae 
Contract AC05-840R21400. . NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86012559. 

Procedure WPS-2207 is qualified under Section IX of the 
ASME Boiler and Pressure Vessel Code for gas tungsten arc weld- 
ing of aluminum alloys 1060, 1100, and 3003 (P-21) to 6061 and 
6063 (P-23), in thickness range 0.125 to 0.516; filler metal is ER4043 
(F-23); current is direct; shielding gas is helium. 
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40950 (ORNL/M—42/S1) Welding procedure specifica- 
tion. Supplement 1. Records of procedure qualification tests. 
Gas tungsten arc welding of nickel to nickel-copper. Wodtke, 
C.H.; Frizzell, D.R.; Plunkett, W.A. (Oak Ridge National 
Lab., TN (USA)). Jun 1986. Contract AC05-840R21400. 
21ip. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86012558. 

Procedure WPS-2301-ASME-3 is qualified under Section [IX 
of the ASME Boiler and Pressure Vessel Code for gas tungsten arc 
welding of nickel, NO2200 or NO2201 (P-41) to nickel-copper 
NO4400 (P-42), in thickness range 0.035 to 0.432 inch; filler metal is 
ERNiCu-7 (F-42); shielding gas is argon. 


40951 (ORNL/M—45/S1) Welding procedure specifica- 
tion. Supplement 1. Records of procedure qualification tests. 
Gas tungsten arc welding of nickel to nickel-molybdenum- 
chromium iron. Wodtke, C.H.; Frizzell, D.R.; Plunkett, 
W.A. (Oak Ridge National Lab., TN (USA)). Jun 1986. 
Contract AC05-840R21400. 15p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86012555. 

Procedure WPS-2304-ASME-3 is qualified under Section IX 
of the ASME Boiler and Pressure Vessel Code for gas tungsten arc 
welding of nickel NO2200 or N02201 (P-41) to nickel-molybdenum- 
chromium-iron (P-44), in thickness range 0.062 to 0.5 inch; filler 
metal is ERNiCR-3 (F-43); shielding gas is argon. 


40952 (PB—86196128/XAB) Effects of heat-affected 
zones on the fracture toughness of 9% nickel steel used in 
LNG (liquefied natural gas) storage tanks. Volume 1. Final 
report, 1982-January 1986. Willoughby, A.A; 
Hayes, B. (Welding Inst., Cambridge (UK)). Jan 1986. 298p. 
(REPT—3755/34/86-VOL-1). NTIS, PC A13/MF AO01. 

An extensive experimental and analytical study of the crack- 
arrest capability of 9% Ni steel weldments at cryogenic tempera- 
tures (-162 C and -196 C) was carried out. Five heats of parent 
steel, with varying levels of Charpy properties and thicknesses in 
the range 16-28mm, were examined in detail, with limited testing 
also being performed on two other heats. Welded panels, using two 
types of Ni-base consumable and 2 levels of heat input, were pre- 
pared, using the shielded metal arc (SMA) process. A wide range 
of mechanical tests, including Charpy, CTOD, DWT, DWTT, 
compact crack arrest and wide-plate crack arrest tests, were carried 
out on parent steels and weldments. The results showed that all the 
commercially obtained steels could arrest cracks with a half length 
of 100mm under the conditions present in an LNG tank. The ex- 
ception was one specially produced steel that had rather worse 
Charpy properties. When welded with Ni-base consumables, cracks 
were arrested in all the welded panels under these conditions, thus 
demonstrating the benefits for crack arrest of an under-matching 
weld metal. Dynamic finite element analysis assisted with the inter- 
pretation of the wide-plate crack-arrest tests. Requirements for the 
specification of parent steels with good crack-arrest capability are 
proposed. 


storage 
report, 1982-January 1986. Willoughby, A.A.; 
Hayes, B. (Welding Inst., Cambridge (UK)). Jan 1986. 156p. 
(REPT—3755/34/86-VOL-2). NTIS, PC A08/MF AOl1. 

An extensive experimental and analytical study of the crack- 
arrest capability of 9% Ni steel weldments at cryogenic tempera- 
tures (-162 C and -196 C) was carried out. Five heats of parent 
steel, with varying levels of Charpy properties and thicknesses in 
the range 16-28mm, were examined in detail, with limited testing 
also being performed on two other heats. Welded panels, using two 
types of Ni-base consumable and 2 levels of heat input, were pre- 
pared, using the shielded metal arc (SMA) process. A wide range 
of mechanical tests, including Charpy, CTOD, DWT, DWTT, 
compact crack arrest and wide-plate crack arrest tests, were carried 
out on parent steels and weldments. Z 
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40954 (PB—86196144/XAB) Analysis of the toughness 
characteristics of cryogenic 9% nickel steels. Final 

July 1984-November 1985. Stout, R.D.; Tarby, S.K. (Lehi 
Univ., Bethlehem, PA (USA). Dept. of Metallurgy and 
terials Engineering). Jan 1986. 37p. NTIS, PC A03/MF 
AOl. 

A statistical analysis of the Charpy notch toughness exhibit- 
ed by production heats of 9% nickel steels as affected by the year 
of manufacture and compositional variations was performed. Data 
from more than 600 heats show a notable increase in notch tough- 
ness during the past 15 years and a level of performance far superi- 
or to minimum requirements of ASTM standards. A multiple re- 
gression analysis indicated that much of the improvement was at- 
tained by lowering the sulfur and carbon contents of the steel. The 
unexplained variance of notch toughness may be due to effects of 
heat treatment, the within-heat scatter, and composition variables 
that lay outside the data available for analysis. Doubling the re- 
quired minimum Charpy notch toughness appears feasible without 
hardship to steel producers but with an enhancement of the reliabil- 
ity of LNG storage tanks. 


40955 (PB—86196151/XAB) Effects of fabrication flaws 
on crack initiation and arrest properties of 9% nickel steel 
used in LNG (liquefied natural gas) storage tanks. Final 
report, March 1982-December 1985, Barnes, C.R.; Marschall, 
C.; Nakagaki, M.; Wilkowski, G.; Smith, R. (Battelle Co- 
lumbus Div., OH (USA)). Mar 1986. 261p. NTIS, PC A12/ 
MF AOl1. 

During LNG tank construction, weld discontinuities (flaws) 
are sometimes unintentionally produced within welded joints. The 
project was part of an international effort to assess the effects of 
these discontinuities upon crack-initiation propagation, and arrest in 
9 percent nickel steel. This was undertaken because doubt persists 
regarding whether sufficient testing of 9% nickel has been carried 
out to assure LNG tank safety. In order to accomplish the goals of 
the project, the research included (1) the preparation of a bibliogra- 
phy detailing the discontinuities commonly associated with weld- 
ing, (2) conducting parent plate characterization tests, (3) develop- 
ment of methods for the laboratory production of weld flaws, (4) 
performance of crack arrest tests, and (5) an assessment of the 
effect of different weld heat inputs on the fracture energy of stand- 
ard Charpy V-notch specimens. 


40956 (PB—86196169/XAB) Analysis of the effects of 
fabrication flaws on crack initiation and arrest properties of 
9% nickel steel used in LNG (liquefied natural gas) storage 
ee. 7, ete a Ripling, E.J.; 
Crosley, P.B. (Materials Research Lab., Inc., Glenwood, IL 
(USA). Mar 1986. 229p. NTIS, PC All/MF A0l. 

The purpose of the project, which was carried out in three 
phases, was to evaluate the crack resistance of LNG storage tanks. 
The first phase consisted of characterizing the mechanical behavior 
of seven different heats of 9% Ni steels using small test specimens. 
On the basis of these results, three heats having two different 
toughnesses and two thicknesses were selected for the crack-resist- 
ance study. Since weld defects are the most likely crack initiators, 
CTOD specimens were fabricated with lack-of-fusion (LOF) de- 
fects. It was found that the crack-initiation toughness of austenitic 
welds exceeded that of the base-plate, while the toughness of ferrit- 
ic welds was about equal to the base plates. Further, fatigue sharp- 
ened defects were no more damaging than as-weld defects. The 
major portion of the project consisted of defining the crack-arrest 
capability of 9% Ni steel storage tanks. A specimen was developed 
for measuring full-thickness, non-plane strain crack-arrest tough- 
ness. 


40957 (PNL-SA—13447) Crack-tip chemistry and frac- 
ture mechanics-based model of the crack growth rate/stress 
intensity relationship for Ni + P. Jones, R.H.; Danielson, 
M.J.; Oster, C.A. (Pacific Northwest Labs., Richland, WA 
(USA)). Feb 1986. Contract AC06-76RL01830. 15p. 
(CONF-8510160—18). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86011106. 
From ASM metals 


S-AIME fall meeting; To- 
ronto, Ontario, Canada (13 Oct 1985). 
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A crack-tip chemistry model capable of describing the K/ 
sub ISCC/ and stages I and II crack growth rate kinetics of Ni + 
P has been developed. This model incorporates the electrochemis- 
try in the crack, IR drop effects, corrosion rate effects along the 
crack wall, material yield strength and plastic flow properties, and 
crack geometry parameters. The model predicts that cracking pro- 
ceeds with a well defined threshold followed by a stage I with a 
rapid increase in crack growth rate and a stage II in which the 
crack growth rate is independent of the stress intensity; however, 
the threshold is underpredicted. A discussion of crack-tip shielding 
and critical strain effects on these calculations is presented. A criti- 
cal fracture strain concept can account for the difference in the cal- 
culated and measured K/sub ISCC/. Crack growth rates in the 
stage II regime are underpredicted by a factor of 5. Mechanical 
fracture occurring simultaneously with anodic dissolution could ac- 
count for this difference, but direct evidence for such a process is 
not available. 


40958 (S/T-REPT—VOL-NO-2) Deposition and erosion- 
corrosion rippling in boiler tubes. Huijbregts, W.M.M.; Van- 
loon, A.J. (Keuring van Electrotechnische Materialen N.V., 
aa (Netherlands)). 1985. 14p. NTIS, PC A02/MF 
Aol. 

Experiments at an experimental installation studied effects of 
heat load, tube wall thickness, presence of a casing, and chemical 
composition of the steel on rippling. Experiments were carried out 
under supercritical conditions and under subcritical two-phase 
(water-steam) flow conditions. Two types of rippling appear: depo- 
sition rippling where ripples are formed since magnetite crystals are 
arranged in a ripple pattern; and erosion-corrosion rippling where 
the steel surface itself is erosion-corroded into a ripple pattern. 


40959 (SAND—85-2465, pp 12-19) Thermal spike and 
defect effects in ion mixing. Peak, D. (Union College, Sche- 
nectady, NY). Jan 1986. NTIS, PC A10/MF AOl. File 
Shaner DE86006159. (CONF-8504116—). 
From Workshop on ion mixing and surface alloying II; Pasa- 
on Oo (19 Apr ae 
Both experiments and detailed computer simulations suggest 
that atomic rearrangements in a collision cascade can be influenced 
by collective excitations within the cascade. That is, ion mixing is 
not simply a result of two-body collision sequences only. A hybrid 
analytical model for intracascade ion mixing, is suggested, i.e., some 
of the mixing should be accounted for by binary collision theory 
and the rest by a kind of thermal spike analysis. In the latter, 
atomic motions occur through a kind of radiation enhanced diffu- 
sion, only at transiently high temperatures and defect concentra- 
tions. Some recent results derived from such a model are presented. 


40960 (SAND—85-2465, pp 20-26) Ion beam mixing at 
low studied with marker atoms using 300 - 1000 
keV Kr ions. Kim, S.J.; Paine, B.M.; Nicolet, M.A.; Aver- 
back, R.S.; Peak, D. (California Institute of Technology, 
Pasadena). "Jan 1986. NTIS, PC A10/MF AO1. File Number 
D 159. (CONF-85041 16—). 
From W: on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 
ion beam mixing in solids can occur by three mechanisms 
wttins etre niead os ealiies anor cameos Pee 
mixing may be induced by a succession of two-body collisions in a 
medium considered to be basically at rest. This mechanism is 
known as cascade mixing. Second, if the cascades are dense enough 
por cote earthy pean dhersnalines” ar gach Acta sae etter 
cade volumes may be instantaneously in motion, giving rise to sub- 
stantial mixing. This mechanism is known as the thermal spike. Fi- 


hanced diffusion. These mechanisms were studied at low tempera- 
tures using marker atoms. 


(SAND—85-2465, pp 27-31) Ion beam mixing at 
low temperatures. Averback, R.S. (Argonne Na- 
tional Lab., IL). Jan 1986. NTIS, PC A10/MF AO1. File 
Number DE86006159. (CONF-8504116—). 
From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 
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The relevance of the Darken analysis to ion mixing was first 
pointed out by Johnson et al. To experimentally test this model, ion 
beam mixing in Cu bilayer systems which have little mutual solid 
solubility was measured at 6 K. The systems Cu-Mo, Cu-Nb and 
Cu-Bi were selected. Mo and Nb are particularly well suited for 
this comparison since they are adjacent in the periodic table, have 
similar melting temperatures and sublimation energies, and are the 
same crystal structure, but Mo has a high positive heat of mixing 
with Cu, whereas Nb has essentially zero heat of mixing with Cu 
(referred to liquid states). It was found that mixing in Cu-Mo is es- 
sentially absent whereas mixing is observed in Cu-Nb. Cu-Bi, which 
also has a small heat of mixing, mixes rather efficiently. The mixing 
in Cu-Nb and Cu-Bi is about 1/3 and 5 times as large as in pure Cu- 
Cu bilayer specimens, respectively. These relative magnitudes of 
mixing are consistent with the dependence of mixing on vacancy 
mobilities. Aside from the value the heat of mixing, it is noted that 
Cu forms miscible liquids with Nb and Bi, but Cu and Mo are im- 
miscible. 


40962 (SAND—85-2465, pp 32-42) Ion beam induced su- 
perheating of crystals. Johnson, W.L. (California Institute of 
Technology, Pasadena). Jan 1986. NTIS, PC A10/MF AO1. 
File Number DE86006159. (CONF-85041 16—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

In a series of recent papers, the author and colleagues devel- 
oped a model for the time evolution of the concentration profiles 
induced by ion beam mixing of metal bilayers. In an earlier paper 
the formation of amorphous phases in multilayer structures of two 
metals was also discussed. As a result of these studies, a simple pic- 
ture of the transformation to an amorphous alloy has evolved, 
which is based on the notion that ion mixing produces crystalline 
material which locally has free energy at ambient temperature 
which lies above that of an amorphous phase. As such, this super- 
heated crystalline material becomes unstable with respect to amor- 
phization. This approach to the problem of amorphous phase for- 
mation is discussed. 


40963 eae pp >. Irradiation induced 
transformations in amorphous Cu/Ta and Cu/W alloys. Nas- 
tasi, M.; Hung, L.S.; Saris, F.W.; Mayer, J.W. (Cornell 
Univ., Ithaca, NY). Jan 1986. NTIS, PC A10/MF A0O1. File 
Number DE86006159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

Studying the response of amorphous alloys to ion irradiation 
may lead to a better understanding of why certain alloy systems 
can be made amorphous by ion mixing. A recent rule has been pro- 
posed, stating that whenever an alloy system can be made amor- 
phous by vapor quenching, ion beam techniques will also produce 
an amorphous phase if the appropriate parameters are used. To test 
this rule, coevaporated amorphous alloys in the Cu/W and Cu/Ta 
system were prepared and their response to ion irradiation and 
thermal annealing was examined. The Cu/W and Cu/Ta alloy sys- 
tems were chosen because they are both known to be immiscible, 
but have exhibited dramatic differences during ion beam mixing ex- 
periments. 


(SAND—85-2465, pp 52-56) Metallic systems 
wath posites haute of Gillian conten tanta taniidion ond 
rules for amorphous phase formation. Cheng, Y.T.; Unruh, 
K.M.; Van Rossum, M.; Nicolet, M.A.; Johnson, W.L. 
(California Institute of Technology, Pasadena). Jan 1986. 
NTIS, PC A10/MF AOl. File Number DE86006159. 
(CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

Recently, it has been demonstrated that the heat of mixing of 
a binary couple plays an important role in determining the mixing 
rate of metallic bilayers under ion beam irradiation. A large nega- 
tive heat of mixing between elements results in a high mixing rate. 
This correlation has been interpreted by an analysis resembling that 
of Darken for chemically biased diffusion, in which the effective in- 
terdiffusion coefficient of ion mixing can be written as D=Dp (1-2 
A H/sub min//K/sub B//sup T/). This equation also predicts that 
a homogeneous binary alloy with a large positive heat of mixing 
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will undergo phase separation upon irradiation. This aspect was in- 
vestigated. There is evidence that ion beam induced demixing 
occurs in metallic systems of positive heat of mixing. This is in 
accord with the model provided by the authors. Amorphous phases 
can also be formed by ion mixing in metallic systems with relative- 
ly large positive heat of mixing. 


40965 (SAND—85-2465, PP. 57-66) Two comments on 
ion beam mixing. Tombrello, A. (California Institute of 
Technology, Pasadena). Jan 1986. NTIS, PC A10/MF AOI. 
File Number DE8 159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 


dena, 0 USA (19 Apr 198 
Se a tints research may offer new tech- 


niques for Soauaee both | improved understanding and wider appli- 
cability in situations that involve ion beam mixing. The first of 
these is the use of molecular dynamics calculations in the simulation 
of the ion generated recoil cascade that causes mixing at interfaces. 
The second deals with the modification of the atomic displacement 
phenomena that occur in the recoil cascade due to the presence of 
the simultaneous electronic excitation of the target by the incident 
ion. 


(SAND—85-2465, pp 67-77) Theoretical modeling 

temperature ion implantation. Lam, N.Q.; Leaf, G.K. 

(Argonne National Lab., IL). Jan 1986. NTIS, PC A10/MF 
AO01. File Number DE86006159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

During ion implantation, nonequilibrium point defects are 
produced in large numbers by the violet passage of energetic ions 
through the host matrix. Spatial nonuniformity in the defect pro- 
duction and annihilation gives rise to persistent defect fluxes. At 
elevated temperatures, these defect fluxes can preferentially trans- 
port certain alloying elements via defect-solute interactions, which 
causes a redistribution of implanted species. This nonequilibrium 
phenomenon (called radiation-induced segregation), which acts in 
addition to the effects of preferential sputtering and radiation-en- 
hanced diffusion, introduces a further degree of complexity to the 
understanding of the ion-implantation process at high temperatures. 
A comprehensive kinetic model was developed to study the syner- 
gistic effects of all these processes on the spatial redistribution of 
implanted atoms during elevated-temperature implantation. The 
model is described. 


40967 (SAND—85-2465, 
into aluminum. Peacock, A.T.; y, G. (Harwell Lab., 
Didcot, ). Jan 1986. NTIS, PC A10/MF A0l. File 
Number DE86006159. (CONF- 8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

Studies that are in progress on the ion beam mixing of 
chosen solutes, including Cu, Mn, Ti and Co, into aluminum single 
crystals are described. This forms part of a broader investigation 
into ion mixing and RIS in aluminum alloys including polycrystal- 
line material (for various practical applications). It was found that 
in practical applications of ion mixing there is more interest in the 
use of relatively light, penetrating ion beams, some of these (such as 
N*) being required for reactive ion mixing, e.g., of boron into steel. 
Under these conditions diffusional rather than collisional processes 
can predominate, at least at those temperatures at which point de- 
fects are mobile. 


es Ion mixing of metals 


40968 (SAND—85-2465, pp 89-98) Moving species in si- 
licides formed by ion mixing and thermal 
X.A.; Affolter, K.; Nicolet, M.A. (California Institute of 


Technolo , Pasadena). Jan 1986. NTIS, PC A10/MF AO1. 
File Number DE86006159. (CONF-8504116—). 
From Workshop on ion mixing and surface alloying II; Pasa- 


dena, CA, USA (19 Apr 1985). 

A detailed characterization of the atomic transport processes 
that occur during the reaction between two thin films is essential to 
appropriately model such a reaction. Inert marker experiments have 
proved to yield valuable insight in this problem through the deter- 
mination of the relative motion of the two atomic species. The 
dominant moving species during silicide formation by thermal reac- 
tion of thin film bilayers of metals and silicon has been determined 
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by this method for many transition metal silicides. The same silicide 
phases can be formed also by ion mixing. In view of the similarities 
between the two formation methods, i.e., the same compounds 
forming with similar time or dose dependences for the growth 
(either proportional to t/sup 1/2/ and phi/sup 1/2/, or proportion- 
al to t and phi), it is of specific interest to know whether or not the 
two processes differ with respect to the dominant moving species. 
This question is discussed for the cases of evaporated thin film bi- 
layers of amorphous silicon and polycrystalline Pt, Ni or Cr. 


40969 (SAND—85-2465, pp 99-107) Survey of mixing in 
metal/insulator systems. Appleton, B.R. (Oak Ridge Nation- 
al Lab., TN). Jan 1986. NTIS, A10/MF AOl1. File 
Number DE86006159. (CONF-85041 16—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

A continuing effort at ORNL to study the alteration of insu- 
lator and ceramic surfaces by ion implantation doping, and ion 
beam and pulsed laser mixing is described. An opportunity map of 
the systems that have been investigated by ion beam and/or pulsed 
laser mixing is presented. The expected efficiency for mixing of 
each system can be evaluated relative to the favorable heats of for- 
mation arguments. It was found in high temperature thermal proc- 
essing of metal films on SiO. that interface interactions occur to 
form silicides when the heats of formation of the products is less 
than those of the reactants, and similar studies using ion beam 
mixing to initiate the interface reactions for metals on SiOz have 
shown that these same arguments can be used to predict mixing or 
non-mixing. 


40970 + (SAND—85-2465, pp 117-126) Calculation of 
mixed depth for some metal-Si systems. Poker, D.B. (Oak 
Ridge National Lab., TN). Jan 1986. NTIS, PC A10/MF 
A01. File Number DE86006159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 A oe 1985). 

The linearity of mixing during ion beam mixing of metals on 

Si has been found to depend critically upon the method by which 
the mixed depth is determined. For nonstoichiometric, diffuse 
mixing, several methods of calculating the mixed depth may be 
used, namely: integrated area, moment, error function, and 10%- 
90%. For stoichiometric mixing, the determination of the mixed 
depth is somewhat more straightforward, and several of the same 
methods may be used. Some of these methods suffer from the exhi- 
bition of an initial offset due to the finite detector resolution. An 
empirical method of removing the offset using a cubic correction is 
an improvement, but adds a nonlinear perturbation to the power 
law dependence on dose, approaching 2/3 for small depths. The 
effect of detector resolution on the measured depth of mixing is 
given for several methods, using simulated data with a linear in- 
crease in depth as a function of dose. The results effect on the ex- 
ponent of a power law fit to the dose dependence is given. Only 
the moment method is immune to the resolution effects. 


40971 | neg Seas oran pp 127-133) Role ¢ interface 
mixing in ion beam enhanced adhesion. Baglin, J.E.E. (BM 
Thomas J. "hens Research Center, Yorktown Heights, 
NY). Jan 1986. NTIS, PC A1l0/MF AOl. File Number 
DE86006159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

A process of interface mixing that may be responsible for the 

ion enhancement (or ion beam bonding) produced by the pas- 

sage of ions through a thin film interface is proposed. Interface 
mixing refers to changes produced at an interface between solids 
with no bulk chemical affinity or solubility, in the same way that 
ion beam mixing is usually understood to describe the promotion of 
extensive interdiffusion in reactive or miscible materials. 


40972 eens a 136-145) oe surface 
analysis of iron 
Sartwell, B.D.; Baten | DA: Si N 
Lab., W DC). Jan 1986. S, PC A10/MF AO1. 
File ‘Number E86006159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 
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Significant reductions in both the friction and wear of cer- 
tain steels have been observed following the implantation of moder- 
ate-energy titanium ions. The low friction has been attributed to the 
formation of an Fe-Ti-C surface alloy. As proposed by Singer, tita- 
nium ions, when implanted to high fluences, assist in the carburiza- 
tion of the surface by a process whereby carbon-containing gas 
molecules adsorb preferentially onto Ti atoms uncovered at the sur- 
face by sputtering. The molecules dissociatively chemisorb to form 
surface carbide species, with subsequent diffusion of the carbon 
below the surface. In steels, the Fe-Ti-C layer has been shown to 
be amorphous. Secondary ion mass spectrometry analysis of metals 
implanted in a vacuum chamber backfilled with isotopically labeled 
13CO gas has shown that carbon is incorporated into the implanted 
layer from gas molecules. In order to determine the surface reac- 
tions that occur during implantation and the effects of various par- 
tial pressures of different gases on the formation of the modified 
surface layer, in situ Auger electron spectroscopic (AES) analysis 
of the surface of high-purity iron samples was performed in an 
ultra-high-vacuum chamber simultaneous with Ti* implantation. 
The results of these studies are discussed. 


40973 (SAND—85-2465, PP 146-154) Amorphous alloys 
of ion-implanted Fe-Ti-C. Follstaedt, D. M.; eee J.A. 
(Sandia National Labs., Albuquerque, NM). Jan 1986. 
NTIS, PC A10/MF AOl. File Number DE86006159. 
(CONF-8504116—). Contract AC04-76DP00789. 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985 - 

The implantation of Ti and C into Fe has previously been 
shown to produce a ternary amorphous phase which requires both 
Ti and C for its stabilization when the concentrations of either ele- 
ment are S 20 at.%. More recently, depth profiling of Ti and C in 
Fe has been combined with ion channeling and TEM to deduce 
concentration boundaries of the amorphous phase. The boundaries, 
in terms of nucleation and stability of phases in the ternary Fe-Ti-C 
phase diagram, are discussed. Such examination is warranted by 
both the need for a fundamental understanding of which phases 
form in ion implanted alloys, as well as the practical application of 
Ti + C implantation to reduce friction and wear of steels. All re- 
sults discussed were obtained with room temperature implantation. 


40974 (SAND—85-2465, pp 154-161) MeV ion beam 
mixing in Ni-based ere Bhattacharya, R.S.; Rai, A.K. 
(Universal Energy Systems, Inc., Dayton, OH). Jan 1986. 
NTIS, PC A10/MF AOl. File Number DE86006159. 
(CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr ee 

In order to fabricate thick amorphous layers by high energy 
ion beam mixing, the approach of depositing alternating thin layers 
of suitable elements rather than depositing two thick layers was 
taken. Usually, thick layers will require a larger fluence than thin 
alternate layers in order to become uniformly mixed. The thick- 
nesses of thin layers in alternate layer structure will have to be ad- 
justed in such a way that the desired composition is reached at a 
reasonable fluence of ions. It is important, therefore, to study the 
mixing rates of the elements concerned as a function of fluence for 
the desired ions and energies and compare these with currently 
available theoretical models. If reasonable agreement with a theo- 
retical model is found then the alternate layer structures can be de- 
signed on that basis for efficient ion beam mixing and amorphiza- 
tion for engineering applications. A study of ion beam mixing of Ni 
based binary systems at room temperature was undertaken. The 
first results on mixing efficiencies of NiMo and NiTi systems under 
1 MeV Au* bombardment are presented. 


40975 (SAND—85-2465, pp 162-170) Corrosion behavior 
induced amorphous 


of irradiation- surfaces in a NiTi alloy. 

Brimhall, J.L.; W R. (Pacific Northwest Lab., Richland, 

WA). Jan 1986. S, PC A1l0/MF AOl1. File Number 
DE86006159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 

dena, “ USA (19 Apr 1985). 

In many intermetallic compounds, amorphous surface struc- 

tures can be created by low dose ion bombardment. This phenome- 

non provides a unique opportunity to evaluate the role of amor- 

phous structure in altering corrosion behavior. In this case, the 
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amorphous structure is compared to a single-phase crystalline alloy 
of the same overall composition. A variety of microstructures in 
NiTi ranging from amorphous to crystalline using a combination of 
sputter deposition, irradiation and thermal treatments were studied. 
For the irradiation treatment, the alloy was bombarded with either 
2.5 or 5 MeV Ni ions to doses ranging from 2 x 10** to 2 x 10% 
ions/cm? at ambient temperature. Transmission electron mi 

ic analysis showed amorphous structures as a result of ion bom- 
bardment or sputter deposition. A fine-grained structure resulted 
from annealing of the amorphous structure. Corrosion behavior was 
measured by potentio/dynamic polarization and potential/time 
characteristics with 3 mm diameter specimen disks in 1 N de-aer- 
ated HCI solution. 


40976 (SAND—85-2465, pp 171-176) Self-annealing im- 
plantation of P through Ti films on Si. Finetti, M.; Lulli, G.; 
Merli, P.G.; Nipoti, R. (CNR-LAMEL, Bologna, Italy). Jan 
1986. NTIS, PC A10/MF AO01. File Number DE86006159. 
(CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

It is well known that self-annealing implantation with dopant 
ions allows the implant doping and annealing of a sample in a single 
operation, avoiding the need for further thermal treatments. In par- 
ticular, self-annealing implantation with phosphorus ions has been 
successfully applied to prepare n*/p silicon junctions of good qual- 
ity. The purpose of this work was to investigate p* self-annealing 
implantation through evaporated titanium films as a rapid annealing 
process suitable to simultaneously form the silicide layer and the 
junction underneath avoiding the use of extremely high p* doses 
and post-implantation thermal treatments. Titanium films of differ- 
ent thicknesses (between 44 and 100 nm) were deposited by elec- 
tron beam evaporation on silicon substrates. The implants were per- 
formed with a Lintott Series III implanter using an experimental 
set-up that allows rapid isothermal treatments of the specimen. The 
phosphorus implants were carried out at different values of ion 
energy, namely 100, 80 and 60 KeV with corresponding projected 
ranges of the order of 80, 66 and 50 nm, respectively. Transmission 
electron microscopy, optical microscopy and Rutherford backscat- 
tering analyses have been performed in order to get structural in- 
formation. Electrical measurements were also carried out on both 
silicide and doped silicon layers. 


40977 (SAND—85-2465, pp 177-183) Characterization 
of doped Si-TiSi bi-layers formed by ion beam mixing and 
rapid thermal annealing. Maex, K.; De Keersmaecker, R.F. 
(Katholieke Universiteit Leuven, Belgi ium). Jan 1986. NTIS, 
PC A10/MF AOl. File Number DE86006159. (CONF- 
8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, = USA (19 Apr 1985). 

Transition metal silicides are of great interest in MOS VLSI 
technology as contact material for shallow junctions. At the same 
time, rapid thermal annealing has recently become of interest in sili- 
con processing as a technique to active ion implanted dopants, 
remove defects and regrow amorphized silicon with minimal redis- 
tribution of dopant atoms. Implantation after Ti deposition received 
special attention, since it was expected that this would result in a 
smooth silicide surface and silicide/silicon interface. The out-diffu- 
sion of implanted species during TiSie formation as reported for 
conventional annealing treatments can be limited using rapid ther- 
mal processing to levels attractive for applications in devices. Sheet 
resistance and stoichiometry of the Ti/sub x/Si/sub y/ films were 
studied for reaction temperatures between 600°C and 1150°C for 
10 s. In this way TiSie films were obtained with a resistivity of 15 p 
lcm. 


40978 (SAND—85-2465, pp 184-192) Ion beam enhanced 
deposition o of refractory coatings. Kant, R.A.; Sartwell, B.D. 
(Naval Research Lab., Washington, DC). Jan 1986. NTIS, 
PC A10/MF AOl1. File Number DE86006159. (CONF- 
8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

Ion bombardment during vapor deposition of thin films and 
coatings (designated ion-beam enhanced deposition (IBED)) was 
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studied in order to understand the source of the resultant changes 
in film properties induced by energetic ions. Among the observed 
changes were: (1) increased film adhesion, (2) reduced internal 
stress, (3) increased nucleation density, and (4) lower substrate tem- 
perature required to promote compound formation. An additional 
motivation for this work was that by combining ion implantation 
with thin film deposition techniques, thicker and more uniform 
layers can be produced with the same structure and properties as 
those obtained by direct implantation thereby precluding the use of 
multiple and/or very high beam energies. These IBED films should 
provide for increased surface protection over direct implanted or 
ion mixed surface layers. 


(SAND—85-2465, pp 193-203) Ion beam deposi- 
tion of thin films: influence on surface and volume micros- 
tructure. Al-Jumaily, G.A.; McNally, J.J.; McNeil, J.R. 
(Univ. of New Mexico, Albuquerque). Jan 1986. NTIS, PC 
Al10/MF AOl. File Number DE86006159. (CONF- 
8504116—). 

From Workshop on ion mixing and surface alloying Ii; Pasa- 
dena, = USA (19 Apr 1985). 

The effects of ion bombardment during film deposition on 
surface and volume microstructure were studied. Both metal and 
dielectric films were investigated. Scattered light and optical con- 
stants were examined for evaporated, sputtered and ion assisted 
films. 


40980 (SAND—85-2465, pp 204-212) Ion beam induced 
de-mixing in the Ni-Pb system. Sood, D.K.; Battaglin, G.; 
Carnera, A.; Mea, G.D.; Kulkarni, V.N.; Russo, S.L.; Maz- 
zoldi, P. (Royal Melbourne Institute of Technology, Austra- 
lia). Jan 1986. NTIS, PC A10/MF AOl. File Number 
DE86006159. (CONF-8504116—). 

From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA (19 Apr 1985). 

In order to investigate the role of chemical driving forces in 
ion beam mixing processes, the Ni-Pb system was chosen for study. 
The equilibrium phase diagram shows that this system has large 
miscibility gaps in both solid and liquid phase and there are no in- 
termetallic compounds. Previous ion implantation studies have re- 
ported that high dose implantation of Pb* in Ni does not produce 
an amorphous phase, unlike many other metal ion implants in Ni. 
Moreover, Pb precipitates are readily formed on mild thermal an- 
nealing after implantation or during a hot implant. It is therefore 
interesting to see if ion beam mixing can occur in this system exhib- 
iting such an extreme lack of miscibility. The substrates were either 
a 1” diam. Ni <100> single crystal electropolished to mirror finish 
or 2” diam Si wafers with 2000A thick layer of SiO. grown on 
them. Pb, Ni or C were then sequentially (without break vacuum) 
deposited at room temperature using an e-beam evaporation system 
operating at an oil free ambient vacuum 1077 Torr. Results of the 
studies are presented. 


40981 (SAND—85-8239) Effects of inertia weld param- 
eters and contamination on weld flash shape and on joint 
strength: an improved study. Mote, M.W. (Sandia National 
Labs., Livermore, CA (USA)). Jun 1986. Contract AC04- 
76DP00789. 4ip. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number D 6013074. 

Inertia welds of four dissimilar metal pairs in three configu- 
rations were made with extensive variations in energy and force to 
discover limits for the weld process and assure that process moni- 
toring of welds provides quality assessment. In a related study of 
the effect of surface contamination, using one set of welding param- 
eters, we showed that in two cases wherein only one of the metals 
in the pair deforms, contamination can preclude welding without 


altering weld configuration or upset. However, contamination had 
no effect on all-steel welds. 


(SAND—86-1356C) Characterization of the atomic 
eniasion tn inconel 718 alloy metal vapor ares, Wiliamson, 
R.L.; Peebles, H.C.; Weed 
Zanner, F.J. (Sandia National a 
(USA)). 1986. Contract AC04-76DP00789. ms dip. (CONF: 
8606148—1). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86012178. 
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From Vacuum metallurgy conference on specialty melting 
and processing; Pittsburgh, PA, USA (9 Jun 1986). 

Visible and uv emission spectroscopy was used to identify 
and study various atomic species in the plasma of a vacuum arc fur- 
nace during a remelt of Inconel 718. The studies were carried out 
at a base pressure of 10 mtorr, and with the furnace backfilled with 
CO to a total pressure of 100 mtorr. Various emitting species were 
identified, and the internal energy distributions of a number of these 
species were mapped out using Boltzmann plots. Internal tempera- 
tures of 6000 to 7000°K were measured for the neutral atomic spe- 
cies in the low pressure arc, while a value of 11,600°K was ob- 
tained for the ion temperature. In addition, the density of the 
highly volatile element Mn in the interelectrode region was found 
to be greatly enhanced. compared to its relative abundance in the 
bulk alloy, indicating the importance of vaporization in determining 
the atomic composition of the arc plasma. Increasing the furnace 
pressure resulted in an increase in the temperature of the neutral 
species of 1500 to 4000°K, and an apparent suppression of the Mn 
vaporization rate. 


(SAND— 86-8204, pp 7-22) Forging simulation at 
Rocky Flats. Perkins, C.; Mataya, M. (Rockwell Internation- 
oS Corp.). Mar 1986. NTIS, PC A09/MF AO1. File Number 


In Interagency metal forming working group: minutes of the 
first meeting. 

Work on the computerized simulation of forging operations 
at Rocky Flats Plant is outlined. The following topics are dis- 
cussed. Comparisons, current and future work, material data, and 
equipment needs. 


40984 (SAND—86-8204, pp 23-36) Desired 

of CAD/CAM at the Y-12 plant. Thrasher, T.H. 
Marietta Energy Systems, Oak Ridge, TN). Mar 1986. 
NTIS, PC ‘A09/MF A01. File Number 1DE86009606. 

In Interagency metal forming working group: minutes of the 
first . 


meeting. 

The use of computer-aided design (CAD) and computer- 
aided manufacturing (CAM) at the Y-12 Plant is outlined. The fol- 
lowing topics are discussed: current method of manufacturing at Y- 
12, potential CAD/CAM method, modules of the CAD/CAM 
method, and proposal for IMFWG organization. 


40985 (SAND—86-8204, 43-46) Desired application 
of ae at Precision Forge. Knutson, J. (Precision 
Forge Co., Oxnard, CA). Mar 19 1986. NTIS, PC A09/MF 
AOI. File Number DE86009606. 


In Interagency metal forming working group: minutes of the 


Precision Forge has manufactured forgings for the DOE for 
26 years as a private enterprise. Quality products and customer 
service continue to be the most important manufacturing aspects. It 
is hoped to better serve the design agency needs by earlier involve- 
ment in forging related program matters. This involvement will 
assist in quality assurance tasks as the products move into produc- 
tion. The facility offers the resource for high energy rate forging 
research and development. The program hopes to work with the 
different design and production agency team members when their 
development needs become apparent, and offer enhanced product 
ee reliability, and uniformity as a result of this coordinated 

‘ort. ee 


first 


40986 (SAND—86-8204, 
using MARC, Courtney, T. 
AO1. File Number D 


In Interagency metal forming working group: minutes of the 


47-58) Forming simulation 
1986. NTIS, PC A09/MF 
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40987 (SAND—86-8204, pp 59-84) Material models for 
analysis of metal forming. Lowe, T.C. (Sandia National 
Labs., Livermore, CA). Mar 1986. NTIS, PC A09/MF A0O1. 
File Number DE86009606. 

In Interagency metal forming working group: minutes of the 


The Sbility to simulate metal forming processes is presently 
limited by the state of the models used to represent the deformation 
behaviors of metals or alloys. Finite element analyses of metal 
forming typically employ simple approximations of material behav- 
ior which are built upon numerous assumptions. For example, ho- 
mogeneity, isotropy, rate independence, and metallurgical stability 
are implicitly assumed in many models. In many applications, these 
assumptions are appropriate and simple material models which rely 
upon these can be used successfully. However, in sheet forming or 
high temperature forming of metallurgically complex alloys, more 
sophisticated models are necessary. In recent years, unified creep- 
plasticity models have been proposed which address special prob- 
lems in modeling deformation and reduce the need for simplifying 
assumptions. These models account for the history dependence of 
deformation and can, in some cases, represent metallurgical evolu- 
tion during deformation. Even more advanced are crystal plasticity 
models; these physically-based models can represent nonelastic de- 
formation by slip on individual slip systems in individual grains of a 
polycrystalline metal. Such models are too complex to be coupled 
with finite element analysis, but can be used to calibrate less phys- 
ically-based models. These models are discussed. 


40988 (SAND—86-8204, pp 85-108) Nonlinear friction 
algorithm. Guerra, F.M. (Los Alamos National Lab., NM). 
Mar 1986. NTIS, PC A09/MF AOl. File Number 
DE86009606. 

In Interagency metal forming working group: minutes of the 


first meeting. 

A friction algorithm is discussed in outline form. This model 
is needed because current models fail to satisfactorily characterize 
friction. It was found that friction behavior is consistent with exper- 
imental models, that complete formulation is no longer a modified 
Newton algorithm, and the numerical results are encouraging. 


40989 (SAND—86-8204, pp 109-118) Alternatives in 
FEM analysis. Mason, W.E. (Sandia National Labs., Liver- 
more, CA). Mar 1986. NTIS, PC A09/MF AOl. File 
Number DE86009606. 

In Interagency metal forming working group: minutes of the 
first meeting. 

Alternatives in finite element analysis are outlined under the 
following topics: finite element analysis process, sources for codes, 
implicit codes, explicit codes, implicit versus explicit codes, and 
analysis codes with VAX versions. 


40990 (SAND—86-8204, pp 119-130) Predictions of 
fabrication 


metal flow during using NIKE 2D. Flower, E. 
(Lawrence Livermore National Lab., CA). Mar 1986. 
NTIS, PC A09/MF A0O1. File Number DE86009606. 

In Interagency metal forming working group: minutes of the 


first 
meen, a vectorized, implicit finite element code, was 


post-processor, ORION. The closed-die forging was a 21-6-9 stain- 
less steel, Los Alamos design, high energy-rate forged at Precision 
Forge Company, Oxnard, California. The finished part requires six 
forging operations and several intermediate machining operations. 
The starting stock is 1 3/4 inch thick, 4 inch by 4 inch plate stock, 
with an initial punch or preform operation. Subsequent steps re- 


eS ee ee The com- 
on the finish die preform, after a machining 
performed which removed metal from the waist 
fifth stage forging. The fifth stage preform, the finish 
i are shown. A deformation step 
tool traversing the workpiece is presented. The 
computer simulation was shown in movie form. 
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40991 (SAND—86-8204, 131-136) Analytical/experi- 
mental correlation. Lipkin, J. dia National Labs., Liver- 
more, CA). Mar 1986. NTIS, PC A09/MF AOl1. File 
Number DE86009606. 

In Interagency metal forming working group: minutes of the 
first meeting. 

A comprehensive analytical/experimental program is cur- 
rently underway at SNLL. There are two principal program goals: 
(1) using 304L SS, complete a suite of uniaxial stress laboratory ex- 
periments to acquire material property data appropriate for evaluat- 
ing the parameters needed to use Doug Bammann’s large deforma- 
tion, coupled thermal/viscoplastic material model to describe the 
behavior of this material, and (2) carry out well-instrumented labo- 
ratory tests that can be simulated using this modei in an appropriate 
FE code (e.g., NIKE or DYNA). A critical comparison between 
the results of such simulations and the measured material response 
in this second group of experiments provides an assessment of the 
validity of the code calculations. The information presented on vu- 
graphs summarizes the laboratory tests that are being done in this 
program. It should be noted that some of the test conditions are 
very near the limits of what can be achieved in high-resolution data 
acquisition under high strain rate and high temperature conditions. 
It is anticipated that the laboratory tests associated with evaluating 
the model parameters will be completed by the end of 1984; the re- 
mainder of the tests, along with the numerical simulations, should 
be essentially completed by late 1985. 


40992 (SAND—86-8204, pp 137-142) Inhomogeneities in 
forgings. Mataya, M.C. (Rockwell International Corp.). Mar 
1986. NTIS, PC A09/MF AO1. File Number DE8 b 

In Interagency metal forming working group: minutes of the 


Forgings are by their nature inhomogeneous and anisotropic. 
Designs for forgings and their processing schemes have taken ad- 
vantage of these qualities for many years, either empirically or by 
science-based methodology, used more recently for hot engine 
components. The selection of a particular forging design or forging 
process is generally made on the basis of the achievable properties 
at various locations in the forging. A common problem encoun- 
tered in high strength forgings, particularly forgings produced by 
high rate processes, is the development of shear bands. Shear bands 
are generally recognized as macroscopic defects which result from 
extreme localization of metal flow. Normally, metal-flow lines 
curve gently and follow the contours of a part. Shear bands are re- 
gions where localized flow has occurred at the expense of uniform 
flow throughout the workpiece. Often, these areas recrystallize pre- 
maturely because of the extra deformation. While shear bands are 
the most severe manifestation, nonuniform flow also occurs in more 
moderate degrees resulting in kinked flow lines as well as grain size 
variations in a forging cross section. The propensity for localized 
flow exhibited by any one material is a function of a number of pa- 
rameters including temperature, strain, strain rate, and microstruc- 
ture. Methods have been developed for quantifying the tendency 
for localized flow both empirically and analytically. When properly 
applied, these methods can be used to predict, and thus avoid, 
problems associated with flow localization. 


first 


40993 (SAND—86-8204, pp 143-162) Multiaxial materi- 
al modeling. Stout, M. (Los Alamos National Lab., NM). 
Mar 1986. NTIS, PC A0O9/MF AOl. File Number 
DE86009606. 

In Interagency metal forming working group: minutes of the 
first meeting. 

eee 
areas, the computational codes themselves, and the materials data 
and constitutive relations which go into these codes. This work 
deals with the area of materials data input and constitutive rela- 
tions. Most forming operations produce multiaxial stress and strain 
states, while materials data is largely obtained from uniaxial tension 
experiments. In the computer codes themselves von Mises yield 
function is generally used to apply the uniaxial data to the multiax- 
ial situation. Data from torsion, compression and wire-drawing + 
tension experiments on OFE copper and 70:30 Brass shows that the 
von Mises yield function can be in error by as much as 20%. An 
alternative to the von Mises criterion is a crystallographic approach 
based on Taylor type calculations. This criterion is superior to the 
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von Mises in comparing uniaxial tension and torsion data, however, 


rection of plastic strain rate, they are as yet too cumbersome to use 
directly in a computer code. 


(SAND—86-8204, pp ee Multiaxial defor- 

and elevated tem- 

Bourcier, R.J.; Jones, W.B. (Sandia National 

Labs., Albuquerq ue, NM). Mar 1986. NTIS, PC A09/MF 
AO1. File Number DE86009606. 


In Interagency metal forming working group: minutes of the 
first meeting. 

The mechanical behavior of metals and alloys are most often 
determined from a simple uniaxial tensile test. However, the stress/ 
strain states found in actual engineering applications are seldom this 
simple. Most often the stress state is multiaxial in nature, while the 
added complexity of non-proportional loading is quite common. 
Constitutive models determined from the tensile test are, in general, 
inadequate for prediction of material response under such complex 
loadings. It is thus important to develop the capability to perform 
tests which better ee the deformation history of interest. 
Toward this goal, work has been performed to refine and expand 
the capabilities. of the tension/internal pressure tube testing ma- 
chine. The software available now allows monotonic and cyclic 

ing along desired proportional and non-proportional loading 
paths to — approximately 5%. — is performed under 


(SAND—86-8204, pp 181-190) Sandia formability 
Salzbrenner, 


40995 
testing R. (Sandia National Lab., Albu- 


facility. 
——- * ue, NM). Mar 1986. NTIS, PC A09/MF AOl. File 
Number DE86009606. 


In Interagency metal forming working group: minutes of the 
first meeting. 

SNLA has the capability of determining the forming limit 
behavior of materials by stretching sheet over a four inch hemi- 


. provide direct engineering support for design and development 
orts. 


40996 (UCLA-ENG—8626, pp 18, Paper 1) Cumtier 
fracture grain 


ae < 

irradiated structural alloys. Al-Haijji, J.N.; Soden. 
NM. (Kuwait Univ., Kuwan). 1986. NTIS, PC A04/MF 
AOl. File Number DE86012968. (PPG—966; CONF- 
860421—). 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

The present model describes high-temperature helium em- 
brittlement as a sequence of four inter-linked steps. First helium 
clustering in the matrix is described by the conventional rate 
theory. This is then coupled to rate equations for the transport of 
single helium atoms to grain boundaries in the second phase. The 
third step addresses the influence of helium and stress on the nucle- 
ation of cavities at GBs, with particular emphasis on the role that 
precipitates and triple-point junctions play in the nucleation proc- 
ess. The last phase of this work is concerned with various growth 
modes of grain boundary cavities which lead to fracture by the 
inter-linkage of equally spaced GB cavities. The model proposes a 
new explanation of the creep rupture behavior of martensitic steels 
as Opposed to austenitic steels. Vacancy source limitation at GBs 
resulting from dislocation interactions is identified as the primary 
reason for the retarded growth of GB cavities in martensitics. 
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40997 (Y/DU—489) Solubility of H, D, and T in palladi- 
um-silver alloys at low concentrations. Laesser, R.; Powell, 
G.L. (Oak Ridge Y-12 Plant, TN (USA); Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Fest- 
k orschung). 14 Apr 1986. Contract AC0S5- 
840821400. 16p. (CONF-8605114—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012842. 

From Properties and applications of metal hydrides; Mau- 
buisson, France (25 May 1986) 

The first solubility measurements of tritium (T) in Pd/sub 1- 
Z/Ag/sub Z/ (Z = 0.10, 0.20, 0.30) alloys are reported in the tem- 
perature range of 250 to 733°K, the pressure range below 1 atmos- 
phere, and the concentration range of 0.001 to 0.05 hydrogen-to- 
metal atom ratio. In addition, the pressure-concentration-tempera- 
ture relationships of the stable hydrogen isotopes H and D were de- 
termined using the same or similar samples under similar experi- 
mental conditions over the temperature range of 250 to 1300°K. 
Analytical expressions are given for the equilibrium constants and 
activity parameters so that the Gibbs free energies, enthalpies, and 
entropies of solution of H, D, and T in these Pd-Ag alloys can be 
calculated. Using the assumption that there is only one kind of hy- 
drogen site and that the only interaction between the alloy and hy- 
drogen varies uniformly with alloy content, the ground state ener- 
gies of hydrogen isotopes dissolved in these alloys are determined. 


40998 (Y/DV—-390) W84 magnetron ion plating screen- 
ing experiments. Egert, C.M.; Gooch, J.G.; Corbett, W.D. 
Jr.; Bayne, C.K. (Oak Ridge Y-12 Plant, TN (USA)). 20 Jun 
1985. Contract AC05-840S821400. 45p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86012723. 

Results of a set of screening experiments at the Oak Ridge 
Y-12 Plant designed to determine which process parameters are 
most important for magnetron ion plating of the W84 Collar assem- 
bly and to compare the effectiveness of filament and magnetron ion 
plating, are presented. These experiments measured the coating uni- 
formity, temperature during deposition, adherence, corrosion resist- 
ance, and coating structure in order to evaluate coating quality. 
Coating thickness and time the bias voltage is applied were found 
to be most important in providing corrosion protection of the sub- 
strate. Comparison of the corrosion protection provided by filament 
and magnetron ion plating showed that roughly the same protec- 
tion was provided by magnetron coatings which were four times 
thinner than filament ion-plated coatings. Overall comparison of 
quality and cost considerations show that, by using magnetrons in 
place of filaments, improved coating quality is possible at a signifi- 
cantly lower cost. 


40999 Electronic and structural properties of Lu under 
pressure: Relation to structural phases of the rare-earth 
metals. (Department of Physics and Astronomy, Northwest- 
ern University, Evanston, Illinois 60201). Physical Review 
oa B: Condensed Matter; 34: No. 2, 654-658(15 Jul 
986). 


Ground-state electronic and structural properties of Lu 
under pressure are investigated with use of the self-consistent all- 
electron total-energy linear muffin-tin orbital band-structure method 
within a local-density-functional approximation. Pressure-induced 
structural transitions are found to occur in the following sequence: 
hcp—(Sm-type)—dhcp—fcc, which is the same as that observed in 
the crystal structures of the trivalent rare-earth metals with de- 
creasing atomic number. This structural transition is correlated with 
the increase in the number of d-italic electrons under pressure. 


41000 Relativistic spin-polarized electronic structure of 
Ce and Pu, (Institut fuer Technische Elektrochemie, Tech- 
nische Universitat Wien, Getreidemarkt 9, 1-1060 Wien, 
Austria and Center of Materials Science, Los Alamos Na- 
tional Laboratory, University of California, Los Alamos, 
New Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 34: No. 2, 713-722(15 Jul 1986). 

The first fully relativistic calculations that also include spin- 
polarization are presented for the single-site t-italic matrix for Ce 
and Pu. The pattern of resonant energies for Ce are compared to 
recent atomic eigenvalue results for the Ce/sup 3+/ ion. The Ce 
band states are also determined along the <100> and <111> di- 
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rections in the Brillouin zone by solving the Dirac equation with an 
internal magnetic field constructed from scalar relativistic linear 
muffin-tin orbital (LMTO) spin-polarized calculations. In the rela- 
tivistic case the coupling between spin-orbit and spin-polarization 
interactions destroys rotational symmetry, unlike in the nonrelativis- 
tic spin-polarized formalism, and hence leads to completely nonde- 
generate f-italic and d-italic states in these systems (similar to the 
Zeeman effect). To see this we also give results for an applied mag- 
netic field that only couples to the spins and hence resembles an 
effective internal spin-polarized field. 


‘on Elastic jellium sphere in a static electric field. 
ee eds ate Science Laboratories, Exxon Research 
ag gy y, Clinton Township, Annandale, 
New lve 08801). Physical Review [Section] B: Condensed 
Matter; 34: No. 2, 732-739(15 Jul 198 
The electronic and ionic response of a small metal particle in 
a static electric field is studied within the jellium model in which 
the ionic jellium background is assumed to be elastically deforma- 
ble. Results of the calculation indicate that while the polarizability 
of the particle remains remarkably constant as the jellium stiffness 
is relaxed from perfect rigidity, there are nevertheless significant 
departures from the rigid jellium model in both the ionic and/or 
electronic makeup of the polarizability and the associated charge- 
density modulations. In particular, for Na clusters of up to 92 atoms 
the ionic component is shown to account for —10—15 % of the 
total polarizability. Numerically evaluated charge-modulation pro- 
files, together with the variation of ionic polarizability with elastic 
stiffness, are presented and discussed. 


41002 Theory of angle-resolved photoemission extended 
fine structure. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, University of California, 
ory California 94720 and Department of 

and Department of Physics, University of California, Berke- 
ley, California 94720). Physical Review [Section] B: Con- 
densed Matter; 34: No. 2, PT78-791(15 Jul 1986). Contract 
AC03-76SF00098. 

We present a theory for photoelectron scattering in the 
100—1000 eV energy range designed to simulate experimental 
measurements of angle-resolved photoemission extended fine struc- 
ture (ARPEFS) from ordered surfaces. The zero-order problem of 
photoabsorption in the solid is treated first, followed by a scattering 
problem which incorporates the scattering ion cores in a perturba- 
tion series (cluster expansion). The dynamics of core-hole relaxation 
are discussed, but the dynamical effects are shown to be small. The 
Taylor-series magnetic-quantum-number expansion is used for the 
curved-wave, multiple-scattering equations. We argue that a veloci- 
ty-dependent surface barrier gives primarily an inner potential shift, 
with no clear evidence for surface electron refraction. Analytic for- 
mulas for aperture integration are derived and thermal averaging in 
a correlated Debye model is extended to multiple scattering. Rea- 
sonable values for nonstructural parameters in the theory are shown 
to give very good simulations of the experimental ARPEFS meas- 
urements from c-italic(2 x 2)S/Ni(001) in contrast to previous theo- 
retical calculations. We find, in agreement with full multiple-scat- 
tering calculations, that forward focusing is a fundamental feature 
of ARPEFS and that curved-wave corrections are essential for 
quantitative results. Since the sca 


plus a small potential phase shift, but the amplitude and constant 
phase of the oscillations cannot be predicted by theories based upon 
single-scattering or plane-wave approximations. 


41003 Kinetics of hydrogen absorption by Pd(110). 
(Sandia National Labo ies, P.O. Box 5800, Albuquerque, 
New Mexico 87185). Physical Review [Section] B: 
Matter; 34: No. 2, 817-822(15 Jul 1986). Contract AC04- 
76DP00789. 

A coupled high-pressure—ultrahigh-vacuum technique is em- 
ployed to make the first kinetic measurements of high-pressure hy- 


found to be rate limited by diffusion of atomic 
rather than by dissociative chemisorption of He 
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previously reported. Our findings strongly suggest that previous 
high-pressure measurements of hydrogen —— by palladium 
may be suspect due to uncharacterized surface contamination. The 
bulk diffusivity of hydrogen in palladium determined in this study 
has an activation barrier of 5.39 +- 0.30 kcal/mol with a preexpon- 
ential factor of (2.83 +- 0.05) x 10/sup -3/ cm?/s. 


41004 


(Departmen 
Engineering, Northwestern University, Evanston, Illi 
60201). Physical Review [Section] B: Condensed Matter; 34: 
No. 2, 823 836(15 Jul 1986). 

A new method for determining the total number of disloca- 
tions per unit area, as well as the fraction of screw and edge com- 
ponents, is presented. Single-crystal specimens which have been (a) 
bent over a mandrel, (b) cold rolled at room temperature, and (c) 
deformed in tension at 200 K have been studied. Etch pits were 
studied in connection with this work and were found to be primari- 
ly of the <111> type. The density of emergent dislocations as de- 
termined by the etch pits was found to be smaller than the number 
determined by the positron-annihilation technique. 


41005 Binding-potential modeling of the structural insta- 
bility in PrAg/sub 1-//sub x-italic/Cu/sub x-italic/. (Depart- 
ment of Physics, University of Illinois at Chicago, Chicago, 
Illinois 60680). Physical Review [Section] B: Condensed 
Matter; 34: No. 1, 240-249(1 Jul 1986). 

The strong negative quadrupolar coupling in the isoelec- 
tronic pseudobinary PrAg/sub 1-//sub x-italic/Cu/sub x-italic/ 
compounds has been ascribed to a lattice instability of the cubic 
(CsCl) phase, which grows with i x-italic and culminates 
in a transformation to an orthorhombic (FeB) phase at x-italic = 
0.5. To probe the basis of this instability, the chemical binding of 
these compounds is modeled with Lennard-Jones—like potentials 
for the A-italic-B-italic, A-italic-A-italic, and B-italic-B-italic pair 
interactions (A-italic = Pr,-B-italic = Ag or Cu). The numerical 
coefficients of the potentials are determined by minimizing the total 
binding energy with respect to the seven structural parameters of 
the orthorhombic phase. The B-italicB-italic potential is found to be 
negligibly weak, and the calculated A-italicB-italic and A-italicA- 
italic potentials, when applied to the cubic phase, reveal that the 
strong short-range A-italic: B-italic and A-italic: A-italic bonds are 
stretched and respectively. This structural frustration 
grows as x-italic exceeds 0.5 and the cubic lattice parameter is al- 
lowed to decrease as Ag is further replaced by smaller Cu atoms. 
The pair-binding potentials are then used in determining the dy- 
namical matrix of the cubic phase. The calculated phonon disper- 
sion curves show that as x-italic exceeds 0.5 there is a rapid soften- 
ing of the TA; (C/sub 44/) mode, especially at the M-italic ((1/ 


the dominant internal static distortions involved in the cubic-to- 
orthorhombic transformation. 


41006 


Coexistence of 

order in ErPd.Sn. (Ames Laboratory 9 and Depart 
ment of Physics, lowa _ University, Toe Iowa oo 
Physical Review [Section] B: Condensed Matter; 34: No. 1, 
199-202(1 Jul 1986). Contract W-7405-ENG-82. 


Heat-capacity, magnetic-susceptibility, resistivity, and alloy- 
ing experiments indicate that long-range magnetic order and super- 
conductivity coexist below —1 K in a well-ordered, homogeneous 
sample of ErPd2Sn. The sample enters the superconducting state at 
T-italic/sub c-italic/ = 1.17 K followed by magnetic order at T- 
italic/sub M-italic/ = 1.00 K. Tie superconducting state is retained 
to 40 mK, the lowest temperature attained. 


a local-density studies of the a-y phase 
transition in Ce. (Department of Physics and Astronomy, 
Northwestern University, Evanston, Illinois 60201). Physical 
Review [Section] B: Condensed Matter; 34: No. 1, 369-378(1 
Jul 1986). 

The ground-state properties of Ce metal are investigated 
using total-energy full-potential linearized augmented plane wave 
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and linearized muffin-tin orbital band-structure methods within the 
local spin-density functional approximation. The energetics in- 
volved in the a-y phase transition are determined and discussed. 
For both paramagnetic and ferromagnetic cases, the electronic 
structures, density of states, charge densities, and total energies are 
presented as a function of the lattice parameter in order to assess 
the nature of the transformation with pressure, associated with a 
Mott-type transition in the 4f-italic electrons. Stoner factor and 
electron-phonon coupling parameters are evaluated in order to dis- 
cuss the magnetic and superconducting properties of Ce metal 
under pressure. 


41008 Alloy-stabilized semiconducting and magnetic zinc- 
blende phase of MntTe. eae lene Energy Research Institute, 
Golden, Colorado 80401). Physical Review Letters; 56: No. 
22, 2391-2394(2 Jun 1986). Guana AC02-77CH00178. 

While MnTe has the stable NiAs structure with a direct 
band gap of 1.30 eV and a Mn-Te bond length of 2.92 A-circle, ex- 
trapolation of the data for the zinc-blende alloy Cd/sub 1-//sub x- 
italic/Mn/sub x-italic/Te to x-italic = 1 suggests an alloy-stabilized 
MnTe phase with very different properties: a band gap of —3 eV 
and a Mn-Te bond length of 2.73 A-circle. We model the structur- 
al, magnetic, and electronic properties of such a hitherto unknown 
zinc-blende-like MnTe phase through spin-polarized total-energy 
calculations, and report its unusual properties in both ferromagnetic 
and antiferromagnetic spin ordering. 


41009 Induction voidmeter. Anderson, T.T.; Roop, C.J.; 
Schmidt, K.J.; Brewer, J. (to t. of Energy, Washington, 
DC). US Patent 4,590,431. 20 May 1986. Filed date 21 Dec 
1983. vp. 

An apparatus is described for detecting voids in a conduc- 
tive fluid comprising: a four arm bridge circuit having two adjusta- 
ble circuit elements connected as opposing arms of the bridge cir- 
cuit, an input branch, and an output branch; two induction coils, 
bifilarly wound together, connected as the remaining two opposing 
arms of the bridge circuit, and positioned such that the conductive 
fluid passes through the coils; means for applying an AC excitation 
signal to the input branch; and means for detecting the output 
signal generated in response to the excitation signal across the 
output branch. 


41010 Nitriding of super alloys for enhancing physical 

properties. Purohit, A. (to t. of Energy, Washington, 

fone US Patent 4,588,450. 13 May 1986. Filed date 25 Jun 
. Vp. 

1. A process is described of improving the high temperature 
physical properties of a super alloy having a thickness, containing 
at least about 67% of Cr and Ni, and having a melting temperature 
in the range of 1300°-1350°C; comprising the step of exposing the 
alloy to an atmosphere of elemental nitrogen (N vs Na) at elevated 
temperatures in excess of 750°C but less than 1150°C for a time 
sufficient to nitride at least some of the surface of the alloy and es- 
tablish barrier nitrides for shielding the available oxidizing metallic 
species of the alloy, the barrier nitrides extending to a depth in the 
order of 25-100 micrometers but substantially less than the thickness 
of the alloy. 


41011 Heavy-electron metals. Fisk, Z.; Ott, H.R.; Rice, 
T.M.; Smith, J.L. (Los Alamos National Lab., NM, USA). 
Nature (London); 320: No. 6058, 124-129(13 Mar 1986). 

A new class of metals has been found in which the electrons 
have effective masses orders of magnitude larger than the free-elec- 
tron mass. Some of these metals are superconducting at low tem- 
peratures. This superconductivity seems to be unconventional, with 
an underlying mechanism different from that in all other know su- 
perconductors. 


41012 Factors affecting surface finish when grinding tita- 
nium and a titanium alloy (Ti-6Al-4V). Turley, D.M. (De- 
fence Science and Technology Organization, Ascot Vale, 
Australia). Wear; 104: 323- "335(Aug 1985). 

Under conventional grinding conditions, redeposition (which 
degrades surface finish) occurs when grinding titanium and a titani- 
um alloy (Ti-6A1-4V). To prevent redeposition, and hence to obtain 
optimum surface finish, the following grinding conditions are re- 
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quired: a soft grade (H) silicon carbide wheel running at 10 m/s, a 
sulphur-chlorinated cutting oil grinding fluid, and a relatively high 
table speed (0.2 m/s); the wheel should be redressed prior to taking 
the finishing passes (about ten) at a wheel downfeed of 2.5 microns. 
15 references. 


=e (BLL-M—6385-(5828.4)) Investigation of tempera- 

ture dependence of growth rate of oxide films on tantalum by 
method of interference indication. Vorontsov, E.S.; Zabrovs- 
kaya, V.F.; Korneeva, A.N. Translated from Izvestiya Vys- 
shikh Uchebnykh Zavedenii, Chernaya Metallurgiya ; No. 2, 
Englen’. 7p. British Library Lending Div., Boston Spa, 
England. 


An investigation was made of the temperature dependence 
of the growth rate of interference-color red oxide films on tantalum 
in an atmosphere of air and water vapor. Use of the method of in- 
terference indication enabled differential values of the apparent ac- 
tivation energy to be obtained for different stages of development 
of the studied process. 


41014 Electrical resistivity of some compound forming 
liquid metal alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li- 
Sn, Na-Sn, Na-In, K-In). Vandermarel, C.; Vanoosten, A.B.; 
Meijer, J.A.; Vinke, G.J.B.; Vanderlugt, W. Groningen, 
Netherlands; Rijksuniversiteit Groningen (1985). 25p. 

Electrical resistivity data for the alloy systems Li-Pb, Na-Pb, 
K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, Na-In and K-In are shown in 
graphs and tables. The relative error in the resistivity (r) is roughly 
proportional to r. For resistivities up to 1000 micro-ohm cm it does 
not exceed 1%. In the Rb-Pb and Cs-Pb systems, an error of 2.5% 
must be reckoned with in the region around the resistivity maxi- 
mum. 


41015 Calculated transient two-dimensional marangoni 
flow in a pulsed-laser weld pool. Russo, A.J. New York, NY; 
American Society of Mechanical Engineers (1985). 10p. 
(CONF-851125—). Contract AC04-76DP00789. 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

Pulsed -welding produces short-lived weld pools which 
have strong radial temperature gradients at the pool surface. These 
gradients produce surface tension variations which usually reinforce 
the weak natural convective flows caused by radial temperature 
gradients. The flow in the molten pool is of interest because it can 
change the temperature distribution in and around the molten zone 
which can alter the weld shape, and because it controls the trans- 
port of surface contaminants (or alloying or doping materials in 
case of surface processing) into the substrate. A two-dimensional 
finite difference code is being developed to model the transient 
flow in a prescribed axisymmetric weld pool geometry. A flux cor- 
rected transport algorithm is used with a vorticity-streamfunction 
formulation of the problem to calculate the flow field. Flow veloci- 
ties during a typical laser pulse are presented for nickel and steel. 


41016 Heterojunction band discontinuity at the Si/ 
Ge(111) interface. Mahowald, P.H.; List, R.S.; Spicer, W.E. 
(Stanford Electronics Labs., Stanford Univ., Stanford, CA 
94305). pp 18 of Proceedings of the 12th annual users group 
meeting of the Stanford Synchrotron Radiation Laboratory. 
Stanford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 
interface formed when Si is evaporated on clean 
cleaved Ge(111) is studied using photoemission spectroscopy, 
Auger electron spectroscopy and low energy electron diffraction 
(LEED) at growth temperatures of 20°C and 300°C to investigate 
the effect of the change in morphology at the interface between 
disordered and more epitaxial growth. The interface is most likely 
abrupt at room temperature while intermixing of Ge is observed for 
the high temperature growth. From LEED and other consider- 
ations, the atomic structure at the interface is changed, but no 
measurable difference between the Si core level energy compared 
to the Ge core level energy is found for the two growth tempera- 
tures. This is interpreted as the absence of heterojunction band dis- 
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continuity change (neglecting possible strain effects on the valence 
band maximum). This indicates further the absence of a modifica- 
tion of the band lineups due to slightly ionic bonds crossing the 
interface, which is called the atomic bonding dipole. The valence 
bands were also observed directly for the 300°C growth with 130 
eV photons and the heterojunction discontinuity was 0.4+.0.1 eV. 


41017 EXAFS study of quasicrystalline Al-Mn. Boyce, 
J.B.; Mikkelsen, J.C. Jr.; Bridges, F.G. (Xerox Palo Alto 
Research Center, Palo Alto, CA 94304). pp 37 of Proceed- 
ings of the 12th annual users group meeting of the Stanford 
Synchrotron Radiation Laboratory. Stanford, CA; Stanford 
Synchrotron Radiation Laboratory (1985). (CONF- 
8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

Certain rapidly ‘quenched alloys exhibit icosahedral or quasi- 
crystalline phases. These materials show an unusual 5-fold symme- 
try axis in the TEM Bragg diffraction pattern. Such symmetry axes 
can never appear in a truly periodic crystal, and thus the term qua- 
sicrystal. It is thought that these materials consist of distorted icosa- 
hedra packed together with angular correlation lengths at least as 
large at the electron beam spot, namely, 1-10 ym. The local struc- 
ture of these materials, however, is not known. To determine the 
local atomic order, the authors studied the quasicrystalline phase of 
Al-Mn which occurs over a small range of composition around Al/ 
sub 0.86/Mn/sub 0.14/. Two compositions were investigated, 
namely, Al/sub 0.85/Mn/sub 0.15/ and Al/sub 0.88/Mn/sub 0.12/. 
The EXAFS results were compared with those on two crystalline 
structural standards, namely, AlsMn and 0.4 at.% Mn in Al. The 
first compound has an orthorhombic structure in which the Mn has 
10 Al neighbors at four different distances. Its composition is simi- 
lar to that of the quasicrystalline phase. The authors find that the 
local structure of the quasicrystalline phase is quite close to that of 
the crystalline phase. 


41018 Semi-theoretical analysis of the oxidation rates of 
a Zr-2.2 Hf alloy. Kohli, R. (California Univ., Berkeley, 
USA. Lawrence Berkeley Lab.). Transactions of the Indian 
Institute of Metals; 36: No. 3, 189-193(Jun 1983). 

An attempt has been made to provide a semi-theoretical 
basis for the high temperature parabolic oxidation rates of a Zr-2.2 
wt% Hf alloy, as observed in oxidation tests in the temperature 
range 873-1173K. Parabolic oxidation suggested that the rate con- 
stants could be described in terms of the diffusion parameters, the 
phase thicknesses, and the oxygen concentrations in each phase. 
The latter were determined from appropriate solutions of the diffu- 
sion equation. The calculated parabolic rate constants are in good 
agreement with experimentally determined values. 10 refs. 


41019 Distribution function of dislocations and condition 
of finite stress for the dislocation-free zone model of fracture. 
Chang, S.J.; Ohr, S.M. (Oak Ridge National Lab., TN). 
International Journal of Fracture; 23: R3-R6(1983). Contract 
W-7405-ENG-26. 

Recent experimental observations by electron microscopy 
have shown that a dislocation-free zone (DFZ) is located between 
the crack tip and a linear distribution of dislocations along the 
crack plane. The results are generally in support of the elastic-plas- 
tic model of fracture with an elastic core at the crack tip proposed 
by Thomson and Weertman. In order to investigate the role of the 
dislocation-free zone in the crack tip processes, the authors have 
extended the BCS theory of fracture to treat the problem of elastic- 
plastic cracks in terms of an equilibrium distribution of dislocations. 
A singular integral equation was formulated and the distribution 
function of the dislocations was obtained in terms of elliptic inte- 
grals. 9 references. 


41020 (BLL-CE-TRANS—171-(9022. - Stress relief 
Nakanishi, M. 


cracking of Cr-Mo-V steel. ; Furushawa, J. 

Translated from Sumitoma Kinzoku (Ja pan), v. 32, no. 4, 
439-452(Oct —— Sumitomo Kinzoku ; VEX1980). 23p. NTIS, 
PC A02/MF AOl 


Stress relief (SR) annealing is commonly applied during or 
after the building of heavy gauge steel plate to improve welded 
joint performance by removing residual stress from the weld, or by 
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softening the weld hardened zone. The SR treatment is prescribed 
by standard specifications for certain steels and plate thicknesses. It 
is found that: (1) the circular notched, constant load, rising temper- 
ature rupture test synthetic welding HAZ is an effective method 
for reproducing SR cracking and evaluating SR crack susceptibili- 
ty; (2) the critical stress for constant load SR crack initiation (alpha 
sub SR) obtained from constant load rising temperature rupture 
tests gives on index of SR crack susceptibility to SR cracking, 
lower in steels of larger alpha sub SR; (3) under given welding con- 
ditions, the critical value of alpha sub SR for crack initiation may 
be specified irrespective of the composition; (4) the SR crack sus- 
ceptibility of Cr-Mo-V is compared by alpha sub SR; (5) intragran- 
ular hardening due to precipitation hardening in SR has large effect 
on SR crack initiation; (6) when V is added to raise the strength of 
a Cr-Mo steel composition of large Cr content is recommended a 
steel to control SR cracking. 


3602 Ceramics, Cermets, And Refractories 
REFER ALSO TO CITATION(S) 40455, 40878, 42276 


41021 (AD—389313/8/XAB) Densification of LMH-2. 
Final report, 2 May 1966-31 July 1967. Brendel, G.J.; Mar- 
lett, E.M. (Ethyl Corp., Baton Rouge, LA (USA)). Oct 
1967. 73p. (EC—1019). NTIS, PC A04/MF AO1. 

Feasibilty was demonstrated for the hydrostatic compaction- 
fusion method of crystallizing BeHz. During the exploratory phase 
critical process variables were defined; then the process was partial- 
ly developed through scale-up and production of 10 Ibs of crystal- 
line BeH2. Two process alternatives, namely dry encapsulation and 
slurry processes, were tested successfully. Because of its wider 
range of operating conditions, the dry encapsulation process was in- 
vestigated more thoroughly. Process- studies yielded a 
good phase diagram for the region 120-250 C and 40-140 kpsi. A 
pressure of at least 40 kpsi (at 200 C) and a temperature of at least 
130 C (with pressure above 90 kpsi) appears necessary for crystalli- 
zation. Experimental evidence indicates the more thermally stable 
polymorph Phase 378-295 has a higher density (0.77-0.78) than does 
Phase 338-208 (0.73-0.74). Temperature quench rate had no effect 
on extent of crystallization or preferred polymorph. With the slurry 
process, hydrocarbon-wet BeH2 was crystallized at pressures of 70- 
140 kpsi and 205-230 C. However, concentrations of Phase 378-295 
in the product were much lower than obtained by the dry process 
under similar operating conditions. An effective technique was de- 
veloped for pre-compacting and encapsulating dry BeH2 feed prior 
to hydrostatic compaction-crystallization. It employs seamless alu- 
minum capsules and steel plug closures fitted with Viton O-rings to 
seal against leakage of hydraulic fluid into the capsules. The finely 
divided BeH2 feed is easily pre-compacted within the capsule by 
means of a piston-mold unit operated at the moderate pressure of 
7000 psi. 


(AD-A—165882/2/XAB) Experimental study 
ceramic-coated tip seals for turbojet engines. Technical memo. 
Biesiadny, T.J.; Klann, G.A.; Lassow, E.S.; McHenry, M.; 
McDonald, G. (National Aeronautics and ‘Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). 
1985. 21p. NTIS, PC A02/MF AO1. 

Ceramic turbine-tip shrouds were experimentally evaluated 
in the operating environment of a small turboshaft engine under 
steady and transient conditions. Ceramic gas-path seals were fabri- 
cated and successfully operated over 1000 cycles from flight idle to 
maximum power in a small turboshaft engine. The seals were fabri- 
cated by plasma spraying zirconia over a NiCoCrAIX bond coat on 
the Haynes 25 substrate. Coolant-side substrate temperatures and 
related engine parameters were recorded. Post-test inspection re- 
vealed mud-flat surface cracking with penetration to the ceramic - 
bond-coat interface. 


41023 (AD-A—166183/4/XAB) Superconducting elec- 
tronic-film structures. Semiannual report, 1 January-30 June 
1985. Braginski, A.I.; Gavaler, J.R. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and — 


Center). 5 Aug 1985. 20p. NTIS, PC A02/MF A 





Data from Nb/Sn and Nb/AI diffusion-couple experiments 
provided supporting evidence for a proposed hypothesis that super- 
conducting A15 compounds are formed via an oxygen-catalyzed re- 
action. Both epitaxy, and the addition of an impurity (carbon) were 
successful in increasing the critical temperatures of NbN deposited 
at low temperature. Critical temperatures of over 16K were ob- 
tained in epitaxially grown NbN films sputtered on substrates held 
at less than 100 C. RHEED and x-ray rocking curve data show 
that the new UHV deposition and analytical facility has the capa- 
bility for epitaxially growing high-quality single crystals of the 
technologically important A15 and B1 superconductors. Low-leak- 
age all-NbN tunnel junctions have been developed with ion-beam 
oxidized Al and Mg barriers, or rf-sputtered MgO barriers. The 
first Nb-Sn based junctions with refractory counterelectrodes were 


fabricated. XPS, RHEED, and tunneling have been used to charac- ; 


terize: 1) the structure of epitaxial films, 2) the role of ion-beam oxi- 
dation in the preparation of tunnel barriers that can be used with 
refractory counterelectrodes, and 3) anisotropic surface oxide 
growth on single-crystal films. Nb single-crystal films were pre- 
pared which have three times lower rf surface losses compared to 
polycrystalline Nb. 


(AD-A—166402/8/XAB) Effect of oxidation on 
the densification of sinterable RBSN (reaction-bonded silicon 
nitride), Final report. Gazza, G.E. (Army Materials Re- 
search Agency, Watertown, MA (USA). Materials Technol- 
ogy Lab.). Jan 1986. 16p. NTIS, PC A02/MF AOI, 

In this study, reaction-bonded silicon nitride bars fabricated 
from injection-molded silicon mixed with 6%Y203 and 1%Fe203 
were sintered to high density using N2 gas pressures up to 8.0 MPa 
and temperatures between 1875 and 2000 C. The starting SiO2 con- 
tent of some specimens was increused by oxidation prior to sinter- 
ing. Densified specimens were tested at temperatures between 700 
and 1200 C in stress rupture for up to 1000 hours under stress (300 
MPa). Room-temperature modulus of rupture (RT MOR) was de- 
termined for surviving stress-rupture specimens and on specimens 
not subjected to high-temperature testing. Fracture surfaces were 
examined by SEM to define fracture origins. 


(ANL/FE—85-15) Corrosion of ceramic refractor- 

ies exposed to synthetic coal slags by means of the rotating- 

Final report. Greenberg, S.; Poeppel, 

R.B. (Argonne National Lab., IL (USA)). Apr 1986. Con- 

tract W-31-109-ENG-38. 72p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE86013428. 

A rotating-cylinder refractory/slag corrosion facility was de- 
signed and built to expose cylindrical samples of refractory to 
molten slag under controlled conditions of slag composition, 
oxygen partial pressure, temperature, and speed of rotation. The ef- 
fects of slag composition, temperature, and rotational speed on the 
corrosion of chromia-containing refractories were studied and quan- 
titatively evaluated. Refractory cylinders 25 mm (1 in.) diam x 25 
mm (1 in.) high were rotated at a controlled rate (50 to 200 rpm) in 
slags of known composition, under controlled temperature (1480 to 
1600°C) and oxygen partial pressure 10~* to about 10-?° atm) con- 
ditions. Refractories containing 60 to 80% Cr2Os3 showed negligible 
corrosion at 1500°C. At 1600°C, significant differences among re- 
fractories of similar composition were apparent, particularly at high 
rotational speeds. Subtle mineralogical differences among the vari- 
ous high-chromia refractories were the apparent cause of the differ- 
ences in corrosion rates. Low-chromia (10% CrsOs) refractories 
showed greatly accelerated corrosion rates in comparison with the 
high-chromia refractories. It was demonstrated that slag viscosity is 
not a controlling factor in the corrosion process. The MgO/FeO 
ratio in the slag was varied but no effect on corrosion behavior was 
observed. Laboratory data are in qualitative agreement with pilot 
plant experience. 25 refs., 34 figs., 11 tabs. 


41026 (CEA-CONF—7990) °’Fe Moessbauer study of 
RE,Fe:.B. Dalmas de Reotier, P.; Fruchart, D.; Wolfers, P. 
CEA Centre d'Etudes Nucleaires de Grenoble, 38 
rance)). Jun 1985. Sp. (CONF-8506259—1). NTIS (U 

Sales Only), PC AO2/MF A0O1. File Number DE86751914. 

From Europhysics conference on magnetic materials for ap- 
plications Po Grenoble, years & Jun 1985). 

We recorded the Moessbauer spectra of 
RE,Fe,.B saunas at room ieoaida and at 4.2 K (RE = Y, 
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Pr, Gd, Tb, Dy and Er). The hyperfine parameters have a strong 
rare-earth dependence. The hyperfine fields are strongly anisotrope. 
This is particularly true for the 8je site. This anisotropy probably 
comes from the hyperfine coupling tensor. 


41027 (CEA-CONF—8073) Low temperature electronic 
transport properties of boron carbide. Kormann, R.; Zuppir- 
oli, L. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Inst. de Recherche Technologique et de 
Developpement Industriel (IRDD)). Jul 1985. 9p. (CONF- 
850786—10). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE86751941. 

From International conference on the physics and chemistry 
of boron and boron-rich borides; Albuquerque, NM, USA (29 Jul 
1985). 

Seebeck-coefficient, dc conductivity, ac conductivity from 
10 kHz to 1 GHz and dielectric constant measurements have been 
made on hot-pressed samples of boron carbide Bsub(1-x)Csub(x) in 
the compositional range 0.13 < x < 0.2, between room tempera- 
ture and 4.2 K. The dielectric constant measurements, performed 
over five orders of magnitude of the frequency, permit to separate 
bulk effects from grain or twin boundary effects. 


41028 (EUR—9573) Alterations of conductivity and 
structure or zirconia base electrolytes under high electric 
fields. Barbi, G.B. (Commission of the European Communi- 
ties, Ispra (Italy). Joint Research Centre; Commission of the 
European Communities, Luxembourg). 1984. yg? Euro 
Community Information Service, 2100 M St., ” Buite 
707, Washington, DC 20037. 

The flow of current through a cell having a zirconia base 
electrolyte may result in a depletion of the oxygen chemical poten- 
tial at the cathodic interface to levels that are not compatible with 
the preservation of a pure oxygen ion conductivity. The system 
tends to react to the relevant increase of the electrical potential by 
means of a direct injection of electrons and with irreversible alter- 
actions of the electrolyte structure. 6 refs. 


41029 (FRNC-TH—2253) Contribution to the study of 
plastic properties of yttrium sesquioxide Y.2O;. Gaboriaud, 
R.J. (Poitiers Univ., 86 (France)). Mar 1978. 215p. (in 
French). NTIS (US Sales Only), PC A10/MF AOl1. File 
Number DE86751904. 

Influence of crystal structure on plastic properties and ionic 
diffusion is examined. Preparation and analysis of Y2O; monocrys- 
tals is described. Equipment used for the study is presented and 
performance and limitations are given. The plastic properties of 
Y2Os3 at a temperature between 0.4 and 0.6 M.P (M.P.= 2450°C). 
Plastic behavior is analyzed in terms of primary and secondary slip. 
Macroscopic aspect of sample deformation, stacking faults based on 
a ionic model and electron microscope determination of Burgers 
vectors of dislocations are the methods used. Plastic behavior and 
creep at temperature above 1470°C are also examined. Results are 
compared to those obtained in diffusion tests at the same tempera- 
ture. 210 refs. 


41030 (GKSS—85/E/46) Irradiation ts with 

um oxide-aluminium oxide (GdAIO;). Ahif, J. 
(GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.); GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.). Inst. fuer Werkstofftechnologie und Chemie). 
1985. Sp. (in German). NTIS as TIB/A86-07356. 

GdAlIOs in an AlkOs matrix can easily be processed to form 
homogeneous pellets with dimensional accuracy. The material is re- 
sistant to water at temperatures of up to 300°C, and is also highly 
radiation resistant, with a low swelling rate. It thus complies with 
all requirements to be met by a solid burnable poison for LWR 
type reactors. 


41031 (SAND—85-2465, pp 108-116) Ion irradiation of 
CrSik. Banwell, T.; Zhao, X.A.; Nicolet, M.A. (California 
Institute of Technology, Pasadena). Jan 1986. NTIS, PC 
Al10/MF AOl. File Number DE86006159. (CONF- 
8504116—). 
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From Workshop on ion mixing and surface alloying II; Pasa- 
dena, CA, USA OF Apr 1985). 

CrSie thin films were irradiated with either Xe, Ar or Ne 
ions. It was of interest to determine how film conductance g (carri- 
er concentration n, Hall mobility /sub H/) and defect generation 
and annihilation processes depend on incident ion and energy (de- 
posited damage energy nu/sub D/), ion influence phi, and sample 
temperature during irradiation. Many studies of this type have been 
reported for various systems. The procedure for preparing and 
characterizing 1200A CrSie films is outlined. The parasitic conduc- 
tion from the <100>n Si and thermal SiO. substrates was negligi- 
ble while a substantial correction was required for the <111>p Si 
substrates. The electrical properties of these CrSie films are consist- 
ent with previously reported values and display negligible substrate 
dependence. The relative CrSie film conductance was measured in- 
situ. The in-situ results agree with Hall measurements of samples 
examined after accumulation of prescribed doses. The general be- 
havior of CrSie following irradiation is summarized. 


41032 (SAND—86-0787C) Structural features at the Si- 
SiO, interface. Brower, K.L. (Sandia National Labs., Albu- 
querque, NM (USA)). 9 Jul 1986. Contract AC04- 
76DP00789. 30p. (CONF-860748—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86012947. 

From 4. international symposium on magnetic resonance in 
colloid and interface science; Muster, F.R. Germany (21 Jul 1986). 

Electron paramagnetic resonance studies of defects at the Si- 
SiO, interface are presented which deal with the hyperfine interac- 
tions, strain effects, and spin-spin interactions. Our hyperfine studies 
include studies of the ‘70 and *°Si hyperfine interactions associated 
with dangling bonds localized on Si atoms at the (001) and (111) Si- 
SiO, interfaces. These studies indicate that oxygen is not an imme- 
diate part of the defect structure. Strain is manifested in the EPR 
spectra by Zeeman and hyperfine broadening effects from which 
we deduce that the rms deviation in the vertical position of the 
defect Si atoms is approximately 0.02 A. A computational model 
for calculating the dipolar contribution to the linewidth due to un- 
paired spins at the interface is presented. The contribution to the 
total linewidth of the P/sub b/ Zeeman resonance, which is 2.1 G 
(fwhm), is calculated to be 0.35 G for the case in which the applied 
magnetic field is perpendicular to the (111) Si-SiO2 interface. 


41033 (SAND—86-1530C) Li and H concentration pro- 
files in LiNbO; waveguides measured by nuclear techniques. 
Canali, C.; Carnera, A.; Mazzi, G; Mazzoldi, P.; Arnold, G. 
(Sandia National Labs., Albuquerque, NM (USA); Padua 
Univ. (Italy). Ist. di Elettrotecnica e di Elettronica; Pauda 
Univ. (Italy). Dipartimento di Fisica). 1985. Contract AC04- 
76DP00789. Sp. (CONF-8510144—2). NTIS, PC A02/MF 
AO0l; 1; GPO ioe. File Number DE86012845. 

From 5. international conference on integrated optics and 
optical fibre communication and 11. E 
cal communications; Venice, Italy (1 Oct 1985). 
Lithium and hydrogen in-depth distribution profiles have 
been measured on LiNbO; single crystals by means of the “Elastic 
Recoils Detection Analysis” (ERDA) technique to characterize the 
composition of the surface waveguiding layers. 9 refs., 4 figs. 


conference on opti- 


41034 Electronic and structural properties of BN and BP. 
(Department of Physics, University of California, Berkeley, 
California 94720; Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Physical Review [Section] B: 
Condensed Matter; 34: No. 2, 1071-1079(15 Jul 1986). Con- 
tract AC03-76SF00012. 

We present a pseudopotential study within the local-density 
formalism of the structural and electronic properties of zinc-blende 
BN and BP. The ground-state properties of these systems such as 
bulk moduli, lattice constants, cohesive energies, and frequencies of 
the TO phonon mode are in good agreement with experimental re- 
sults. The valence charge density of BP shows two local maxima 
along the bond, which is similar to the case of diamond. In con- 
trast, the charge density of BN is similar to that of a typical III-V 
compound semiconductor. The resulting band structures have some 
important features which are in disagreement with previously pub- 
lished work. Like most III-V compound semiconductors, the funda- 
mental gap in BP decreases with decreasing volume. The corre- 
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sponding gap in BN, however, increases with decreasing volume as 
was also found in diamond. 


41035 Electronic structure and x-ray-absorption spectra 
of wustite Fe/sub 1-//sub r-italic/O. ‘(Department of Phys- 
ics and Astronomy, Northwestern University, Evanston, Il- 
linois 60201). Physical Review [Section] B: Condensed Matter; 
34: No. 1, 12-24(1 Jul 1986). 

Electronic ground-state properties of Fe/sub 1-//sub x- 
italic/O were calculated by the spin-unrestricted local-density self- 
consistent discrete variational method, with (20—30)-atom clusters 
embedded in the crystal. Charge and spin distributions were deter- 
mined for both ideal and defective compounds with the rocksalt 
structure. Effective atomic valence states and local magnetic mo- 
ments were compared with interpretations of Moessbauer and neu- 
tron magnetic scattering data. Densities-of-states (DOS's) analyses 
were carried out and compared with FeO valence-band photoemis- 
sion and optical spectra. K-italic-edge x-ray-absorption near-edge 
spectra (XANES) for Fe sites were generated, using a multiple 
scattering approach. The variation of DOS’s and XANES with 
local atomic arrangement was investigated to provide indications of 
measurable effects of lattice relaxation and metal valence shifts 
around defects. 


41036 Polysilane positive photoresist materials and meth- 
ods for their use. Harrah, L.A.; Zeigler, J.M. (to Dept. of 
Energy, Washington, DC). US Patent 4,588,801. 13 May 
1986. Filed date 5 Apr 1984. vp. 

A polysilane is described which is substantially free of low 
molecular weight oligomers or cyclic materials and which com- 
prises recurring units of -Si(X)(Y)- wherein X and Y together have 
4-13 carbon atoms, and X and Y each independently is hydrogen, 
alkyl, cycloalkyl, substituted phenyl, 1- or 2-naphthyl, or phenylal- 
kyl, or together X and Y are an alkylene group forming a ring with 
the adjoining Si atom, wherin X and Y groups which are not H can 
optionally be substituted by one of C/sub 1-6/-alkoxy, mono- or di- 
(C/sub 1-3/-alkyl)amino, C/sub 2-6/-alkanoyl or the corresponding 
C/sub 2-3/-ketal thereof, C/sub 1-6/-alkyl, -NH2 or -OH; with the 
proviso that only one of X and Y can be substituted phenyl, and 
wherein, as a result of the selection of X and Y, the polysilane has 
sufficient photosensitivity to depolymerize upon exposure to actinic 
radiation forming products which volatilize. 


41037 Statistical analysis of fracture of silicon nitride 
(RBSN) using the short span bending technique. Lamon, J. 
(Paris, Ecole Nationale Superieure des Mines, France). Ar- 
oe af le Scienze Mediche; vp(Mar 1985). (CONF- 
850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

The short-span bending technique, pioneered with rod speci- 
mens of porcelain for the separation of the respective influences of 
surface and volume flaw populations upon strength, was applied to 
reaction bonded silicon nitride, prime candidate for use in advanced 
gas turbine systems. General approach for the statistical analysis of 
brittle fracture under tensile multiaxial stress states was extended to 
square specimens, and used to interpret experimental results. Sur- 
face and volume flow populations appeared to exhibit different 
characteristics, and thus exert different influences upon the reliabil- 
ity of RBSN. Implications for the interpretation of bending tests 
and some important trends in the failure strength with specimen 
size are discussed. 11 references. 


41038 Stress rupture test rig design for evaluating ceram- 
ic material Govila, R.K.; Herman, J.A.; Arnon, 
N. (Ford Motor Co., Dearborn, MI). Archivio per le Scienze 
Mediche; vp(Mar 1985). (CONF.850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

A simple flexural stress rupture test rig has been designed, 
constructed and operated successfully in evaluating high-tempera- 
ture (more than 1200 C) time-dependent strength of ceramic materi- 
ais. The test rig is capable of applying stresses up to about 700 MPa 
and at temperatures as high as 1400 C in air. 
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41039 Interlaboratory comparison of flexural strength of 
structural ceramics. Lenoe, E.M.; Neal, E.M.; Vangel, M.; 
Boehmer, M.; Siebels, J.E. (Army Materials and Mechanics 

Research Center, Watertown, MA; DFVLR, Colo 
West Germany; Volkswagenwerk AG, Wolfsburg, 
Germany). Archivio per le Scienze Mediche; vp(Mar 1985). 
(CONF-850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

This paper presents results of statistical evaluation of flexural 
strength of various silicon nitrides and silicon carbides. The interla- 
boratory comparison involved both analytical and experimental 
procedures. For instance, two types of reaction bonded silicon ni- 
tride from the same production lots were evaluated using different 
test fixtures and experimental methods. A fairly extensive data base 
on five types of nitrides and carbides was evaluated using both con- 
ventional and advanced statistical techniques. The various differ- 
ences observed are discussed in the body of the paper. 9 references. 


41040 (BLL-M—6489-(5828.4)) Application of chromium 
carbide to the surface of iron and steels. Terentiev, A.F.; 
Loskutov, V.F.; Khizhniak, V.G. Translated from Izvestiya 
Vysshikh Uchebnykh Zavedenii, Ci Metallurgiya ; No. 
s a 4p. British Library Lending Div., Boston Spa, 


The production, composition and properties of chromium 
carbide on the surface of iron and steel was studied. It is shown 
that the introduction of a carburizing agent during the process of 
application of carbide layers can increase the thickness and micro- 
hardness of the layers. 1 reference. 


41041 Band gaps and structure of transition 


electronic 
metal compounds: NiO and NiS. Allen, J.W.; Mikkelsen, 
J.C.; Sawatzky, G.A.; Zaanen, J.; Kendelewicz, T.; Lassail- 


ly, Y;; Lindau, I. (Xerox Palo Alto Research Center, Palo 
Alto, CA 94304). pp 31 of ings of the 12th annual 
users group meeting of the Stanford Synchrotron Radiation 
Laboratory. Stanford, CA; Stanford Synchrotron Radiation 
Laboratory (1985). (CONF- 8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

Recently a new theory has been presented for describing 
band gaps electronic structure of transition metal compounds. This 
theory takes as a model the Anderson Hamiltonian. This theory 
then differs from both traditional approaches, i.e., the Mott-Hub- 
bard theory which neglects A, and the band theory which neglects 
U. The Anderson Hamiltonian approach provides a good descrip- 
tion of resonant photoemission and bremsstrahlung isochromat 
spectra for NiO, a material which has served historically as a focus 
of controversy concerning the importance of U in causing it to be 
an insulator. The spectra show that although U is very large, ~7-9 
eV, there are other states d*L which fall inside this correlation gap 
and cause of the charge-transport gap to be much smaller, ~4.3 
ev. 


41042 Deformation in silicon and niobium carbides. 
Davis, R.F.; Carter, C.H.; Chevacharoenkul, S.; Bentley, J. 
(North Carolina State Univ. w 1-302 USA; Oak Ridge Na- 
tional Lab., TN, USA). D Boaa 291-302 of Microstructure and 
eg Sia yea reat an ae 

- seminar. Yen ° 
ramics, Academia Sinica, a Ghia) Pas J.A. (California 
Univ., Berkeley (USA) (eds Scanthins Netherlands; 
North-Holland (1984). (CONF 2305303), 

From 1. China-US bilateral seminar on inorganic materials 
research; Shanghai, China (17 May 1983). 

The authors briefly review prior deformation research on 
SiC and NbCsub(x). Then they discuss the results of recent studies 
on these materials and summarize their findings. The data on 
NbCsub(x) indicate that creep occurs by dislocation glide on the 
(111) <11-bar0> system. 
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3603 Composite Materials 


REFER ALSO TO CITATION(S) 41315 


41043 (CONF-8504245—, pp vp) Influence of damage on 
mechanical performance of woven laminates at low tempera- 
ture. Kriz, R.D.; Muster, W.J. (Swiss Federal Labs. for Ma- 
terials Testing and Research, Debendorf, Switzerland). Apr 
1985. NTIS, A15/MF AO1. 

From 2. annual review of the Center for Composite Materi- 
als and Structures; Blacksburg, VA, USA (23 Apr 1985). 

Large quantities of nonmetallic woven composites will be 
used in magnetic fusion energy structures at low temperatures. The 
influence of crack formation on the mechanical performance of 
standard glass/epoxy laminates (G-10CR, G-11CR) at low tempera- 
tures were predicted and measured. Mechanics of the load deforma- 
tion response of a unit cell of weave was predicted by a finite ele- 
ment model that assumes generalized plane strain. Damage was 
modeled as macrocracks confined to individual fiber bundles that 
were oriented transverse to the tensile load direction. From experi- 
ments with tension loads, the formation of damage as a collection 
of fiber breaks, fiber bundle cracks, and delaminations between ad- 
jacent fiber bundles was studied. 


41044 (EUR—9565) Survey of the technological require- 
ments for high temperature materials R and D Section 3: ce- 
ramic composites for high engineering applica- 
tions. Davidge, R.W.; Bullock, E. (Commission of the Euro- 
pean Communities, Petten (Netherlands). Joint Nuclear Re- 
search Center; Commission of the European Communities, 
Luxembourg). 1985. 102p. European Community Informa- 
— 2100 M St., NW, Suite 707, Washington, DC 
ip 


The aim of the survey is to establish the state of the art in 
the development of ceramic-matrix composites and to identify the 
future research and development requirements necessary to bring 
these materials into operational service in high temperature technol- 
ogies. The title Ceramics matrix composites is understood to in- 
clude materials where a ceramic-matrix contains secondary phases 
to enchance mechanical properties, particularly toughness and 
strength and therefore includes all materials which are modified by 
e.g. transformation toughening, fibre reinforcement and the inclu- 
sion of other ceramic or metallic phases. 


41045 (UCID—20805) Mechanical properties of graphite 
epoxy used for Zero CTE Program. Hiromoto, D.S. (Law- 
rence Livermore National Lab., CA (USA)). May 1986. 
Contract W-7405-ENG-48. 12p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86013227. 

Predictability of thermal expansion of materials has always 
been of concern for weapons applications. Incompatible coefficients 
of thermal expansion can significantly downgrade reliability and ac- 
curacy of any weapons system. This study, funded by Mechanical 
Engineering Research, supplied valuable data to verify theoretical 
predictions for mechanical properties of this fiber composite, also 
used in the Zero CTE Program. 


41046 Composite materials as solid agni 
J.B. Jr. (Arizona State Univ., cake USA). 77-90 of 
Solid state batteries. Sequeira, C.A.; Hooper, A. (eds.). Dor- 
drecht, Netherlands; Martinus Nijhoff Publishers (1985). 
(CONF-8409304—). 

From Congress on solid state batteries; Alcabideche, Portu- 
gal (2 Sep 1984). 

A literature survey is presented on the ionic conductivity of 
composite systems between an electrolyte (AgI, AgBr, CuCl/sub 
2/) and an insulator (Al/sub 2/O/sub 3/). 


Wagner, 
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41047 (BDX—613-3533) Synthesis and devolatilization of 
M-97 NVB silicone gum compounded into silica reinforced 
silicone base. Schneider, J.W. (Allied Corp., Kansas City, 
MO (USA). Bendix Kansas City Div.). Jun 1986. Contract 
AC04-76DP00613. 26p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86013159. 

Silica reinforced silicon bases having 0.31 weight percent 
vinyl content were prepared by using a blend of low and high vinyl 
content devolatilized M-97 NVB silicone gum. The M-97 NVB is a 
custom dimethyl-, diphenyl-, methylvinylsiloxane gum. The silicon 
gum was devolatilized to evaluate the anticipated improved han- 
dling characteristics. Previous procured batches of M-97 NVB had 
not been devolatilized and difficult handling problems were en- 
countered. The synthesis, devolatilization, and compound processes 
for the M-97 NVB silicone gum are discussed. 


41048 (BDX—613-3535) Stress relaxation of cellular sili- 
cone material: 1985 (condensation type only). Schneider, J.W. 
(Allied Corp., Kansas City, MO (USA). Bendix Kansas City 
Div.). Jul 1986. Contract AC04-76DP00613. 18p. NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86013509. 

The long-term (10 years) stress relaxation properties of cellu- 
lar silicone material at room temperature are under evaluation. A 
condensation-type polymer is in test. The condensation-type base 
material used ammonium chloride as the leachable filler to form the 
cellular material. The cellular material was compounded to yield 
densities of 0.34 and 0.52 g/cm? for thickness of 1.17, 1.52, and 2.54 
mm. These density-thickness combinations were compressed to 
nominal compressions of 20 and 40 percent with nine replicates at 
each condition. A specially designed fixture is used to maintain a 
specific compression on the cellular sample, and a universal test 
machine acquires the load data. Currently, the predicted 10-year 
load retention is between 65.1 and 67.3 percent of the original load 
for the condensation-type material. 


41049 (DOE/ER/05015—T3) Mechanisms of gas perme- 
ation through polymer membranes. a report, July 1, 
1985-May 31, 1986. Stern, S.A.; Vakil, U.; Zhou, S. (Syra- 
cuse Univ., NY (USA). Dept. of Chemical Engineering and 
Ma Science). May 1986. Contract AC02-78ER05015. 
Laaate A03/MF A01; 1; GPO Dep. File Number 
The work described is concerned with the significant 
changes in these mechanisms in the glass-transition range. Perme- 
ability, diffusion, and solubility coefficients for CH, C2Hi, C2Hs, 
and n-C,Hio in poly(n-butyl methacrylate) (PnBMA) were deter- 
mined at pressures up to 25 atm and from -14° to 50°C. Solubility 
was also determined for CO: in PnBMA at pressures up to 25 atm 
and at -10° and 30°C. No significant changes were observed in the 
pressure (or concentration) and temperature dependence of the = 
meability, diffusion, and solubility coefficients for CH,, C2Hs, and 
n-C,Hio in the glass-transition range of PnBMA, or when the tem- 
perature was lowered below T/sub g/. Moreover, these gas/poly- 
mer systems do not exhibit below T/sub g/ the usual “dual-mode” 
sorption behavior of gases in glassy polymers. The solubility iso- 
therm for CO. in PnBMA at -10°C and lower pressures suggests 
incipient dual-mode sorption. Results are exceptions to dual-mode 
sorption behavior and may be due to small difference in the coeffi- 
cients of thermal expansion of PnaBMA above and below T/sub g/. 
This indicates that the unrelaxed domains in glassy PnBMA are 
very small. A “free-volume” mechanism describes the dependence 
of C,He permeability on P, T both above and below the glass tran- 
sition of PnABMA. Adsorption/desorption kinetics are Fickian. 


—_—, (LA-UR—86-1173) Vibrational soliton: an experi- 
mental overview. Bigio, I.J. (Los Alamos National Lab., NM 
(USA)). 8 Mar 1986. Contract W-7405-ENG-36. lip. 
(CONF-8603121—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86010167. 
From Special Sanibel symposium; St. Augustine, FL, USA 
(8 Mar 1986). 
To date the most convincing evidence of vibrational solitons 
in biopolymers has been found in two very disparate systems: Da- 
vydov-like excitations in hydrogen-bonded linear chains (acetanilide 
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and N-methylacetamide) which are not biopolymers but plausible 
structural for biopolymers, and longitudinal accoustic 
modes of possibly nonlinear character in biologically viable DNA. 
17 refs., 4 figs. 


41051 (LA-UR—86-1838) Coulomb correlations and opti- 
cal gap in polyacetylene. Baeriswyl, D.; Maki, K. (University 
of Southern California, Los Angeles (USA). t. of Phys- 
ics). 1986. Contract W-7405-ENG-36. 7p. (CONF-8606133— 
1). NTIS, PC A02/MFA01; GPO Dep. File Number 
DE86011236. 

From International conference on science and technology of 
synthetic metals; Kyoto, Japan (1 Jun 1986). 

A model including both electron-phonon coupling (as in the 
SSH Hamiltonian) and electron-electron interactions (on-site term 
U, nearest-neighbor term V) is treated within the variational 
scheme of Gutswiller. It is shown that for weak electron-phonon : 
coupling the primary effect is a bond-order wave induced by elec- 
tronic correlation, whereas the lattice dimerization is a secondary 
effect. Correspondingly the optical gap is mainly due to electronic 
correlation. 


41052 (LA-UR—86-1916) Potpourri of Los Alamos Na- 
tional Laboratory foam efforts. Williams, J.M.; Wilkerson, 
M.H.; Wrobleski, D.A. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 15p. (CONF- 
8606135—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012390. 

From 6. advanced materials workshop; Livermore, CA, 
USA (3 Jun 1986). 

This presentation provides an update on microcellular foam 
research efforts at Los Alamos. Topics include the influence of 
pressure on the phase separation of poly(4-methyl-1-pentene) from 
organic solution, a new concept of phase diagrams, physical testing 
of foams, and recent emulsion polymerization results. 


and DSC 


41053 (MLM—3355) Structural refinement 
characterization of PEEK fiber. Fratini, A.V.; Cross, E.M.; 
Whitaker, R.B. 
OH (USA). Mound). 3 Jun 1986. Contract AC04- 
76DP00053. 15p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86013286. 


(Monsanto Research Corp., Miamisburg, 


The crystalline structure oof oriented ffibers of 
poly(aryletheretherketone) (PEEK) has been analyzed by x-ray dif- 
fraction and refined by the Linked-Atom Least-Squares procedure. 
The conformation of chains, consisting of a six-aryl ring unit, is ap- 
proximated by the refinement of a two-aryl ring unit within the 
orthorhombic unit subcell with dimensions: a = 7.83 +- 0.02 A, b 
= 5.94 +- 0.01 A, and c = 9.86 +- 0.04 A. Certain constraints 
imposed by Pbcn space group symmetry are relaxed during refine- 
ment. The results of the two-ring refinement indicate that a single 
torsion angle can be used to describe the conformation of the six- 
ring unit. The torsion angle to the average tilt of the 
phenylene rings out of the (100) face, and the best fit is obtained 
with an angle of 37° The simulated powder diffraction pattern 
based on the atomic coordinates of the six-ring unit matches very 
closely previously reported patterns for a variety of PEEK speci- 
mens. The analysis supports, and extends to oriented fibers, the pre- 
viously reported finding that space group Pbcn is a valid represen- 
tation for the structure of PEEK. Differential scanning calorimetry 
established that the PEEK samples were typical PEEK material. 


41054 (NUREG/CR—4530/1) US/French Joint Re- 
search Program regarding the behavior of polymer base mate- 
rials subjected to beta radiation. Volume 1. Phase-1 normal- 
ization results. Wyant, F.J.; Buckalew, W.H.; Chenion, J.; 
Carlin, F.; Gaussens, G.; Le Tutour, P.; Le Meur, M. 
(Sandia National Labs., “Albuquer ue, NM (USA)). Jun 
1986. Contract AC04-76DP00789. (SAND—86-0366/ 
1). NTIS, PC A04/MF AOl - GPO. File Number 
1186013209. 

As part of the ongoing multi-year joint NRC/CEA interna- 
tional cooperative test program to investigate the dose-damage 
equivalence of gamma and beta radiation on polymer base materi- 

and ethylene-propylene rubber (EPR) specimens 





36 MATERIALS 
3604 Polymers And Plastics 


were exchanged, irradiated, and evaluated for property changes at 
research facilities in the US (Sandia National Laboratories) and 
France (Compagnie ORIS Industrie). The purpose of this Phase-1 
test series was to normalize and cross-correlate the results obtained 
by one research center to the other, in terms of exposure (1.0 MeV 
accelerated electrons and ®©Co gammas) and postirradiation testing 
(ultimate elongation and tensile strength, hardness, and density) 
techniques. The dosimetry and material specimen results indicate 
good agreement between the two countries regarding the exposure 
conditions and postirradiation evaluation techniques employed. 


41055 Growth of fractally rough colloids. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Physical Review Letters; 56: No. 22, 2376-23792 Jun 1986). 
Contract AC04-76DP00789. 

We report the growth and structure of fractally rough sili- 
cate particles in solution. Using small-angle x-ray scattering, we 
find fractal surfaces both in solution and in a porous solid made 
from the solution precursor. Finally, we develop a simple model 
which both is consistent with silicate chemistry and generates frac- 
tally rough structures. 


Polyurethane networks synthe- 
czod under hgh premre. Kin, Kim, S.C.; Russell, T.P. (Korea 
Advanced Inst. of Science and Tech., Seoul). pp 40 of Pro- 
ceedings of the 12th annual users group meeting of the 
Stanford Synchrotron Radiation Leben. Stanford, CA; 
Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
senting Stanford, CA, USA (24 Oct ea 
sing time resolved and real time small angle x-ray scatter- 
ing on Beamline I-IV at SSRL, the phase separation behavior in a 
series of linear mixtures, semi-interpenetrating (SIPN) and interpen- 
etrating polymer networks (IPN) was investigated as a function of 
temperature and composition. Polystyrene (PS) and polyurethane 
(PU) are polymers that at room temperature and pressure are in- 
compatible over the entire composition range. Preparation of the 
mixed polymers under high pressure forces the two to be miscible. 
Crosslinking either one or both of the components can prohibit 
phase of the two components when the pressure is re- 
leased and the “mixture” is heated to temperatures in access of the 
glass transition temperatures of the two polymers. 
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REFER ALSO TO CITATION(S) 39988, 39989, 40152, 40362, 40364, 40364, 
40489, 40904, 40934, 40965, 40968, 41016, 41178, 41270, 41459 


ropa of GGOANGCY) snl eyetal on growth 
Lin; Liu; i. Zhu. (Air Force Systems Comman Wiehe 
Patterson AFB, OH (USA). Foreign Technolo + Oi a 
> ag 15p. ‘(FTD-ID(RS)T—0002-86). NTIS, PC A02/ 


ca ii il aia iat 
um gallium garnet crystal doped with neodymium and chromium is 
reported. As the segregation coefficient of Nd in GGG is less than 
1 and that of Cr is greater than 1, a modified Czochralski method 
for growth is adopted in order to keep the dopants being uniform 
in the grown crystal. 


(AD-A—166793/0/XAB) HgCdTe 
Interim 


defect study program. t 

31 December 1984. Wilson, J.A.; Cotton, V.A.; Silberman, 
J.A.; Carey, G.P.; Shih, C.K. (Santa Barbara Researc 
Center, Goleta, CA (USA)). Jan 1985. 118p. NTIS, PC 
A06/MF AOI. 

This report presents program results for the six-month 
period ending January 1, 1985. Measurements of MIS storage time 
at the PHOTOX SiO./Hg(0.7)Cd(0.3)Te interface indicate that dis- 
tributed DLTS of ion-implanted wafers reveal a single bulk trap at 
E = E sub c - 0.20 eV ( sub g = 0.26 eV at 77k), which is associ- 
ated with the resultant lattice damage. Continuing studies of the ini- 
tial stages of oxidation reveal that the reaction occurring at the sur- 
face is not directly photon-assisted. Initial PES characterization of 
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the alteration of surface structure and composition by chemical 
processes is presented. Data showing precise removal of Hg from 
the surface using an incident electron beam is also presented. An 
initial study of the reaction chemistry between Ag and Al and the 
HgCdTe surface is described. Finally, the sensitivity of defect 
energy levels in semiconductors to the host band structures and im- 
purity potentials have been studied for approximately 30 impurities 
in CdTe using four different band structure models. 


41059 (AD-A—-166794/8/XAB) HgCdTe surface and 
defect study program. Interim technical Report No. 5, 31 De- 
cember 1984-1 July 1985. Wilson, J.A.; Cotton, V.A.; Silber- 
man, J.A.; Carey, G.P.; Shih, C.K. (Santa Barbara Research 
Center, Goleta, CA (USA)). Jul 1985. 207p. NTIS, PC 
A10/MF AO0Ol1. 

Correlations are made between capacitance-voltage measure- 
ments of MIS structures formed on horizontal zone-melt-grown 
HgCdTe (x = 0.3) wafers and the devices proximity to grain 
boundaries. Large changes in flat-band voltage and hysteresis are 
seen though the density of interface traps is relatively unaffected. 
The type and amount of changes seen are sufficient to account for 
the wafer-to-wafer inconsistencies often seen in C-V measurements. 
Similar fluctuations in surface properties over epitaxially grown 
wafers can be attributed to the low angle grain boundaries, which 
are present acting as undesired interfaces in a similar manner. Inter- 
face state structures for the HgCdTe PHOTOX SiO; interface was 
determined by complex admittance spectroscopy while composi- 
tional variations were measured by low-temperature (77k) electror- 
eflectance. Results are also presented of the dependence of capaci- 
tance-voltage behavior on planar defect proximity. Deep states due 
to ion-implant damage were examined with DLTS and atomic pro- 
files measured with SIMS are presented for Al, Mg, Na, Si, P, As, 
H, Br and Cu. Photoelectron-spectroscopy results are presented of 
the Ag/HgCdTe interface, e beam induced Hg desorption from a 
cleaved surface and of the surface that results from Br2 based 
chemical treatments. Several recent theoretical studies of the local 
structure of semiconductor alloys are also presented. 


41060 (AD-A—166795/5/XAB) HgCdTe surface and 
defect study program. Final report, 1 July 1985-2 March 
1986. Wilson, J.A.; Cotton, V.A.; Silberman, J.A.; Carey, 
G.P.; Wahl, A.K. (Santa Barbara Research Center, Goleta, 
CA (USA)). Mar 1986. 124p. NTIS, PC A06/MF AO1. 
Enhanced doping density within 250A of the passivated 
interface of Hg(0.7)Cd(0.3)Te (PHO-TOX-SiO, and anodic oxide) 
were measured using capacitance-voltage techniques. Detailed 
doping profiles in channeled implants in Hg(0.7)Cd(0.3)Te show 
that nuclear damage is the dominant mechanism causing damage- 
induced donor levels with profiles similar to those expected for un- 
oriented implants. Implant atomic profiles are presented for a varie- 
ty of ions. The role of the weak Hg bond is discussed in forming 
interfaces with Ag, Cu and Al. CdTe band structure is calculated 
using a nonlocal pseuo-potential and the results are used to inter- 
pret angle-resolved photoemission spectroscopy results on HgCdTe. 
energies and hardnesses are calculated by an extension 
sd denuaaunes ecane tah einen eee akties cae 
Bond-length relaxation in pseudo-binary alloys is applied to the 
case of tetrahedral structures and compared to Ga(I-x)In(x)As. 
Anomalous behavior of Si 2p core-exciton binding energy and line 
width is explained in SixGel-x alloys. Finally, correlations between 
Cd and Zn in Cd(i-x)Zn(x)Te and Hg and Zn in Hg(1-x)Zn(x)Te 
are calculated. 


41061 (BNL—38212) Parameters affecting light-induced 
excess conductivity in silicon 
multilayers. Su, F.C.; Levine, S.; Vanier, P.E. (State Univ. 
of New York, Stony Brook (USA). Dept. of Materials Sci- 
ence and ene Brookhaven National Lab., ‘ocean 
NY (USA)). 1986. Contract AC02-76CH00016. 6p. (CONF- 
860445—18). NTIS, PC A02. File Number DE8 12697. 
From Materials Research Society spring meeting; Palo Alto, 


CA, USA (15 Apr 1986). 

The phenomenon of light-induced excess conductivity 
(LEC) which occurs in a-Si:H npnp doping-modulated multilayers 
is found experimentally to be dependent on several different factors. 
The concentrations of the dopants in n-type and p-type layers affect 
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the Fermi level position, the height of the barriers, and also the 
density of defects. These parameters are altered by different choices 
of inert gas diluent (Ar or He) and substrate temperature T/sub s/. 
For a given set of deposition conditions, the LEC effect can be 
maximized by varying the layer thickness. With undiluted silane at 
T/sub s/ = 250°C, the effect was relatively small, reaching a maxi- 
mum in relatively thick layers (540 A). The largest effects were ob- 
tained for films deposited from silane diluted in helium, using thin- 
ner (330 A) layers. However, for films deposited from silane diluted 
in argon, the magnitude of the effect and optimum layer thickness 
was intermediate (440 A). When T/sub s/ was varied, a minimum 
in LEC was found near 200 to 250°C. The influence of internal 
field was examined by using nini, pipi and npnp multilayers. The 
internal field is a necessary factor to observe a large LEC effect. A 
compensated film shows a small LEC effect. 


41062 ere ae Effects of gamma aw on flu- 
oride glass preforms and optical fibers. Abgrall, A.; Boisde, 
G.; Cardin, V.; Maze, G.; Poulain, M. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel 1). Jun 1985. 7p. (CONF-8506277—1). NTIS 
(US es Only), PC A0Q2/MF AOl. File Number 
DE86751946. 

From 3. international symposium on halide glasses; Rannes, 


France (24 Jun 1985). _ 

of fluoride glasses make them attractive 
materials for optical transmission and low-loss optical fibers. In 
order to develop optical fiber systems in nuclear media, it is essen- 
tial to observe the behavior of these fluoride glasses under irradia- 
tion. Only few data are available on this matter, and they are limit- 
ed to bulk samples. This paper deals with the evolution of the opti- 
cal transmission (from U.V. to mid I.R.) of ZBLA glass under radi- 
ation exposure. 


41063 (CEA-CONF—8071) Activation energies of oxide 
ee ee ae 
pulse studied according to fabrication and irradiation temper- 

ature variation. Leray, J.L. (CEA Centre d'Etudes de 
Sicemneketieeah tel, 92 - Montrouge (France)). Jul 1985. 17p. 
& French). (CONF-850711—17). NTIS (US Sales Only), 

PC A02/MF AO1. File Number DE86751944. 

From 22. annual conference on nuclear and space radiation 
effects; cena, CA, USA (22 Jul 1985). 

OS transistors in CMOS/SOS and CMOS/SOI technology 
sini lar Mende tee ccieas & hatton, ap enaeetee 
activation energy of oxide charge recovery. A significant depend- 
ence of activation energy with oxidation temperature is found. 
After literature review, a model is proposed. 


(CEA-CONF—8109) Properties of the spin glass 
— CdCrsub(2x)Insub(2-2x)S, for low chromium concen- 
trations. Hammann, J.; Ocio, M.; Alba, M.; Senasen: 4 M. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Fondamentale (IRF)). 
—. 1985. 10p. (CONF-850890—26; DPhG-PSRM—85-40). 
(US Sales Only), PC A02/MF A0l. File Number 
DERO7S 1898 
From International conference on magnetism; San Francisco, 
CA, oo Aug 1985). 
rom the results of susceptibility measurements, two charac- 
anata alles die oa alee Tsub(B) which has been as- 
signed to the blocking of isolated clusters, and Tsub(f) which is 
thought to represent the spin glass transition. The concentration de- 
of Tsub(f) is best accounted for by a Tsub(f) approximate- 
ly (x-0.06)sup(1.5) behaviour. 


(CEA-CONF—8110) Observation of 1/f magnetic 
fluctuations in spin glasses. Ocio, M.; Bouchat, H.; Monod, 
P. (CEA aa ee Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Fondamentale 
ger). Aug 1985. 23 (CONF-850890—27; DPhG- 

PSRM—85-44). NTIS us Sales Only), PC A02/MF AOl. 
File Number DE86751899. 
From International conference on magnetism; San Francisco, 
CA, USA (26 Aug 1985). 
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We report the first observation of thermal magnetic fluctua- 
tions in a magnetic system at equilibrium. The fluctuations are de- 
tected by a SQUID magnometer at 4.2k on various insulating spin 
glasses: (AlOs)sub(.1)(MnO)sub(. SYSiO,)eub( 4), 4), 
CdCrsub(2x)Insub(2(1-x))S, and CsNiFeFs. The observed magnetic 
noise spectra behave like 1/f between 10-*Hz and 10?Hz. The am- 
plitude of this 1/f noise agrees with that predicted by the fluctua- 
tion dissipation theorem. The effect of magnetic field, aging and 
waiting time are systematically investigated. 


41066 eee Ferrimagnetic-paramagnetic 
transitions induced by ion irradiation: a Moessbauer in- 
vestigation. Studer, F.; Nguyen, N.; Fuchs, G.; Toulemonde, 
M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Y vette ra Ss de Recherche oe et 
de Devel ustriel (IRDI)). Sep 1985. 
(CONF-8 93-3). NTIS (US Sales Only), PC A02. 
COL File Number DE86751942. 

From International conference on applications of the Moss- 
bauer nt ee Leuven, ~ (16 Sep _— 

damage created by the high energy —' 

ions ae GAG in two a kaneis oxides (BaFei2O0i9 and 
YsFesOi2) have been observed by Moessbauer spectroscopy. The 
Moessbauer spectra confirmed the paramagnetic state of the amor- 
phous phase observed by electron microscopy. In the low energy 
range (E<0.9 GeV), a smooth transition to a frustrated magnetic 
order has been observed by decreasing the temperature down to 4.2 
K. In the high energy range (E>0.9 GeV), the contribution of 
electronic process could explain the rate of amorphization of 
YsFesO:2. 


41067 (CEA-CONF—8159) Study of dimension variations 
of impregnated calceous stones in function of elastic proper- 
ties of radiation hardenable resins. Tran, Q.K.; Descalle, P. 
(CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France)). Sep 1985. 8p. (In French). (CONF-8509286—1). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86751943. 

From 5. international congress on stone deterioration and 

preservation; Lausanne, Switzerland (25 Sep 1985). 

_ Come of four types of limestones (Tuffeau, Vassens, 
Thenac, Vernon) is realized with two different resins. The measure- 
ments of dimension variations made on samples have shown that 
linear contracting of stones are lower with one of them. The aim of 
our research is to reduce, as much as possible, deformations created 
during gamma irradiation, then the stresses in the processed objects. 


41068 (CEA-CONF—8288) Etching of fission tracks in 
silicate by means of deionized water. Dran, J.C.; 
Petit, J.C. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Inst. de Recherche Technologique 
et de Devel ent Industriel (IRDI)). Sep 1985. 5p. 
(CONF-850933-6). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86752219. 

From 13. international conference on solid state nuclear 
track —— Rome, Italy (23 Sep 1985). 

ission tracks have been revealed in silicate glasses with 

étiutiah elie Their sharp conical shape implies a marked en- 
hancement of the dissolution rate along their core and consequently 
a cone angle and an etching efficiency (close to 100%) much higher 
than previously reported for glasses. We show that etching of fis- 
sion tracks in natural environments has generally very limited geo- 
chemical implications except in specific cases such as that found in 
the Oklo uranium ores. 


41069 (CEA-CONF—8289) Use of fission track for deci- 

the dissolution mechanism of silicates glasses. Petit, 
J.C.; Brousse, C.; Dran, J.C. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Inst. de Re- 
cherche Technologique et de Developpement Industriel 
(RDD). Sep 1985. 5p. (CONF-850933—5). NTIS (US Sales 


Only), PC A02/MF A0O1. File Number DE86752218. 
From 13. international conference on solid state nuclear 
track ——_ Rome, —s (23 Sep 1985). 
‘olished sections of silicate glasses containing latent or pre- 
chitin Maas tls ean echeaaah to comedian te estate 





water or NaC! brines at 20, 50 and 100°C. The evolution of glass 
surface helps deciphering among reported dissolution models. We 
ion-eachange is dominant in simple glames while in com- 
dissolution involves several steps including - an in-situ 


electronic trans- 

irradiated organic conductors. Sanquer, M. (CEA 

tre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 

(France). Inst. de Recherche Technologique et de Develop- 

t Industriel 1); Paris-l1 Univ., 91 - Orsay 

rance)). 1986. 168p. (In French). NTIS (US Sales Only), 
PC A08/MF AOI. File Number DE86751909. 


this study we describe the magnetism of this localized electrons. 
This disorder reduces the interaction between electronic spins and 
phonons and favours the interaction between localized spius. But if 
the electronic gas is less one-dimensional, irradiation disorder can 
not localize electrons. Our conductivity measurements prove that 
the disorder first reduces the electronic relaxation before induces 
the above mentioned localization. Moreover the fluctuative conduc- 
tivity is revealed by irradiation thanks to a discrepancy with re- 
spect to one-electron model. TTF-TCNQ and (TMTSF):ClO, are 
investigated in that way. 


41071 (DOE/CE/40702—1) Application of chemicals to 
substrates solid-on-solid 


progress report 2, 
Cook, F.L. (Georgia Inst. of Tech., Atlanta (USA). School 
of Textile 10 Mar 1984. Contract FG05- 
84CE40702. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number D 13142. 

Studied were: resins for pigment printing, resin press-outs, 
softeners and water/stain repellants in the finishing area, size candi- 
dates for SOS slashing, application of powdered coatings to sub- 
strates by fluidized beds, etc. (DLC) 


(DOE/ER/10765—T5) Silicate, aluminosilicate, 
and borosilicate glasses and melts: thermochemical studies by 
high temperature calorimetry. Progress report and third year 
budget. Navrotsky, A. (Arizona State Univ., Tempe (USA)). 
15 Mar 1982. Contract AC02-80ER 10765. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number D 6012228. 

High temperature solution calorimetric studies of heats of 
mixing and vitrification in glasses are made; the results are used to 
model phase equilibria and interpret structure and properties. A 
drop calorimeter for hydrous glasses and melts at pressures to one 
kilobar and temperatures to 1000°C is under construction. 


(DOE/ER/45128—T3) Investigation of charge 
transport in the thermoelectret state of some ceramics and 
glasses. Progress report. Puri, O.P. (Clark Coll., Atlanta, 
GA (USA). Dept. of Physics). 10 Jan 1986. Contract FG05- 
84ER45128. Sp. NTIS, PC A02/MF A01; GPO Dep. File 
Number D 013112. 

Materials being studied include PbTiOs, BaTisOs, ZrOx, 
Nb:0;. ZrO. samples have been charged. (DLC) 


(DOE/ER/45187—T4) Protonic and oxygen-ion 
conduction in solid oxide electrolytes. Progress report, Sep- 
tember 16, 1985-June 30, 1986. Nowick, A.S. (Columbia 
Univ., New York (USA). Henry Krumb School of Mines). 
1986. "Contract FG02-85ER45187. 12p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE86013364. 

Objective i is the study of protonic conduction in perovskite 
oxides, such as KTaQ3. Doped crystals of this material readily in- 
corporates interstitial H*. The D* -H* isotope effect was measured 
in Ni* and Co* -doped KTaOs. The defect structure of pure and 
doped KTaO; was studied using EPR, dielectric relaxation, and 
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nonstoichiometry. Other studies underway include Sc203-doped 
ceria, dielectric relaxation in borate glasses, and preexponentials of 
conductivity in fast-ion conductors. (DLC) 


41075 (DOE/MC/22101—1997) High temperature fiber 
optics. Final report, June 18, 1985-February 18, 1986. Fitz- 
otebon, 3. LaBelle, H.E. (Tyco Labs., Inc., Milford, NH 
fis Saphikon Div.). 1986. Contract AC21-85MC22101. 
ae PC A02/MF AO1; 1; GPO Dep. File Number 

Di 5, 

The ability to grow continuous lengths of sapphire fiber 
optic filament in a controlled and reproducible manner was demon- 
strated through growth of consistent lengths exceeding five metters 
in length. In total, over sixty meters of filament was grown, with 
over thirty-nine meters delivered to METC. As discussed within 
this study, a number of variables can affect the optical transmission 
leVel of a sapphire filament. Measurement of the effect of these var- 
ious parameters was accomplished through relative measurements 
and ranking of experimental sample groups. These qualitative eval- 
uation techniques limited the ability to pinpoint cause/effect rela- 
tionships, and restricted the ability to optimize the fiber optic fila- 
ment growth process. To more fully optimize the growth process, 
the ability to reproducibly analyze numerous samples should be es- 
tablished. Further optimization of the growth process would in- 
clude studying the effect of raw material and atmosphere on the 
optical quality of the fiber. The lowest transmission loss measured 
was 13.67 dB/meter. Evaluation results for the final twenty meters 
will further define the consistency of the sample preparation and 
transmission measurement techniques, while also further demon- 
strating the consistency of the grown sapphire filament. 4 figs. 


41076 (LBL—21640) Vitrification of Y zeolite and its ef- 
fects on HREM images. Csencsits, R. (Lawrence Berkeley 
Lab., CA (USA)). May 1986. Contract AC03-76SF00098. 
S3p. NTIS, PC A04/MF AOI; 1; GPO Dep. File Number 
DE86013005 


Electron diffraction has been used to study the vitrification 
of Y zeolite in the transmission electron microscope (TEM). Calcu- 
lations and experimental evidence have confirmed that in the range 
80 to 200kV, the damage of Y zeolites in radiolytic in the TEM. 
Incident beam electrons interact with specimen electrons which 
leads to a rearrangement of the structure. The proposed mechanism 
for this transformation involves enhancement of structural relax- 
ation at A+ sites due to the presence of a charge compensating 
cation. Computer image simulation was used to assess the effects of 
damage on high resolution electron microscope (HREM) images of 
Y zeolites. Simulated images of perfect Y zeolite revealed that only 
for a specimen 10 to 20nm thick would the HREM image be a 
structure image at Scherzer defocus (-60nm); at thickness greater 
than 20nm the images contain non-structural detail due to second 
order interferences. Al larger defocus values (-100nm), thicker crys- 
tals (60nm) “with 30 to 50% of their thickness amorphous” produce 
images which can be related to the structure because the presence 
of the amorphous material decreases the visibility of the non-struc- 
tural detail. 


41077 (NUREG/CR—3472-Vol.2) Surface properties and 
performance prediction of alternative waste forms. Final 
report. Hench, L.L.; Clark, D.E. (Florida Univ., Gainesville 
(USA). Dept. of Materials Science and Engineering). Jun 
1986. 262p. NTIS, PC A12/MF AOl - GPO. File Number 
1186901532. 

The main objective of this research was to study the basic 
mechanisms of waste glass/water interactions and effects of experi- 
mental variables such as glass composition, pH and solution compo- 
sition on the chemical durability of glass in aqueous solutions. The 
leachate and glass surface were analyzed by various solution and 
surface analytical techniques such as ICP-AE, FTIR, SEM-EDS, 
AES-IM and XPS to identify leaching mechanisms. It was found 
that in the leaching process, there is a short period of alkali proton 
or hydronium ion-exchange followed by a combination of matrix 
dissolution and solution/precipitation reactions. Solubility of the 
leached glass species, especially that of silica, is the dominant factor 
controlling the chemical durability of waste glasses in aqueous solu- 
tions. 
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41078 (PNL—5577-9) Fabrication and characterization of 


MCC approved testing material: ATM-9 glass. Wald, J.W. 
(Pacific Northwest Labs., Richland, WA (USA)). Jun 1986. 
Contract AC06-76RL01830. 38p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86013071. 

The Materials Characterization Center ATM-9 glass is de- 
signed to be representative of glass to be produced by the Defense 
Waste Processing Facility at the Savannah River Plant, Aiken, 
South Carolina. ATM-9 glass contains all of the major components 
of the DWPF glass and corresponds to a waste loading of 29 wt 
%. The feedstock material for this glass was supplied by Savannah 
River Laboratory, Aiken, SC, as SRL-165 Black Frit to which was 
added Ba, Cs, Md, Nd, Zr, as well as Tc, depleted U, *’Np, 
239+ 249Py, and *°Am. The glass was produced under reducing con- 
ditions by the addition of 0.7 wt % graphite during the final melt- 
ing process. Three kilograms of the glass were produced from 
April to May of 1984. On final melting, the glass was formed into 
stress-annealed rectangular bars of two sizes: 1.9 x 1.9 x 10 cm and 
1.3 x 1.3 x 10 cm. Seventeen bars of each size were made. The ana- 
lyzed composition of ATM-9 glass is listed. Examination by optical 
microscopy of a single transverse section from one bar showed 
random porosity estimated at 0.36 vol % with nominal pore diame- 
ters ranging from ~ 5 ym to 200 ym. Only one distinct second 
phase was observed and it was at a low concentraction level in the 
glass matrix. The phase appeared as spherical metallic particles. X- 
ray diffraction analysis of this same sample did not show any dif- 
fraction peaks from crystalline components, indicating that the glass 
contained less than 5 wt % of crystalline devitrification products. 
The even shading on the radiograph exposure indicated a generally 
uniform distribution of radioactivity throughout the glass matrix, 
with no distinct high-concentration regions. 


41079 (SAND—86-0103C) Shear induced superconducti- 
vity in B(BEDT-TTF)Is. Schirber, J.E.; Kwak, J.F.; Beno, 
i Wang, H.H.; Williams, IM. (Sandia National Labs., 

ue, NM (USA)). 1986. Contract W-31- 109-ENG- 
seAnoe: 6DP00789. 4p. (CONF-8605146—1). NTIS, PC 


A02/MF A01; GPO Dep. File Number DE86011189. 

From 15. Yamada conference on physics and chemistry of 
quasi one-dimensional conductors; Lake Kawaguchi, Japan (26 May 
1986). 

"7 Data from several pressure media indicate that pressure plus 
shear is required to access the 8°K state in (ET)Is. A simple recipe 
is described for recovery of this state at ambient pressure. A tenta- 
tive phase diagram and a structural model consistent with our find- 
ings is presented. 


41080 (SAND—86-0430) Compositional quality control 
study of CON-2 glass. Nelson, C.; Thomas, E.V.; Wengert, 
P.R. (Sandia National Labs., Albuquerque, NM (USA)). Jun 
1986. Contract AC04-76DP00789. 26p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86012881. 

A statiscal strategy was used to select its to deter- 
mine how commonly measured physical properties of CON-2 glass 


models are consistent with 
our understanding of glass science in that the physical properties 
observed are directly related to the relative amounts of glass net- 
work-formers and network-modifiers presents in each composition. 
Softening temperature, thermal expansion coefficient, and density 
exhibit the strongest dependences upon composition and represent 
ies diaeiienh sab OF guiauatiien Gat cach to canines ext alt in 
a controlled glass fabrication process. This study defines the specifi- 
cations of physical properties and composition that Sandia National 
Laboratories will accept for sealing applications of CON-2. The 
thermal expansion coefficient, glass transition temperature, and the 
log of the corrosion rate of CON-2 glass must be carefully con- 
trolled to within +- 9 x 10~%, +- 20°C and a 2, 
spectively, to produce acceptable seals. The specifications for 
CON-2 that incorporate compositions having properties within 
these ranges are 27.0 +- 3 mole % NaO, 20.0+-2 mole % BaO, 
3.0 +- 1 mole % AlsOs and 50.0 +- 5 mole % P2Os. These specifi- 
cations can be obtained by production agencies without rejection of 
a significant number of melts. 
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41081 (SAND—86-0709) Glass batching 
guide and system programmer Plomp, P.W. 
(Sandia National Labs., NM (USA)). Jun 
1986. Contract AC04-76DP00789. . NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013064. 

This document describes the computer programs MTABLE, 
SHEET, MIX, and LOG which are used to calculate the weights 
of the necessary ingredients to produce a specified batch of glass or 
glass ceramic material and to store glass batching, melting, and 
forming information. These are interactive Fortran 77 programs 
written for use on the VAX computer. MTABLE provides a 
method for updating a master index of original compounds and fin- 
ished products. SHEET is used to specify the ingredience of a 
batch and to select the fabrication and testing steps. Program MIX 
completes the batching calculations and prints the the results in the 
form of melt sheets. Program LOG provides a “log-book” of infor- 
mation regarding all the melt sheets. 


User's 


wing, 
J.S. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1986. Contract AC04-76DP00789. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013373. 

This report discusses the advantages and limitations of using 
Cf-252 radiation sources for single event testing of microelectronics 
for space environments. Integral distributions for the range, energy, 
residual range, and linear energy transfer of Cf-252 fission frag- 
ments in absorber and microelectronic materials have been calculat- 
ed. Techniques are suggested for determining when single event 
testing using Cf-252 is appropriate; also, techniques are given for es- 
timating the saturation cross section and thresh old linear energy 
transfer from test data. 10 refs., 25 figs., 2 tabs. 


deposition: 
parisons with model predictions. (Sandia National 

ries, Albuquerque, New Mexico 87185). Journal of Applied 
Physics; 60: No. 4, 1505-1513(15 Aug 1986). Contract AC04- 
76DP00789. 

Laser-excited fluorescence was used to detect gas-phase sili- 
con atoms during chemical vapor deposition from silane. Relative 
Si densities were measured as a function of height above the sus- 
ceptor, susceptor temperature, amount of Hz added to the He carri- 
er gas, and total pressure. The Si atom density decreased both upon 
addition of He and as the total pressure was lowered below —100 
Torr. Comparisons of these measurements with the model devel- 
oped by Coltrin, Kee, and Miller [J. Electrochem. Soc. 131, 425 
(1984)] show that the model predicts the qualitative behavior of the 
Tn eee a 
conditions. Addition of a mechanism for particulate nucleation to 
the model may resolve some of the discrepancies between model 
and experiment. 


41084 Studies of implanted iron in silicon by 
and Rutherford i 
ee Se ae a 

New York at Albany, York 12222). Journal of Applied 
Physics; 60: No. 4, Ie 1SsiC1s Aug 1986). 

Different amounts of 100-keV iron ions have been implanted 
into high-resistivity p-italic-type FZ-silicon samples. The implanta- 
tion damage, recovery of damage during various annealing periods 
and temperatures, movement of iron atoms under annealing and ox- 
idation, and the kinds of defects created after implantation, anneal- 
ing, or oxidation are all investigated by channeling and backscatter- 
ing measurements. We have found that the critical fluence of 100- 
keV iron implanted into silicon at room temperature is —2.5 x 10** 
Fe/cm’, and that iron atoms are gettered by silicon oxidation. In 
this supersaturated region iron atoms diffuse slightly towards bulk 
silicon during high-temperature annealing (> or = 1100 °C) but not 
at all during low-temperature annealing (< or =1000 °C) in dry 
nitrogen ambient. 
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41085 Single-crystal, optical interference filters and inte- 
grated high reflector/photodiode using multilayers of GaP 
and GaAs/sub x-italic/P/sub 1-//sub x-italic/. (Sandia Na- 
tional Laboratories, Alb poe New Mexico 87185). Ap- 

Physics Letters; 49: 5, 242-244(4 Aug 1986). Con- 
tract AC04-76DP00789. 

Using metalorganic chemical vapor deposition, we have pro- 
duced single-crystal optical interference filters (high reflectors and 
antireflectors) with alternating quarter-wave thick layers (in the 
range 300—600 A-circle) of GaP and GaAs/sub x-italic/P/sub 1-// 
sub x-italic/. We have measured reflectance values from 0.08 to 
0.90 at selected wavelengths from 460 to 750 nm. These filters have 
the unique feature that their design wavelength can be shorter than 
that corresponding to the energy band gap of the multilayer. In ad- 
dition, we have produced an integrated optical detector in which a 
photodiode and an electrically active high reflector were grown se- 
quentially in a single growth run. The spectral characteristics of the 
filters and integrated detector are reported here. 


41086 Metal halide saturable absorbers at 248 nm. (Los 
Alamos National Laboratory, Mail Stop E543, Los Alamos, 
New Mexico 87545). Applied Physics Letters; 49: No. 5, 251- 
252(4 Aug 1986). 

Optical transmissions of CsI and NaBr vapor are measured 
at 248 nm. Absorption of these representative alkali metal halides 
saturates at 10—100 mJ cm~? fluence. Ratio of small-signal to satu- 
rated absorption coefficients is of order 10. 


41087 Measurements of the critical resolved shear stress 
for indium-doped and GaAs single crystals. (Center 
for Advanced Materials, Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Applied Physics Letters; 49: No. 
5, 289-291(4 Aug 1986). Contract AC03-76SF00098, 

Direct measurements of the critical resolved shear stress of 
undoped and indium-doped GaAs single crystals at high tempera- 
tures have been performed using dynamical compression tests. At 
the melting point the critical resolved shear stress of GaAs:In is 


only twice that of undoped GaAs. At low temperatures, the activa- 
tion energy for the motion of dislocations is not affected by indium 
doping. From these findings we conclude that crystallographic 
glide is not the only cause of dislocation formation in these GaAs 
crystals and solution hardening is not responsible for the reduction 
in dislocation density in GaAs:In. 


Impact ionization coefficients in In/sub 0.2/Ga/ 
ub b 0.8/As/CaAs strained-layer superlattices. (Sandia Na- 
tional Laboratories, as New Mexico 87185). — 
plied Physics Letters; 49: No. 4, 212-214(28 Jul 1986). Con 
tract AC04-76DP00789. 

The impact ionization coefficients for electrons and holes 
have been measured in In/sub 0.2/Ga/sub 0.8/As/GaAs strained- 
layer superlattices (SLS's) for transport perpendicular to the super- 
lattice. The pure electron and hole initiated primary photocurrents 
were produced in p-italic* n-italic mesa photodiodes having In/sub 
0.1/Ga/sub 0.9/As alloy photon absorption regions and an SLS 
active region carrier concentration of 7.4 x 105 cm~*. The impact 
ionization coefficient for electrons is found to be larger than for 
holes with a ratio that varies from 1.8 at 2.7 x 105 V/cm to 1.4 at 
3.8 x 10° V/cm. 


Pseudopoten study of the transi- 
tion from rhombohedral graphite to diamond. ent of 
Physics, University of California, Berkeley, California 94720 
and Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of oe Berkeley, 
Califorma 94720). Physical Review [Section] B: Condensed 
Matter; 34: No. 2, 1191-1199(15 Jul 1986). 

The path maintaining rhombohedral symmetry in the transi- 
tion from graphite to diamond which minimizes the energy at each 
value of the bond length between layers is determined. The energy 
barrier for this path is found to be 0.33 eV. The total energy of the 
solid is calculated using local-density-functional theory with a-ita- 
licb-italic i-italicn-italici-italict-italici-italico-italic pseudopotentials. 
Results are presented for the charge density and density of states 
along the transition path. In contrast to recent extended-Hueckel- 
theory results, throughout most of the transition the structure is 
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found to remain semimetallic or semiconducting. A final rapid 
opening of the gap to the insulating diamond phase develops as the 
interlayer carbon-carbon bonds form. The behavior of rhombohe- 
dral graphite under conditions of isotropic pressure is also exam- 
ined. We predict that rhombohedral graphite will transform to dia- 
mond, without thermal or catalytic activation, at an isotropic pres- 
sure of 80 GPa if it maintains its rhombohedral symmetry. Our 
analysis moreover suggests that, in general, cross linking of hexago- 
nal-ring carbon compounds leading to local tetrahedral coordina- 
tion should be favored when the interlayer distance between hexag- 
onal rings is between 2.1 and 2.3 A-circle. 


41090 Soft-x-ray photoemission study of Co—n-italic- 
type InP(110) ftaiieas (Stanford Electronics Laboratories, 
Stanford University, Stanford, California 94305). Physical 
ae _ B: Condensed Matter; 34: No. 2, 558-562(15 

The room-temperature interaction of Co overlayers with the 
cleaved InP(110) surface has been studied using soft-x-ray core- 
level photoemission spectroscopy. We show that Co strongly reacts 
with the surface to form phosphide. For small metal coverages the 
reacted overlayer grows in a laminar fashion. The pinning position 
for the 1.5-A-circle Co coverage is approximately 0.30 eV below 
the conduction-band minimum. For higher coverages the pinning is 
difficult to follow due to the uncertainty in accounting for the 
chemical reactions in the core-level spectra. 


41091 Transferable nonorthogonal tight-binding param- 
eters for silicon. (Department of Physics, State University of 
iNew York at Stony Brook, Stony Brook, New York 11794- 
3800). Physical Review [Section] B: Condensed Matter; 34: No. 
2, 859-862(15 Jul 1986). 

Nonorthogonal Slater-Koster ("tight-binding”) parameters 
have been fitted to linear muffin-tin orbital band structures of sili- 
con in the hypothetical sc, fec, and bec structures at the density of 
ordinary diamond-cubic silicon. First- and second-neighbor param- 
eters are used for all three structures. When the eight parameters 
(H-italic/sub s-italic//sub s-italic//sub o/,...,S-italic/sub p-italic// 
sub p-italic//sub 7/) are plotted as a function of neighbor distance, 
they describe approximate smooth curves which align well with the 
values found by Mattheiss and Patel for diamond-cubic Si, even 
though local coordination is entirely different. This suggests an ap- 
proximate transferability of tight-binding parameters, at least if the 
volume is constant and coordination number is four or higher. 


41092 Dielectric function and plasmon structure of stage- 
1 intercalated graphite. (Solid State Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831 and er 
ment of Physics, University of Tennessee, Knoxville, Ten- 
nessee 37916). Physical Review [Section] B: Condensed Matter; 
34: No. 2, 979-993(15 Jul 1986). 

In this paper, we carefully study the dielectric function of 
stage-1, acceptor-type graphite intercalated compounds (GIC’s). 
We model the system by a superlattice of an infinite number of 
ayaa layers, each of which has the band structure described by 

the two-dimensional calculation of Blinowski e-italict-italic a-italicl- 
italic. Tunneling between graphite layers is neglected, and so are 
effects due to intercalants except that of determining the Fermi 
level. However, we have retained a Coulomb term that describes 
the interaction between electrons on different layers. With this 
model, we are able to express the result in analytical form, and our 
treatment is essentially exact. Because of the Coulomb interaction 
along the c-italic axis, the excitation spectrum has a plasmon band 
in the (q-italic,w) plane, where q-italic is the in-plane momentum 
transfer and w the energy transfer. This plasmon band is typical for 
the superlattice structure and contains a three-dimensional mode. 
We find that, despite the presence of a complicated band structure 
in GIC's, the three-dimensional characteristics of the plasmons still 
dominate. A quantitative comparison of plasmon structure between 
our theory and electron scattering experiments is made in this 
work. We obtain reasonable agreements between our theory and 
the measurement, concerning the plasmon energy, the plasmon 
width, and the plasmon intensity. The agreement suggests that our 
dielectric function is reliable in describing the dynamic screening 
mechanism for GIC’s. 
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41093 Relationship between the Auger line shape and the 
electronic properties of graphite. (Sandia National Laborato- 

ries, Albuquerque, New Mexico 87185). Physical Review 
[Section] B: Condensed Matter; 34: No. 2, 1215-1226(15 Jul 
1986). Contract AC04-76DP00789. 

The experimental carbon Auger line shape for graphite has 
been obtained, corrected for the effects of the secondary-electron 
background and extrinsic losses, and placed on an absolute energy 
scale through the use of photoelectron measurements. The resulting 
line shape is compared to a model which consists of the self-convo- 
lution of the graphite one-electron density of states including 
atomic values for the symmetry-determined Auger matrix elements. 
A poor comparison results from this simple model which is consid- 
erably improved by the inclusion of dynamic initial-state screening 
effects. Further improvement results from accounting for final-state 
hole-hole interactions. The final state is characterized by effective 
hole-hole interaction energies of 2.2 eV corresponding to two holes 
in the o band, 1.5 eV for one hole in the o and one in the 7 band, 
and 0.6 eV for both holes in the 7 band. The remaining discrepan- 
cies in our model comparison are suggested to be due to a plasmon 
emission intrinsically coupled to the Auger final state. 


41094 F-italic -center production in alkali halide exyetals 
by monochromatic x-ray and ultraviolet radiation. 

ment of Physics, University of Illinois at Urbana 

paign, 1110 W. Green Street, Urbana, Illinois 61801). Physi- 
cal Review [Section] B: Condensed Matter; 34: No. 2, 1257- 
1263(15 Jul 1986). 

The spectral dependence of the F-italic-center production ef- 
ficiency was observed in the hard-x-ray region at the K-italic edge 
of bromine in KBr and in the near-ultraviolet part of the spectrum 
corresponding to the exciton region of several alkali halides. Evi- 
dence of a definite increase at the core threshold was observed as 
well as a significant wavelength dependence of the F-italic-center 
production efficiency in the near-uv region. These studies were 
made possible by the development of an extremely sensitive method 
of detecting F-italic centers in ultralow concentrations, which uti- 
lizes the luminescent properties of these centers. 


41095 Lifetime effects in low-stage intercalated graphite 
systems, (Solid State Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37831; Department of Physics, 
Calvertity of Tennessee, Knoxville, Tennessee 37916). Phys- 
ical Review [Section] B: Condensed Matter; 34: No. 2, 1264- 
1272(15 Jul 1986). Contract AC05-840R21400. 

Based upon a superlattice model for graphite intercalated 
compounds (GIC’s), we present in this paper a detailed calculation 
of the lifetime of a conduction electron in a stage-1, acceptor-type 
GIC. Both intraband and interband processes, as well as intervalley 
processes, are included in this calculation. We find that it is very 
important to include the dynamic screening in the scheme, because 
the Coulomb interaction can generate plasmons that provide an effi- 
cient way for electrons to decay. The calculated electronic lifetime 
is then applied to the examination of the broad edge structure 
found in optically induced interband transitions. There, only partial 
success is found, possibly because of inaccurate determination of 
the Fermi energy. Improvements of our present calculation are sug- 
gested. 


41096 Spectral dimension of a fractal structure with long- 
range interactions. (Di to di Fisica "Galileo Galilei” 
dell’Universita-grave-accent degli Studi di Padova, Padova 
I-35131, Italy; International School for Advanced Studies, 
Trieste I-34014, Italy; and Sezione di Padova, Istituto Na- 
zionale di Fisica Nucleare, Padova, Italy). Physical Review 
ON B: Condensed Matter; 34: No. 1, 456-4591 Jul 


By an exact renormalization method three different dynami- 
cal regimes are found for a self-similar structure with long-range 
interactions. Unlike in translation invariant systems, a transition 
from nonuniversal to universal anomalous spectral behavior occurs 
as the range of the forces increases beyond a certain threshold. The 
model sheds light on possible qualitative mechanisms behind recent 
experimental results for the density of vibrational states of hemo- 
proteins. Problems of ultradiffusion in hierarchical structures can be 
solved within similar mathematical frameworks. 
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41097 Metallization of CsI. (Lawrence Livermore Na- 
tional Laboratory, University of California, Livermore, 
California 94550). Physical Review Letters; 56: No. 26, 2858- 
2860(30 Jun 1986). Contract W-7405-ENG-48. 

The infrared reflectivity of CsI has been measured in a dia- 
mond-anvil cell up to a pressure of 1.7 Mbar. An analysis of the 
data indicates that the metallization pressure lies in the range of 1.1 
+- 0.1 Mbar. 


41098 Asymmetric melting and freezing kinetics in sili- 
con. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185;). Physical Review Letters; 56: No. 25, 2712- 
2715(23 Jun 1986). Contract AC04-76DP00789. 

We report measurements of the melting velocity of amor- 
phous Si relative to that of (100) crystalline Si. These measurements 
permit the first severe experimental test of theories describing 
highly nonequilibrium freezing and melting. The results indicate 
that freezing in Si is inherently slower than melting; this asymmetry 
can be interpreted in terms of an entropy-related reduction in the 
freezing rate. 


41099 Observation of a magnetic antiphase domain struc- 
ture with long-range order in a synthetic Gd-Y superlattice. 
(Brookhaven National Laboratory, Upton, New York 
11973). Physical Review Letters; 56: No. 25, 2700-2703(23 Jun 
1986). Contract AC02-76CH00016. 

A microscopic magnetic antiphase domain structure has been 
observed in a single-crystal Gd-Y superlattice by neutron diffrac- 
tion. Furthermore, this long-range antiferromagnetic correlation is 
found to occur in a multibilayer, in which each bilayer consists of 
N-italic/sub Gd/ ferromagnetic atomic planes of Gd followed by 
N-italic/sub Y/ planes of nonmagnetic Y, for N-italic/sub Y/ = 
N/sub Gd/ = 10 but not for N-italic/sub Y/ = 6 or 20. This oscil- 
latory behavior is consistent with recent theoretical spectulation 
that the Gd moements are coupled through the intervening Y via 
the Ruderman-Kittel-Kasuya-Yosida interaction. 


41100 
ture on pressure primiti 
Molecular Research Division, Lawrence Berkeley Labora- 
tories and ent of Physics, University of California, 
Berkeley, California 94720). Physical Review Letters; 56: No. 
25, 2770-2770(23 Jun 1986). Contract AC03-76SF00098. 

A Comment on the Letter by K. J. Chang e-italict-italic a- 
italicl-italic., Phys. Rev. Lett. 54, 2375 (1985). 


41101 Local structure of S impurities in GaAs. (AT&T 
Bell Laboratories, Murray Hill, New Jersey 07974). Physical 
Review Letters; 56: No. 24, 2637-2640(16 Jun 1986). 

The local structure of S implanted in GaAs has been deter- 
mined by extended x-ray absorption fine structure by monitoring of 
the S K-italica fluorescence yield. The S first-neighbor shell shows 
a significant static broadening compared to the S second- and third- 
neighbor shells. This indicates two S configurations of approximate- 
ly equal population: (1) substitutional S on an As site and (2) a 
complex formed by S on an As site and an As vacancy on the 
second-neighbor shell with an S—first-neighbor distance relaxation 
of 0.14 +- 0.04 A-circle. The two-site configuration explains the 
disparity between implanted S concentration and net electrical ac- 
tivity. 


41102 Effective exchange energy of paramagnetic solid 
helium-3, (Los Alamos National Lat Laboratory, University of 
California, Los Alamos, New Mexico 87545). Journal of 
Low Temperature Physics; 63: No. 5, 507-534(1 Jun 1986). 

An analysis is made of recent extensive National Bureau of 
standards spin-pressure-modulation data, of increased accuracy and 
precision, along isochores of paramagnetic solid *He in the absence 
and presence of an externally applied constant and uniform magnet- 
ic field of strength up to 8 T-italic. This leads to values of the ex- 

change-energy- J(V) and its derivative dJ(V)/dV along a 
set of ioschores of molar volume V within the formalism of the 
Heisenberg antiferromagnetic exchange-interaction model. To the 
other of the asymptotic product term J(V) dJ(V)/dV and up to 
terms quartic in the magnetic field strength the validity of the 
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model has been verified in the relevant temperature range along 
isochores of molar volumes between 22.5 and 24.4 cm*/mole. The 
termperature and field-strength independence of the elementary 
interaction parameter is further supported by control calculations of 
the temperature-dependent part of the isochoric pressures of the 
free and ized solid, ensuring the internal consistency of the 
formal approach to the stated order of approximation. These results 
strengthen the conclusion reached in previous work based on earli- 
er initial isochoric solid *He pressure data of University of Florida 
investigators, namely, that over a range of temperatures and molar 
volumes the thermal and magnetic equation-of-state pdroperties of 

ic solid *He can be quantitatively accounted for 
through the asymptotic formalism involving the Heisenberg ex- 
change-energy function and its volume derivative. 


41103 Gage for measuring displacements in rock samples. 
Holcomb, D.J.; McNamee, M.J. (to Dept. of Energy, Wash- 

DC). US Patent 4,587,739. 13 May 1986. Filed date 
18 Jul 1985. vp. 

A gage is described for measuring strain in a rock sample, 
comprising: (a) a mounting ring having an inner diameter slightly 
greater than the diameter of the sample; (b) means for mounting the 
ring on the sample, the mounting means including an adjustment 
means providing a first point of contact between the ring and 
sample, and attachment means connected to the ring for providing 
a second point of contact between the ring and sample, the attach- 
ment means being generally immovable in a direction perpendicular 
to the plane of the ring to support the weight of the ring on the 
sample, the attachment means being yieldable diametrically by a 
distance equal to a change in the diameter of the sample in response 
to diametric strain in the rock sample; and (c) sensor means includ- 
ing strain transmitting means in contact with the attachment means 
for accurately transmitting movement of the attachment means 
caused by strain in the rock sample to the sensor means producing 
a variable output in proportion to strain, the strain transmitting 
means being independent of forces acting upon the attachment 
means and thereby being isolated from the forces by the attachment 
means. 


41104 ee Lp panes and 


A. a Y.V.; Markelov, 
N.V,; Chudetskiy, Y.V. (National Aeronautics and Space 
Administration, Washington, DC (USA)). Feb 1986. Trans- 
lated from Teoreticheskoye i talnoye Issledovan- 
iye Razrucheniya Grafitov v Potoke Dissotsiirovanno; 
Vozdukha presented at Heat and Mass Transfer 5: 5th 
Union erence on Heat and Mass Transfer, 85-90(1976). 
10p. NTIS, PC A02/MF AO1. 

From 5. conference on heat and mass transfer; Minsk, Byelo- 
russian SSR (May 1976). 

A method is presented for calculating the heating and ero- 
sion of blunt bodies made of graphite in a high-enthalpy flow of 
dissociated air, assuming chemical equilibrium on the surface and 
taking account of the thermal effects of combustion and sublimation 
of graphite. The analysis involves the use of a finite difference 
scheme to solve an equation of unsteady heat conduction. Attention 
is given to the equilibrium vaporization of C, C2 and C3 molecules. 
The calculations agree well with experimental data for a wide 
range of temperatures and stagnation pressures. 


electron 
shallow implanted and rapid thermally annealed 

con. Sadana, D.K.; Sands, T.; eg ee Rozgonyi, G.A. 

cao Corp., Sunnyvale, CA, USA; La — Berkeley 
CA, USA; North tener 9 State Univ., cigh, USA. 


ety 

a Oxford 25-27 March 1985. ay A.G dnl 

Radar Establishment, Malvern (UK)); Holt, D.B. perial 
Coll. of Science and Technology, London (UK). of 
Metallurgy and Materials Science) ( siti} 
Adam Hilger Ltd. (1985). (CONF. 85531 im 

From 4. Suita che ee ca Uieieneda diicaichieainen, 
ing materials; Oxford, UK (25 Mar 1985). 
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Price Pound 49.50. 

Conventional as well as high resolution transmission electron 
microscopy has been performed on amorphous (a)/crystalline (c) 
interfaces in pre-amorphized surface layers produced by Si* or Get 
implants into Si. It is found that Si* implants invariably create a 
broad transition region at the a/c interface. Misoriented (3-4°) mi- 
crocrystallites present within the transition region act as nucleation 
sites for “hairpin” dislocations in the rapid thermally regrown im- 
planted region. Uniform amorphization and sharpness of the a/c 
interface are found to be a prerequisite for defect-free regrowth of 
the preamorphized layer. 


41106 Radiation effects in optical materials; Proceedings 
of the Thirteenth Critical Reviews of Technology Conference, 
Albuquerque, NM, March 6, 7, 1985. Levy, P.W. Belling- 
ham, WA; Society of Photo-Optical Instrumentation Engi- 
rieers (1985). 185p. (CONF-8503156—). 

From Society of Photo-Optical Instrumentation Engineers 
conference; Albuquerque, NM, USA (6 Mar 1985). 

Various radiation damage processes, including damage in 
fiber optics, laser-induced damage, and the effects on spacecraft 
structures are examined. Papers are presented on the nature of de- 
fects and defect generation in optical crystals, the laser light-in- 
duced physical processes in optical materials, persistent spectral 
hole-burning, and the fiber optics in transient radiation fields. Con- 
sideration is given to fiber optics in high dose radiation fields, laser 
light-induced bulk damage to optics, and radiation effects on light 
sources and detectors. Additional topics include radiation effects on 
solar cells, and space environment effects on spacecraft surface ma- 
terials. Nuclear radiation damage in crystals is discussed along with 
radiation effects in fiber optics. 


41107 Kinetic study of barrier formation and 
interface chemistry of In ON GaAs (110) and InP (110) sur- 
face. Chin, K.K.; Kendelewicz, T.; McCants, C.; Cao, R.; 
Miyano, K.; Lindau, I.; Spicer, W.E. (Stanford Electronics 
Labs., Stanford Univ., Stanford, CA 94305). pp 15 of Pro- 
ceedings of the 12th annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory. Stanford, CA; 
Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meetin; e Stanford, CA, USA (24 Oct 1985). 

inetics of the Schottky barrier formation and interface 

chemical reaction of In on the n- and p-type GaAs (110) and InP 
(110) surface has been studied by using VUV and soft x-ray photo- 
emission spectroscopy. For In on GaAs (110), at different tempera- 
tures, three types of In 4d core level spectra are observed. They 
are identified as adsorbed state, cluster or metallic state, and chemi- 
cally reacted state. At liquid nitrogen temperature, the deposited In 
atoms are adsorbed to the surface, and the band bending of the 
GaAs (110) substrate is small. At room temperature, the In atoms 
form clusters. Upon annealing above 160°C, the chemical shift of 
In 4d indicates that In reacts with As to form about a monolayer of 
Ga/sub x/In/sub 1-x/As. For room and higher temperatures, the 
author observe a much larger band bending, similar to most other 
metal/GaAs (110) systems. For In on InP (110), they observe a 
large band bending (about 1 eV) for p-type and small band bending 
(below 0.1 eV) for n-type. The experimental results may explain 
why In can be used to form ohmic contact with both GaAs and 
InP. 


41108 The cause of initial band bending of cleaved clean 
GaAs(110) surface. Chin, K.K.; Lindau, I.; McCants, C.; 
Cao, R.; Miyano, K.; Spicer, W.E. (Stanford Electronics 
Labs., Stanford Univ., Stanford, CA 94305). pp 16 of Pro- 
ceedings of the 12th annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory. Stanford, CA; 
Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 
From 12. annual S tron Radiation Lab Users Group 
| Stanford, CA, USA — Oct 1985). 
cause of the initial band bending on a clean GaAs(110) 
surface of so-called “poor quality cleavage” has been controversial. 
To study this problem and other related interfacial phenomena, a 
new type of geometric factor multi-metal evaporator has been de- 
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signed, which enables us to obtain reproducible metal coverages as 
low as 10~* monolayers. By using VUV and soft X-ray photoemis- 
sion spectroscopy and following the early stage of band bending in- 
duced by the deposition of various metals on an n-or p-type 
GaAs(110) surface of different cleavage quality, it is found that a 
certain amount of initial band bending present on a clean 
GaAs(110) surface of poor quality cleavage is equivalent to a cer- 
tain amount of metal coverage (usually below 0.01 ML). This phe- 
nomena can most plausibly be explained in the following way. Any 
initial band bending on a clean GaAs(110) surface is due to surface 
defect states created by the cleaving. These cleavage induced de- 
fects are of the same nature as the defects created by deposited 
metal atoms. Kinetic barrier height of defect formation is also dis- 
cussed. 


41109 The structure of Silicon-Tellurium glasses. Zhao, 
J.; Shenoy, G.K.; Montano, P.; Alp, E.E.; Susman, S.; 
Volin, K.J. (Materials Science and ‘ech. Div., Argonne 


National Lab., Argonne, IL 60439). pp 20 of Proceedings of 


the 12th annual users group meeting of the Stanford Syn- 
chrotron Radiation Laboratory. Stanford, CA; Stanford 
Synchrotron Radiation Laboratory (1985). (CONF- 
8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 


mecting, Saabs. CA, USA (24 Oct 1985). 
Silicon-Tellurium system forms glasses in the range 


0.05x350.25. These glasses belong to a class of binary semiconduct- 
ing chalcogenides in which there is both theoretical and technologi- 
cal interest. In a general program of understanding the formation 
and structure of these glasses, the authors measured the Te K-edge 
EXAFS to obtain the local structure information. They present a 
typical fit to the k.chi(k) back Fourier transform for x = 0.25 
sample. From the analysis, the distances of near-neighbor Si and Te 
atoms from a Te atom and the relative coordination numbers have 
been determined for the various compositions. 


41110 Arsenic overlayer on Si(111): Removal of surface 
reconstruction. Olmstead, M.A.; Uhrberg, R.I.G.; Bringans, 
R.D.; Bachrach, R.Z. (Xerox Palo Alto Research Center, 
Palo Alto, CA 94304). pp 24 of Proceedings of the 12th 
annual users group meeting of the Stanford Synchrotron 


Radiation Laboratory. Stanford, CA; Stanford Synchrotron 
Radiation identi (1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
——, Stanford, CA, USA (24 Oct 1985). 

sputtered and annealed (111) surface of silicon exhibits a 

strong 7 x 7 reconstruction. Evidence from a number of techniques 
shows that this large unit cell has a number of distinctly different 
surface atomic sites. The reconstruction of the surface is driven by 
a lowering of the energy of the dangling-bond orbitals, which are 
half-filled on the ideal surface. If the dangling bonds were to 
become saturated, the driving force for the reconstruction would be 
reduced, and a nearly “ideal” surface should result. This can be ap- 
proximated by an As terminated surface, with As atoms substituting 
for the top atomic layer of Si. The As is then 3-fold coordinated, 
which it prefers, with 2 electrons in a “lone-pair” orbital. This 
model, with each Si second layer atom bonded to 3 As atoms 
above and one Si below, predicts the observed removal of the 7 x 7 
reconstruction upon As exposure. It also predicts that the core- 
level spectra of the Si atoms should exhibit only one non-bulk site, 
well shifted from the bulk peak, as opposed to the many different 
sites for the 7 x 7 surface. This configuration has also been predict- 
ed and observed for the Ge(111) surface. 


41111 As-As dimers on the Si(100)2 x 1 surface. Uhr- 
berg, R.L.G.; Bringans, R.D.; Bachrach, R.Z. (Xerox Palo 
Alto Research Center, 3333 Coyote Hill Rd., Palo Alto, CA 
94304). pp 25 of Proceedings of the 12th annual users group 
meeting of the Stanford Synchrotron Radiation Laboratory. 
Stanford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 


ae Ses Cee 24 Oct 1985). 
surface atoms on ideal (100) surface of Si each have 


two broken bonds. There is consequently a strong driving force for 
reconstruction, whether by dimer formation alone or by a dimer 
plus chain model as proposed recently. In both cases, one occupied 
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and one unoccupied surface state is present per unit cell. In this 
study we examined the effect of the addition of a monolayer of As 
on Si(100). Dimer formation between pairs of As atoms is then very 
likely because the extra electron on each As atom allows the 
system to become fully coordinated with two occupied states per 
unit cell. 


41112 A study of the adsorption of H2S on Ge(111). 
Robey, S.W.; Bahr, C.C.; Hussain, Z.; Leung, K.T.; ig 
SchachvonWittenau, A. EB; Shirley, D.A. (Materials and 
Molecular Research Div., ‘Lawrence Lab., Berke- 
ley, CA). pp 27 of of the 12th annual users 
group meeting of the Stanford Synchrotron Radiation Lab- 
oratory. Stanford, CA; Stanford Synchrotron Radiation 
Laboratory (1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
> Stanford, CA, USA (24 Oct ar 
lace structural determinations for systems involving ad- 


corption om soteloddauiane suaieninn-ekaeibdtians Weddin te 
expected to be an important consideration, are few in comparison 
to studies of adsorption on metallic surfaces. With this in mind, 
angle-resolved photoemission measurements were performed to 
obtain the extended fine structure above the S (is) excitation 
threshold for the system (2 x 2)S/Ge(111). A clean Ge(111) surface 
exhibiting the (2 x 8) LEED pattern was prepared by cycles of 
argon ion sputtering and annealing at 600°C. TEsposure to HeS with 
subsequent annealing at approximately 350°C produced a sharp (2 x 
2) LEED pattern. Data on this surface were collected for both 
normal photoelectron emission and emission in a direction 60° from 
the surface normal toward the [001] direction. Analysis of this fine 
structure using EXAFS Fourier transform techniques and compari- 
sons with theoretical simulations allows one to determine the ad- 
sorption site and local geometry. The results of this analysis are 
presented. 


41113 Valence band photoemission studies at the Si(111)- 
2 x 1 and 7 x 7 surfaces: A comparison. Yeh, J.J.; Cao, R.; 
Friedman, D.J.; Hwang, J.; Wahi, A.; Koch, S.; ‘Lindau, 
(Stanford Electronics Labs., Stanford, CA 94305). pp 22 of 
Proceedings of the 12th annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory. Stanford, CA; 
Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

Soft x-ray photoemission studies of the Si(111) surface at 
highly surface sensitive photon energies (65eV - 170eV) have re- 
vealed the differences in the surface valence band electronic struc- 
ture as a result of the different surface reconstructions. By anneal- 
ing the in situ cleaved Si(111) crystal, displaying the 2 x 1 recon- 
struction, the formed 7 x 7 surface shows significant changes in the 
valence band. For the 7 x 7 surface, the peak closest to the Fermi 
level in thé valence band EDC, i.e. the most p-like peak, appears as 
a very sharp structure which to our knowledge has not been ob- 
served before. The rest of the valence band looks similar for the 
two reconstructions except that the intensity of the two deeper 
lying valence band structures are more suppressed for the 7 x 7 sur- 
face at the higher photon energies. This first direct comparison of 
the valence band EDC's of the Si(111)-2 x 1 and 7 x 7 surfaces 


also implies that the theoretical bulk structure of Si(111) must be 
modified for the different surface reconstructions to give an ade- 
quate description of the surface electronic structure. 


41114 Ti on GaAs(110). McCants, C.E.; Kendelewicz, 
T.; Williams, M.D.; List, R.S.; Lindau, I; Spicer, W.E. 
(Stanford Electronics Labs., Stanford Univ., Stanford, CA 
94305). pp 38 of of the 12th annual users group 
meeting of the Stanford Synchrotron Radiation Laboratory. 
Stanford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). (CONF-8510138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
aah eee CA, USA (24 Oct 1985). 
chemical and electronic of the Ti:GaAs inter- 
face have been studied using soft x-ray and ultraviolet photoemis- 





The Fermi level pinning position is observed to 
for n-type, consistent with both the Unified Defect 
the charge transfer effects observed by Williams et. al. 

eee ares econo ee 


sat wih ncresing Ti coverage Te A oo love 
in addition, as appears to diffuse through 

Fo (<10 monolayers) coverage. This, in addi- 

the intensity ratio between the As 3d/sub 5/2/ 

as suggests the formation of a Ti-arsenide, 


y 
the possibility of cluster formation with increasing temperature 
(0<10 monolayers). These results are also consistent with those ob- 
tained by Waldrop et. al. for Ti:GaAs(100) interfaces. 


41115 Initial stage of Si(111) thermal oxidation. , 
T.; Jupiter, P.; Nakamura, H.; Lindau, I.; Spicer, W. 

. (Stanford Electronics ‘Labs., Stanford Univ., Stan. 
ford, CA 94305). pp 39 of of the 12th annual 
users group meeting of the Stanford Synchrotron Radiation 
Laboratory. Stanford, CA; Stanford Synchrotron Radiation 
tees. (1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
snetng, Seated C CA, USA (24 Oct 1985). 

the initial stage of Si oxidation can help us under- 

stand the atomic arrangement and electronic structure at the tech- 

nologically important Si-SiO2 interface, as well as shed new insights 

into the oxidation process. Previous early oxidation studies have 


concentrated on room temperature oxidation. This is a s i 
study of the early oxidation process in a wide range 
(20-700°C) for the Si(111) 7 x 7 annealed. iti 


synchrotron radiation is used to probe'the reaction at the topmost 
Si layers. hv=130eV light is used to excite the Si-2p core level. 
Chemically shifted species to highet binding energy are observed. 


41116 Surface chemistry and Fermi level pinning during 
oxidation of n-InP (110). Bertness, K,A.; Kendelewicz, T.; 
List, R.S.; Williams, M.D.; Lindau, I; Spicer, W.E. (Stan- 
ford Electronics Labs., Stanford Univ., Stanford, CA 
94305). pp 21 of Proceedings of the 12th annual users group 
meeting of the Stanford Synchrotron Radiation Laboratory. 
Stanford, CA; Stanford Synchrotron Radiation Laboratory 
(1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
inating: Stanford, CA, USA (24 Oct 1985). 

authors present new soft x-ray photoemission spectra 

taken at SSRL which associate the Fermi level behavior with a 
level in oxides on the surface of the InP rather than with a native 
defect such as a P vacancy. This interpretation changes strongly 
the overall picture of pinning states near InP-adatom interfaces. 
Specifically, they observed that the reversal in Fermi level move- 
ment occurs at exactly the same oxygen exposure as the appearance 
of structure in the In 4d core line indicative of the formation of In 
oxide(s). Phosphorous oxide is also indicated, as expected, along 
with elemental P, but the In oxide is particularly relevant because 
IneOs has a sufficient density of shallow donor states to make it an 
n-type semiconductor. 
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REFER ALSO TO CITATION(S) 39484, 39497, 39499, 39500, 39501, 39503, 
39504, 39505, 39506, 39507, 39508, 39509, 39510, 39512, — 39513, 39513, 
39514, 39515, 39516, 39521, 39566, 39697, 39697, 39697, 39700, 39700, 39925, 
39925, 39925, 39933, 39943, 40056, 40076, 


40643, 40842, 40843, 41072, 41160, 
41160, 41231, 41419, 41419, 41459, 41606, 41646, 41647, 41743, 41761, 41911 


ee Neutron and gamma-ray 
Research 


sensitivity of an argon-filled ion chamber. report, 
June-September 1985, Heimbach, C.R. (Army Combat Sys- 
tems Test Activity (Prov.), Aberdeen Proving Ground, MD 
(USA)). Mar 198¢ 29p. NTIS, PC A03/MF 

In order to use an ion chamber accurately in a mixed neu- 
tron and gamma-ray field, its sensitivity to all components of the 
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radiation must be known. The sensitivity of a commercial steel- 
walled, argon-filled ion chamber to neutrons and gamma rays of 
various energies has been measured and compared to calculated es- 
timates. The ion chamber gives conservative results when used in 
an unknown field, and the overestimates can be quite large. Key- 
words: Ion chamber; Neutron sensitivity, Gamma-ray sensitivity; 
and Cavity theory. 


pe oe Actinide-lanthanide counter 

current separation in mixer-settlers. Vitart, X.; Musikas, C.; 

yg cnc J.P.; Hoel, P. (CEA Centre d'Etudes Nucleaires 

ontenay-aux-Roses, 92 (France). Inst. de Recherche 

Technologique et de ee ONT Industriel (IRDI)). 

Sep 1985. 21p. (In French). (CONF-8509147—23). Ss 

(US Sales Only), A02/MF AOl. File Number 
DE86752239. 

From ACTINIDES ‘85; Aix-en-Provence, France (1 Sep 
1985). ; 

First results dealing with trivalent actinide-lanthanide group 
separations in mixer settler using as extractant the mixture tris (2,4,6 
(2-pyridyl))-1,3,5, triazine (TPTZ), dinolylnaphtalene sulfonic acid 
(HDNNS) are reported. Carbon tetrachloride was used as diluent in 
order to minimize the phase di t difficulties. Aqueous 
phase was 0.125 N HNOs with 0.003 M TPTZ. Group separation at 
the radioactive traces level was satisfactory, 99.9 % of Am(III) 
being recovered with only 2% of the initial lanthanides. For macro 
concentrations 5% of the lanthanides were still present in the or- 
ganic americium fraction (99.5% of initial americium). These in- 
complete separations were attributed to temperature fluctuations in 
the mixer settler and some incomplete phase disengagement due to 
the equipment small size. 1 table, 11 figs., 3 refs. 


41119 (CEA-CONF—8195) Trivalent actinide-lanthanide 
extraction by DEHPA. Structure of organic complexes. 
Pattee, D.; Musikas, C.; Faure, A.; Chachaty, C. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. =. RaRDD) Technologique et ds Devel 
pement Indus’ on 1985. 20p. (In French 
PSONF-8505147-25) N Nis (US Sales Only), PC A02/MF 
A01. File Number DE86752240. 

From ACTINIDES '85; Aix-en-Provence, France (1 Sep 
1985). 

The di-2-ethylhexyldithiophosphoric acid HDEHDTP is a 
bidentate ligand with sulphur donor atoms which has a good affini- 
ty for soft acids. HO H NMR and light diffraction let us demon- 
strate that HDEHDTP is a monomer and NaDEHDTP a reverse 
micelle. When La* replaces Na*, the reverse micelle is preserved. 
In the same way when TBP expells HO the polymerised state is 
preserved. Evidence of that is provided by low angle X-ray diffrac- 
tion; the micelles are shell-shaped and the ions are strongly tied to 
the ligand. The mechanism of extraction has been determined with 
traces of metal for HDEHDTP and the synergistic system 
HDEHDTP, TBP. The substitution of HxO by TBP in the complex 
induces a shortening of the S-metal bound so that the 5f ions better 
ability to form covalent bounds is settled. | 


41120 (DOE/ER/13127—10) pean separations with 
calorimetric absorbance detection. Final progress report, Sep- 
tember 1, 1983-August 31, 1986. Sepaniak, M.J. (Tennessee 
Univ., Knoxville (USA). Dept. of Chemistry). Mar 1986. 
Contract AS05-83ER13127. 27p. — PC A03/MF A0Ol; 
GPO Dep. File Number DE8 1311 

Po paths > cag: RD 
based detection were studied in this work. A brief chronological 
survey of our work precedes a more detailed description of the 
techniques and our results. We extended our pre-contract work 
with open capillary LC by preparing bonded-phase columns. Initial 
experiments involving pulsed double beam thermal lens detection 
revealed problems with “cleanly” focusing the pulsed laser beam 
through open capillary LC flow cells. Also during the second year, 
we investigated the use of dynamically modified open capillary col- 
umns. Procedures for directly sampling biological samples, such as 
body fluids, were developed and we also began constructing an 
ultra-low volume solvent delivery system. During the third year of 
this contract we are continuing attempts to efficiently pack fused 
silica columns and evaluating the use of photothermal refraction de- 
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tection with these columns. Since the volume requirements of open 
capillary LC are lessened when electrokinetic pumping is employed 
we have begun exploring capillary electrophoretic separation 
cedures. By incorporating micelles in the mobile phase we are now 
able to very efficiently separate a variety of neutral compounds 
with extremely high efficiency. 


41121 (DOE/ER/45163—4) X-ray spectroscopy of solids 
under pressure. Annual technical progress report, August 
1985-October 1986. R.L. (Washin, Univ., Seattle 
(USA). Dept. of Physics). 30 Jun 1986. Contract FG06- 
84ER45163. 5p. NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86013143. 

A program to investigate the x-ray absorption behavior of 
materials subjected to high pressures has been continued. Of par- 
ticular interest has been the EXAFS (extended x-ray absorption 
fine structure) and XANES (x-ray absorption near edge structure). 
Materials generally studied are alkali halides, mixed-valent materi- 
als, compressed copper, and rhenium trioxide. The questions ad- 
dressed are phase changes at high pressure and sensitivity of the 
theory of EXAFS to volume change. 


41122 (GJ/TMC—25) erry 
measurement comparison M. 


Pearson, 
Field Engineering Corp., Grand Junction, CO (USA)). Jun 
1986. Contract AC07-76GJ01664. 47p. (CONF-8509306— 
Summ.). NTIS, PC A03/MF A0l; 1; GPO Dep. File 
Number DE86012076. 

From Interlaboratory radon-daughter tt compari- 


son a Decuaa af co, Energy (DOE) Office a ot 


Action and Waste = teas established the Technical Measure- 
ments Center to provide standardization, calibration, comparability, 
verification of data, quality assurance, and cost-effectiveness for the 
measurement requirements of DOE remedial action programs. One 
Ne ee ee ee 
age indoor radon-daughter Se ee Technical 
Measurements Center sponsored an interlaboratory 

during the period 9-12 September 1985 for the purpose of providing 
an opportunity for comparison of radon-daughter measurements, in 


tal Chamber at the DOE Grand Junction Projects Office was used 
for the workshop. Primary consideration was given to radon- 
daughter grab-sampling methods, but Radon Progeny Integrating 
Sampling Unit (RPISU) measurements and radon-flux measure- 
ments were also investigated. Results from the workshop indicate 
that comparable results for radon-daughter measurements can be 
obtained by a variety of instruments and technicians all employing 
the same method. Special attention must be given to the accuracy 
of air volume sampled, but with appropriate care any of a number 
ter concen: 


method. The two additional facets of the workshop, RPISU and 
radon-flux measurements, demonstrate that reliable measurements 
with RPISUs and charcoal canisters can be made with appropriate- 
ly calibrated instruments from widely dispersed laboratories. 


41123 (GKSS—86/E/4) Characterization and comparison 
of pervaporation membranes. K. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-T: 
hude (Germany, ven, 1986. ee German). NTIS tus 
Sales Only), PC A ile Number Seserszs45, 
A athad ivsedeigeh to dean Gu guiiaanclsgu 
vaporation-membrane and permit comparison of different mem- 
branes using a ‘reduced operation length’. 


(IAEA-RL—128) Survey of currently available ref- 


Agency, Vienna (Austria)). Dec 1985. 7: 
Only), PC A04/MF A0O1. File Number DE 

date sone Gua Gat anneal telaemet ieanhs ita 
have been developed for use in connection with the determination 
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of toxic and essential trace elements in biomedical and health-relat- 
ed environmental samples. Data are reported on 60 biological and 
40 environmental (non-biological) reference materials from 11 sup- 
pliers. Certified concentration values (or their equivalents) and non- 
certified concentration values (or information values) are presented 
in various tables which are intended to help the user select a refer- 
ence material that matches as closely as possible (i.e. with respect 
to matrix type and concentration of the element of interest) the 


ing parameters: 
total number of reference materials= 100; total number of elements 
recorded=69; total number of concentration values record- 
ed=1771. Also included in the report is information (where avail- 
able) on the cost of each material, the unit weight or volume sup- 
plied, and the minimum weight of material recommended for analy- 


ee te ee a 
tria)). 1985.. 281 (CONF. SONF-8410105- 5 Ni NTIS “US Sales 
Only), PC A13 A01. File Number DE86702275. 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

This final report includes papers which fall into three gener- 
al areas: Ne ee ee separation tech- 
niques, uranium/thorium separation from other elements for analyti- 
cal and processing operations, and theory and mechanism of 
tion techniques. A separate abstract was prepared for each of the 9 
papers. . 


41126 (IAEA- bap afin pp 9-18) Rapid radioche- 
mical neutron activation analysis. Fardy, J.J. 


separations in 
(Commonwealth Scientific 2 and Industrial Research 
zation, Lucas Heights, Australia. Div. of Energy Chemis- 
try). 1985. NTIS (US Sales Only), PC A13/MF A01. File 
Number DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 


1984 

. Rapid radiochemical separation procedures based on the re- 
moval of metal ions by columns of Cis-bonded silica gel after selec- 
tive complexation are examined and the simplicity of the method 
demonstrated by its application to the determination of Mn, Cu and 
Zn in neutron-activated material. The method is rapid 
and reliable and readily adaptable in all radiochemical laboratories. 
An alternative separation procedure for selenium in blood plasma 
involving desalination and concentration of the selenium protein 
complex by gel filtration or ultrafiltration is briefly discussed. 


41127 (AEA-TECDOC—350, 2? Radiochemical 
applications of the increased cout tela. crys- 
ao T. (Eoetvoes Lorand 


sccmpanying ct 
Szervetlen es Analitikai Komi Intezet). Baap 
nrig (US Sales Only), PC A13/MF AOl. File Number 
DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

» vin eae eine tetebeen 
tivity of a solid during and as a consequence of a crystalline trans- 
formation”. The crystalline transformation usually considered is 
that achieved by heating the solid through a phase transition tem- 


when one needs to separate a nuclide of interest from interfering 
nuclides with high specificity. 
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41128 (IAEA-TECDOC—350, pp 33-51) Separations 
and methods for alpha assay by scintillation. 
McDowell, W.J.; Case, G.N. (Oak Ridge National Lab., 
TN, USA). 1985. NTIS (US Sales Only), A13/MF AOl1. 
File Number DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

Alpha emitting nuclides can be accurately assayed by liquid 
scintillation methods and with energy resolution sufficient for useful 
nuclide identification if sample-preparation procedures, detectors 
and electronics designed for alpha assay by liquid scintillation are 
used. The problem of spectral shift due to scintillator quenching is 
solved by the use of an extractive scintillator and beta-gamma back- 
ground is reduced to a low value (0.01-0.02 counts per minute) by 
the use of electronic pulse-shape discrimination. The use of beta 
liquid scintillation sample preparation methods and equipment can 
yield useful results when the nuclide purity is known and back- 
ground and quenching are not a problem. 


41129 (IAEA-TECDOC—350, pp 83-95) Membrane ex- 
traction in preconcentration of uranium, fission products and 
corrosion radionuclides. Macasek, F.; Mikulaj, V.; Rajec, P.; 
Kopunec, R.; Svec, A. (Department of Nuclear ‘Chemistry, 
Comenius Univ., Bratislava, Czechoslovakia). 1985. NTIS 
(US Sales Oni y), PC Al3/MF AOl. File Number 
DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). & 

The membrane extraction consists in transport of solutes 
through a mobile liquid membrane formed by organic solvent in 
double water (strippant) / oil (extractant) / water (feed) emulsions. 
This work was undertaken to evaluate the advantages and draw- 
backs of membrane extraction in. preconcentration of radionuclides 
from water solutions to use it in radiochemical analysis, hydrome- 
tallurgy of uranium leach solutions and radioactive waste water 
treatment. The approach involved: (a) theory development, (b) 
search for stable emulsion systems, (c) techniques of absolute pre- 
concentration, (d) suppressing a contamination of the feed with 
strippant, (¢) development of hybrid analytical and radioanalytical 
methods. The extraction of cesium, strontium, cobalt(II), 
uranium(VI), cerium (III) and technetium(VII) was investigated 
with chelating agents (di-2-ethylhexylphosphoric acid, 8-hydroxy- 
quinoline, KELEX 100, LIX 64N and ABF) and in ion exchange 
systems (e.g. with quaternary ammonium salts and_bis(1,2- 
dicarbollyl)cobalt(III). 


(IAEA-TECDOC—350, pp 101-172) Solvent ex- 

traction of uranium, thorium and rare earths with dialkyldith- 

acids. Haiduc, I.; Curtui, M.; Haiduc, I; Si- 

laghi-Dumitrescu, I. (Babes-Bolyai Univ., "Cluj, Romania). 

1985. NTIS (US Sales Only), PC A13/MF AOl. File 
Number DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

The extraction of uranium(VI), thorium(IV) and rare earths 
like lanthanum(III) and cerium(III), are extracted from aqueous so- 
lutions at low pH, with dialkyldithiophosphoric acids, as neutral 
complexes M(dtp)sub(n) where M=UOn, n=2; M=Th, n=4 and 
M=La, Ce, n=3. The mechanism has been established by using 
slope analysis of extraction curves. Oxygen-containing solvents are 
better diluents for the extraction than hydrocarbons or chlorocar- 
bons. The addition of neutral donor ligands, like tributylphosphate, 
triphenylphosphine oxide, trioctylphosphine oxide produce strong 
synergic effects and these oxophosphorus compounds were found 
to participate in the formation of the extracted species, which are 
adducts of the type M(dtp)sub(n).yS. The factors influencing the 
extraction were investigated in detail and the extraction effectivity 
was determined for most promising systems. 
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41131 (IAEA-TECDOC—350, pp 175-186) Physico- 
chemical bases of yttrium-lanthanides-actinides separations. 
Siekierski, S.; Alzuhairi, T.J.M.; Fuks, L. (Institute of Nu- 
clear Chemistry and Technology, Warsaw, Poland). 1985. 
NTIS (US Sales Only), PC A13/MF A0Ol1. File Number 
DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

° The positions of yttrium, americium(II]) and plutonium(III) 
within lanthanides with respect to Gibbs energy, enthalpy and en- 
tropy of complex. formation have been determined for a number of 
ligands. It was found that with respect to AG® yttrium and the two 
actinides shift in opposite directions across the lanthanide series 
with the change of the ligand. For soft ligands yttrium is a slightly 
heavier and americium(III) and plutonium(III) are slightly lighter 
pseudolanthanides with respect to enthalpy than with respect to en- 
tropy. For hard ligands the opposite holds. Changes in the positions 
of yttrium and actinides(III) within lanthanides have been explained 
in terms of a contribution from covalency to bonding increasing in 
the order yttrium < lanthanides < actinides. 


(IAEA-TECDOC—350, pp 189-206) Diluent 
effect on the extraction of uranium (VI) from hydrochloric 
acid solutions by long-chain amines. Sato, T.; Naka- 
mura, T. (Shizuoka Univ., Hamamatsu, Ja 
Engineering). 1985. NTIS (US Sales Only), 

AOl1. File Number DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

, The extraction of uranium(VI) from hydrochloric acid solu- 
tions by trioctylamine (TOA) and trioctylmethylammonium chlo- 
ride (TOMAC) have been examined using various diluents such as 
benzene, chlorobenzene, o-dichlorobenzene, toluene, m-xylene, ni- 
trobenzene, carbon tetrachloride, chloroform, 1,1-dichloroethane 
and 1,2-dichloroethane. It is found that by assuming a regular solu- 
tion, the distribution coefficient and the enthalpy change associated 
with the metal extraction can be expressed in terms of the solubility 
parameter of TOMAC, diluent and the complex formed in the or- 
ganic phase and their molar volumes, and in contrast that a parabo- 
lic dependence of the distribution coefficient on the solubility pa- 
rameter of diluent is not observed in the extraction by TOA in or- 
ganic solvents, although the enthalpy change associated with urani- 
um extraction exhibits a parabolic dependence on the solubility pa- 
rameter. Further, the results for the extraction of divalent copper, 
zinc and cadmium from hydrochloric acid solutions by TOA and 
TOMAC are investigated in comparison with those of uranium(VI). 


(IAEA-TECDOC—351, pp 75-88) D-T neutron 
research 


sources as an alternative to reactors. Paic, G. (Insti- 
tut Rudjer Boskovic, Zagreb, Yugoslavia). 1985. NTIS (US 
Sales Only), PC A06, AO1. File Number DE86702312. 
(CONF-8406326—). 

From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; Uppsala, Sweden (18 Jun 1984). 

The D-T neutron generators used by small research labora- 
tories are characterized by the following performances. Accelerat- 
ing voltage: 150-400 kV, beam current <=2mA useful long term 
neutron yield -10" in 4arsr. The discussion of the potential of neu- 
tron generators for research and application is limited to the scope 
of machine parameters discussed above. The following topics are 
discussed: nuclear data measurements, microscopic and macroscop- 
ic data; uses as analytical tool in geology, environment, agriculture 
and other fields where they can compete effectively with other ana- 
lytical techniques; uses as radiation sources for studies in radiobio- 
logy and medical applications; miscellaneous. The discussion in- 
cludes the aspects of cost, maintenance skills required, existence of 
regional activities, etc. 

41134 (IAEA-TECDOC—351, pp 103-111) Fast heavy 
ion induced of biomolecules - desorption 
mass ee (PDMS). Sundqvist, B. (Tandem Acceler- 


= aa Uppsala, Sweden). 1985. NTIS (US Sales Only), 
AOl. File Number DE86702312. (CONF- 
2406326) 
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From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; U; Sweden (18 Jun 1984). 

Fast heavy ions like fission fragments from a ***Cf-source 
induce desorption of molecular and fragment ions when they hit 
the surface of a bioorganic solid. This effect can be exploited in the 
ion-source of a mass spectrometer. As compared to other ionization 
methods available in mass spectroscopy this method is particularly 
powerful for large thermally labile biomolecules, e.g. proteins. A 
new area of research is rapidly developing. It involves studies of 
mechanisms for fast ion induced desorption and biomolecule ion 
formation and the development of experimental tools to determine 
the mass of these large molecular ions. Both **Cf fission fragments 
and beams from several heavy ion accelerators are used in this re- 
search. The work at Uppsala in this field will be briefly reviewed. 


41135 eee pp 34-38) About  ormenenaatn 
transitions in nuclear resonance. Saganowski, S. 
itute of Nuclear Physics, Krakow, Poiana). 1982. (In 
olish). NTIS (US Sales Only), PC Ai3/MF AO0Ol1. File 
Number DE86780467. (CONF-81 12121—). 
From 14. national seminar on nuclear magnetic resonance 
and its ios res: Poland (1 Dec 1981). 
new method of NMR, i in which the many-quantum transi- 
eissanahuan’s deamban In the method some theoretical as- 
pects of impulsed methods and two-dimensional NMR spectroscopy 
are taken into account what allows to observe indirectly many- 
quantum effects. 


((NP—1174/PL) miner of 14, national semi- 
resonance and 


its applications. (Insti- 

tute of Nuclear Physics, Krakow (Poland)). 1982. 306p. = 
Polish). (CONF-8112121—). NTIS ce Sales Only), PC 
A13/MF AO1. File Number DE8678046 

From 14. Sain cotta meine: inetinse 
and its applications; Krakow, Poland (1 Dec 1981). 

Separate abstracts were prepared for individual papers in this 
conference. 


S_ Sales ; 
DE86752199. (CONF-8403239—; PWA—47/84). 
From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
eee ene F.R. Germany (20 Mar 1984). 


assessment of products in solid wastes and 
waste containing a particles in a range below 1 g and in cask up to 
volumes of 400 1 (LAW/MAW/itrified wastes) neutron-measuring 
methods are suitable. In the paper, the measuring principle, the cask 
measuring device and the trial programme are described. (DG). 


(LA—10701-MS) Quantification of neptunium 

isotope dilution mass spectrometry. Efurd, D.W.; Drake, J.; 
Roensch, F.R.; Ca J.H.; May 1966 (Los Alamos Na- 
SA)). May 1986. Contract W-7405- 
NTIS, PC A02/MF A01; GPO Dep. File 

6012746. 

A surface ionization-diffusion-type ionization source that 
uses a rhenium filament overplated with platinum has been devel- 
oped and optimized for 0.1-ng neptunium samples. This source is 


capable of measuring the neptunium content of nuclear-test-debris 
samples to 0.15% precision at the 95% confidence level. 14 refs., 3 


-N. (Monsan 
” OH (USA). Mound). i 
76D 3. 2ip. (CONF-8604217—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010415. 
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tematically introduces the gas to the ionization region of the MS 
and calibration procedures that reflect the MS response to time de- 
pendent partial pressures in the gas source. Formalism for describ- 
ing the gas flow, fractionation processes and the ionization process 
is presented. Long-term sensitivity data for D2 is presented for 
three types of mass spectrometers: a quadrupole, a cycloid and a 
magnetic sector mass spectrometer. The use of appropriate standard 

gas mixtures to monitor the accuracy of the MS calibration by con- 
trol chart is advocated. Bias data from control charts can be used 
as the basis for minor calibration adjustments rather than total reca- 
libration. 


41140 


PC A03/MF AO1; 1; GPO Dep. File ‘Number D 6013375. 
; The Pacific Northwest Laboratory has developed a unique 
capability for analysis of high-level radioactive material. This capa- 
bility is achieved with a group of shielded research-quality instru- 
ments that can provide a multi-dimensional analysis of the same ra- 
dioactive i This instrument group includes an inductively 
coupled plasma (SICP) atomic emission spectrometer, an x-ray dif- 
fractometer (SXRD), and a scanning electron microscope (SSEM), 
as well as a scanning Auger analyzer (AES) modified for analysis 
of low-level radioactive specimens. A shielded microprobe (SEMP) 
and radiochemistry analytical facilities are also available in nearby 
laboratories, and a high-resolution fully shielded Auger instrument 
(SAES) is being added. 


41141 


ed by transient-Raman spectroscopy. 
Shelnutt, oa Alston, K.; Findsen, E.W.; Ondrias, M.R.; 

Rifkind, J.M. (Sandia National Labs., Albuquerque, NM 
(USA); Benedict Coll., Columbia, SC (USA); New Mexico 
Univ., Alb (USA); National Inst. on Aging, Balti- 
more, MD (USA)). 1986. Contract AC04-76DP00789. 3p. 
(CONF-860853—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009638. 

From 10. international conference on Raman spectroscopy; 
Eugene, OR, USA (31 Aug 1986). 

Nickel porphyrins are of interest because of their occurrence 
in coal, shale, and petroleum deposits and because of their key role 
in biological conversion of CO: to methane. The enzyme methylre- 
ductase is the enzyme that catalyses the final step, and possibly 
other steps, in the reduction of CO, to methane. The active site of 
methylreductase contains a nickel-sirochlorin derivative called Fiso. 
Understanding the involvement of Fiso in methane production is of 
importance to the natural gas industry for utilizing abundant inor- 
ganic resources for production of gaseous fuels. Recently, we have 
used resonance Raman spectroscopy to investigate axial ligand 
processes at the metal in Ni-porphyrin complexes and Ni-reconsti- 
tuted heme proteins. These studies provide useful models for axial 
ligation and for Ni-porphyrin-protein interactions that may be im- 
portant in the function of the methylreductase enzyme. 8 refs. 


41142 (SAND—86-0959C) Double-resonance techniques 
for Raman-spectroscopy. [Esherick, P.; 
Owyoung, A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 3p. (CONF- 
860853—1). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86009640. 

From 10. international conference on Raman spectroscopy; 
Eugene, OR, USA (31 Aug 1986). 

In an effort to improve the sensitivity of coherent Raman 
spectroscopies we have been investigating double-resonance tech- 
niques that can combine the high-resolution of stimulated Raman 
spectroscopy with the sensitivity of electronically resonant spec- 
troscopies such as multiphoton ionization. One such technique that 
has been highly successful in our laboratory is ionization detected 
stimulated Raman spectroscopy (IDSRS). In IDSRS, resonant laser 
ionization is used to detect vibrationally excited molecules pro- 
duced via stimulated Raman pumping. In a two-step process mole- 
cules are first excited to v = 1 levels via a driven stimulated 
Raman transition. Following this the rotational/vibrational distribu- 
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tion is probed with resonant laser ionization by a tunable UV 
source. Raman spectra are then obtained by scanning the frequency 
of one of the Raman pump sources and monitoring the ionziation 
signal as a function of the frequency difference (Stokes shift) be- 
tween this laser and the second, fixed-frequency, visible pump laser. 
4 refs., 1 fig. 


41143 Effects of laser beam parameters in laser ion mo- 
bility spectrometry. Eiceman, G.A.; Vandiver, V.J.; Leasure, 
C.S.; Anderson, G.K.; Tiee, J.J.; Danen, W.C. (New 
Mexico State Univ., Las Cruces). Analytical Chemistry; 58: 
No. 8, 1690-1695(Jul 1986). Contract AS04-83ER60184. 
Influences of beam parameters were determined for laser 
ionization of benzene, toluene, and naphthalene at atmospheric 
pressure in ion mobility spectrometry (IMS). Mobility spectra in ni- 
trogen for low fluences and at a wavelength of 266 nm were simple 
with only a single peak (M*). Reduced mobilities (cm?/Vs) were 
for benzene, 2.22; toluene, 2.10; and naphthalene, 1.89. At fixed 
concentrations of 10-100 ppb for naphthalene in the IMS, increases 
in laser beam fluence and cross-sectional area caused increases in 
both peak heights and bandwidths. Increases in peak broadening 
were attributed to ion-ion repulsions from creation of ions in a 
small ionization volume. Quantitative accuracy in laser-IMS with a 
pulsed ND-YAG laser was limited by inhomogeneity of the beam 
cross section, variations in beam energy between pulses, and ioniza- 
tion characteristics including undescribed flow effects of the IMS. 
Location of the sample inlet tube relative to the reaction ring af- 
fected sensitivity and signal stability. This phenomenon seemed re- 
lated to a beam sampling error from streaming of analyte in the 
drift gas and has not been reported for chemical ionization IMS. 
curves were linear in regions with slopes (pA/ppb) from 
a high of 917 for naphthalene to a low of 0.84 for benzene. Linear 
ranges and slopes were dependent on fluence or energy at a fixed 
beam geometry. Sensitivity increased in order to naphthalene > 
toluene > benzene and estimated limits of detection (parts per bil- 
lion) were 0.3, 10, and 95, respectively. 


resonance ionization in a glow discharge. 
Hess, K.R.; Harrison, W.W. (Univ. of Virginia, Charlottes- 
ville). Analytical Chemistry; 58: No. 8, 1696-1702(Jul 1986). 
The atomic population produced by a glow discharge has 
been used for resonance ionization mass spectrometry. The output 
from a tunable dye laser is directed and focused into the discharge 
chamber where the photons interact with the sputter-produced 
and focused into a quadrupole mass spectrometer for analysis. The 
effects on the laser-generated ion signal from variations in laser and 
discharge parameters such as pressure and current have been stud- 
Side aestelieh to: heeiecien @n-tiaeh atch ae debienpementathetee 
into the discharge processes. Applications of the technique using 
National Bureau of Standards reference materials are also present- 


41144 Laser 


beam. 

i ge » TN). Analytical 

Chemistry; 58: No. 8, 1702-1705(Jul 1986). Contract AC05- 
840R21400. 


Multiphoton ionization of nitric oxide expanded in a super- 


sonic nozzle has been investigated. Isotopic selectivity is demon- 
strated by both wavelength selection and time-of-flight mass spec- 
trometry. Sensitivity arises from the resonantly enhanced three- 
photon ionization of an ultracold nitric oxide beam (~ 1 K). By use 
of this technique, *N’*O, '*N?*O, and *N"*O are detected in a 
natural abundance sample of nominally ‘*N**O. It is shown that on 
the average as few as 10°-10‘ molecules of *N**O can be detected 
in a single laser shot. The extension of this work to single-molecule 


effects in luminescence 
National Leb., NM). Analytica 
na 
Chemistry; 58: No. 8, 1717-1721(Jul 1986). 
We describe two methods of reducing quenching effects in 
analytical luminescence measurements. These methods are a form 
of time resolution based on the amplitudes and the phase shifts of 
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modulated signals. In method 1 the signal is modulated at a high 
frequency where we show that the signal is essentially independent 
of sample quenching. Method 2 simultaneously measures the modu- 
lated amplitude and the phase shift between the emission and the 
excitation; using these data, we correct the modulated amplitude to 
the unquenched value. Method 1 is not as accurate as method 2 but 
lends itself to use with automated instruments where the sample 
composition may change and rapid real-time measurements are de- 
sired. Method 2 is more accurate but requires more calculations and 
careful control of experimental conditions. Experimental results are 
presented on the reduction of errors in the quenching of uranyl by 
chloride. Our methods are compared with other approaches for 
eliminating quenching errors. 


41147 Arc nebulization for elemental analysis of conduct- 
ing solids by inductively coupled plasma mass spectrometry. 
—_, S.J.; Houk, R.S. (Ames Lab., IA). Analytical Chemis- 
gag : No. 8, 1739-1743(Jul 1986). "Contract W-7405-ENG- 


A technique for direct elemental analysis of metals or other 
solid conductors is described. The sample serves as a cathode in an 
intermittent arc. The eroded sample material condenses into partic- 
ulates which are then transported into an inductively coupled 
plasma (ICP) with detection of the resulting ions by a mass spec- 
trometer (MS). The resulting analyte spectra consist almost entirely 
of atomic ions with little or no detectable oxide ions. Polyatomic 
ions from acid solvents (e.g., ClO*), which interfere with some an- 
alyte peaks during aqueous nebulization, are also avoided. Detec- 
tion limits are in the microgram per gram range for the elements 
studied. Calibration curves are linear up to ~ 0.1 wt % analyte; 
curvature is seen at higher concentrations for some elements. Sam- 
ples can be changed in 1 min, and relative precision and accuracy 
are approximately 5%. Arc nebulization permits use of ICP-MS for 
analytical applications in which sample dissolution is not feasible. 


41148 Extraction of trivalent lanthanides by a mixture of 
di enesulfonic acid and a crown ether. Ensor, 
D.D.; McDonald, G.R.; Pippin, C.G. (Tennessee Techno- 
logical Univ., Cookeville). Analytical Chemistry; 58: No. 8, 
1814-1816(Jul 1986). Contract AS05-79ER 10489. 

Didodecylnaphthalenesulfonic acid, HDDNS, has been 
shown to be a useful liquid-liquid cation exchanger for lanthanide 
elements. Its strong acid character makes the compound an effec- 
tive extractant even at low pH, but it shows little ability to separate 
individual trivalent lanthanide ions from each other. In an effort to 
introduce more selectivity into the extraction of lanthanide ions by 
HDDNS, a study of the effect of the addition of a crown ether, 4- 
tert-butylcyclohexyl-15-crown-5 (15-C-5), to the organic phase was 
made. The results of the extraction of Ce(III), Pm(III), Eu(III), and 
Tm(IIl by HDDNS/toluene and HDDNS/15-C-5/toluene mix- 
tures are reported. The addition of the 15-C-5 produced measurable 
synergistic effects of the extraction of the light lanthanides, while 
the Tm(III) was relatively unaffected. 


41149 Sampling and determination of hydrogen 
peroxide following removal of ozone by gas-phase reaction 
with nitric oxide. Tanner, R.L.; ee a G.Y.; Ferreri, 
E.M.; Kelly, T.J. (Brookhaven National Lab , Upton, NY). 
Analytical Chemistry; 58: No. 8, 1857- -1865(Jul 1986). Con- 
tract AC02-76CH00016. 

eee ee ae eee 
ambient atmosphere is described, using impinger or diffusion scrub- 
ber collection of H2O2 with aqueous-phase analysis by an enzyme- 
catalyzed fluorescence technique. Interference from ozone at ambi- 
ent levels is removed by gas-phase reaction with excess nitric oxide. 
The impinger and diffusion scrubber collection techniques give 
equivalent results for atmospheric gas-phase H2O:2 with limits of de- 
tection of 0.1 ppbv for approximately 60-min and 10-min sampling 
times, respectively. 


41150 High-resolution detection of daughter ions with a 
hybrid mass spectrometer. Glish, ies McLuckey, S.A. 
(Oak Ridge National Lab., TN). A nalytical Chemistry: 58: 
No. 8, 1887-1889(Jul 1986). Contract AC05-840R21400. 
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In this report, we describe experiments where high-resolu- 
tion daughter ion spectra are obtained with a new hybrid MS/MS 
instrument of QEB (quadrupole/electric sector/magnetic sector) 
geometry. These experiments were done by using low-energy CAD 
(collision activated dissociation) although a unique feature of this 
instrument is its ability to also detect high-energy CAD daughter 
ions at high resolution. This latter mode of operation has yet to be 
implemented, however. 


41151 High-performance ae chromatographic separa- 
tion of biologically important arsenic species utilizing on-line 
inductively coupled argon plasma atomic emission spectromet- 
ric detection. Spall, W.D.; Lynn, J.G.; Andersen, J.L.; 
Valdez, J.G.; Gurley, L.R. (Los Alamos National Lab., 
NM). Analytical Chemistry; 58: No. 7, 1340-1344un 1986). 
Contract W-7405-ENG-36. 
An anion exchange, high-performance liquid chromatogra- 
phy technique using a 15-min linear gradient from water to 0.5 M 
ammonium carbonate to separate arsenite, arsenate, methylarsonic 
acid, and dimethylarsinic acid from neutral arsenic containing com- 
pounds was developed for application to a study of arsenic metabo- 
lism in cultured cell suspensions. Arsenic detection was accom- 
plished by the direct coupling of the column effluent to an induc- 
tively coupled argon plasma atomic emission spectrometer (ICAP- 
AES) set to monitor the arsenic emission line at 197.19 nm. The 
analysis requires 20 min and is sensitive to as low as 60 ng of ar- 
senic injected to the column. 


41152 Adsorption of aliphatic, alicyclic, and aromatic hy- 
drocarbons on poly(ethylvinylbenzene-divinylbenzene) adsorb- 
ent at from effective zero to finite adsorbate surface coverage. 
Djordjevic, N.M.; Laub, R.J.; Kopecni, M.M.; Milonjic, 
S.K. (San Diego State Univ., CA). Analytical Chemistry; 58: 
No. 7, 1395-1404(Jun 1986). 

The solid/gas partition coefficients, K/sub s/, and related 
thermodynamic properties of a number of hydrocarbon adsorbates 
at effective zero surface coverage on commercial samples of the 
title adsorbent, Porapak Q, were measured over the temperature 
range 293-443 K. The enthalpies of adsorption derived from the 
averaged absolute K/sub s/ gave incremental AH/sub s/° of -7.5 kJ 
mol~'! for aliphatic and alicyclic -CHg-, as well as aromatic -CH=, 
and -12 kJ mol~! for -CHs, while the differential entropies calculat- 
ed in terms of translational motions were found to predict correctly 
the trends observed in the experimental AS/sub s/°. The technique 
of elution by characteristic point (ECP) was then used to derive the 
finite concentration adsorption isotherms and isosteric heats of ad- 
sorption of n-hexane, n-heptane, or benzene, carbon tet- 
rachloride, and acetone at fractional adsorbate pressures, p/p®, of 
no greater than 10~? on a particular sample of the title absorbent at 
29° intervals over the temperature range 413-493 K. 


41153 Polymer modification of fiber optic chemical sen- 
fluorescence 


sors as a method of signal for pH 
measurement. Murkholm, C.; Walt, D.R.; Milanovich, F.P.; 
Klainer, S.M. (Tufts Univ., Medford, MA). Analytical 
Chemistry; 58: No. 7, 1427-1430(Jun 1986). 

The authors have prepared a pH fiber optic sensor based on 
fluorescence intensity. Fluoresceinamine is incorporated into an ac- 
rylamide-methylenebis(acrylamide) copolymer that is attached co- 
valently to a surface-modified glass fiber via thermal or photopoly- 
merization. The sensor gives instantaneous and reversible 
measurements over the pH range of 4.0-8.0 with signal-to-noise 
ratios of typically 275/1. The results indicate that specific fiber 

optic chemical sensors can be miniaturized and still retain sufficient 
cenal intensity and stability. 


41154 


R.C.; Fert Sr (Los 
Analytical Chemistry; 58: No. 7, 1430-1436(Jun 1986). 
Photodissociation of gas-phase compounds using a laser at 
suitably short ultraviolet wavelengths can produce electronically 
excited photofragments. Detection of fluorescence from these excit- 
ed fragments, particularly atomic fragments, allows sensitive and 
quantitative density measurements, while signal strength as a func- 
tion of dissociation laser wavelength allows differentiation among 


compounds that yield the same photofragment. Initial results on the 
determination of trace amounts of alkali chlorides demonstrate sub- 
parts-per-billion sensitivity. 


41155 Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace elements 
in high iron and salt matrices. Williams, M.C.; Cokal, E.J.; 
Niemczyk, T.M. (Los Alamos National Lab., NM). Analyti- 
cal Chemistry; 58: No. 7, 1541-1547(Jun 1986). 

The ammonium pyrrolidine-N-carbodithioate (APCD or 
APDC) and a 4-methyl-2-pentanone (methyl isobutyl ketone or 
MIBK) system for the chelation and extraction of transition metals 
was investigated over the pH range of 0 < pH < 12. This system 
eliminated the interferences associated with high total dissolved 
solids. The masking effects of ammonium citrate and Tiron (4,5-di- 
hydroxybenzene-1,3-disulfonic acid) were investigated for the ex- 
traction of Cd**, Co**, Cu, Cr**, Cr*, Hg**, Ni**, Pb**, TI*, and 
Zn**. Iron was effectively masked by citrate and Tiron above pH 
8.0 and 6.5, respectively. All of the metals investigated, except Cr** 
and Cr*, were efficiently extracted by the APCD-MIBK system. 
The addition of NaCl as a salting-out agent made it possible to con- 
centrate the metals from 20 volumes of aqueous sample into one 
volume of organic solvent. This enabled Cd**, Co**, Cu**, Ni*, 
Pb**, and Zn*™ to be determined at the parts-per-billion level by 
flame atomic absorption spectroscopy. 


41156 Tritium isotope effects on carbon-13 NMR chemi- 
cal shifts. Arrowsmith, C.H.; Baitzer, L.; Kresge, A.J.; 
Powell, M.F.; Tang, Y.S. (Univ. of Toronto, Ontario). Jour- 
nal of the American Chemical Society; 108: No. 6, 1356- 
1357(19 Mar 1986). 

Deuterium isotope effects on carbon-13 NMR chemical shifts 
can be useful in making spectral assignments, and they are also in- 
teresting in their own right. The authors report here the first deter- 
mination of tritium isotope effects on carbon-13 NMR spectra. 11 
references, 2 tables. 


41157 chromatography: substitute solid sup- 


R.K.; Jacobson, K.B. (Univ. of Tennessee-Oak Ri idge Grad- 
uate School of Biomedical Sciences). Analytical Biochemis- 
try; 153: No. 2, 299-304(Mar 1986). Contract AC05- 
840R21400. 

Chromatography of tRNA and DNA fragments on columns 
of reverse-phase 5 (RPC-5) exchange material has been widely em- 
ployed for analytical and preparative studies. The Plaskon bead that 
formed the solid support on which a amine was ab- 
sorbed is no longer commercially available. A Voltalef bead is 
available and provides similar, though not identical, chromatograms 
for Asp-tRNA, Ser-tRNA, and certain DNA fragments. Procedures 
are described for preparation of the column packing and for long- 
term operation of the column. 


41158 Continuous countercurrent moving bed chromato- 
graphic reactor. Fish, B.; Carr, R.W.; Aris, R. (Univ. of 
Minnesota, Minneapolis). Chemical Engineering Science; 41: 
No. 4, 661-68(1986). (CONF-860530—). Contract AC02- 
76ER02945. 

From 9. international symposium on chemical reaction engi- 
neering; gern oy PA, USA (18 May 1986). 

physical basis upon which the continuous countercur- 

sent tevsing: Reb chomansdenasiin alae elle tb @0b cheamtedd 
equilibrium to favor a reaction product, and to give the product a 
highly purified state, is discussed. Preliminary experimental results 
for the hydrogenation of 1,3,5-trimethyl benzene are given. The 
design and construction of an improved countercurrent moving bed 
reactor is presented. 


41159 Lewis acid enhanced emission of organic secondary 
molecular ions. Todd, P.J.; Leibman, C.P.; Mamantov, G. 
(Analytical Chemistry Div., Oak Ridge National Lab., Oak 
Ridge, TN 37831). pp 970-971 of Sancielion of the 33rd 
annual conference on mass and allied topics. 
East Lansing, MI; American for Mass S — 
(1985). (CONF- 8505123—). Contract AC05-840: 
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From ASMS annual conference on mass spectrometry and 
applied topics; San Diego, CA, USA (26 May 1985). 

When a gaseous substituted arene is introduced into a SIMS 
source wherein AICI, is under continuous primary ion bombard- 
ment, secondary molecular ions M* characteristic of the arene are 
detected. The abundance of secondary molecular ions detected 
from different arenes correlates with known arene-AlCls chemistry. 
Where other techniques indicate formation of arene radical cations 
by AICls, abundant secondary arene molecular ions are detected. 
a organic fragment ions apparent in the SIMS spectrum of 

a particular arene are identical in mass but different in relative 
abundance to those found in its 70 eV EI mass spectrum. These dif- 
ferences may provide information about the internal energy distri- 
bution, the so-called P(E) function of secondary molecular ions, in- 
formation which has hitherto been inaccessible. Gaseous arenes 
were introduced at a rate of 2 x 10~*° moles/sec into a secondary 
ion source in which AlCl; was under bombardment of 5 keV Ar* 
ions (primary ion current density: 304A/cm?). A substantial de- 
crease in the intensity of secondary ions characteristic of the matrix 
(e.g., Al*, Al*, Als*, etc.) was observed upon introduction of the 
arenes. Additional ions, characteristic of the arene, were observed 
whose intensity initially increased as the matrix secondary ion in- 
tensity decreased. After a period of 1-2 minutes, the intensity of all 
secondary ions stabilized. 
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a ALSO TO CITATION(S) 40087, 40916, 41156, 41184, 41307, 41961, 


41160 (BDX—613-3572) Chlorine determination in poly- 
mers. Smith, R.E. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Jun 1986. Contract AC04- 
76DP00613. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86013171. 

Several methods were investigated for their ability to deter- 
mine chlorine in polymers. One of these, neutron activation analy- 
sis, was used as the referee method to evaluate the others. Two 
combustion methods, Parr bomb and Schoniger flask, were evaluat- 
ed. It was determined that the Parr bomb was the method of choice 
for sample combustion. Neutron activation results agreed well with 
Parr bomb/ion chromatography. 1 ref., 1 tab. 


41161 (CONF-860804—2) Reaction of atomic hydrogen 
with the formyl radical. Harding, L.B.; Wagner, A.F. (Ar- 
onne National Lab., IL (USA)). 1986. Contract W-31-109- 
ING-38. 25p. NTIS, PC A02/MF A001; GPO Dep. File 
Number DE86006171. 
From 21. international symposium on combustion; Munich, 
F.R. Germany G Aug 1986). 
The addition and abstraction reaction pathways on the po- 
tential energy mer for H + HCO have been characterized by an 
ab initio four electron, complete active space, self-consistent field 
electronic structure calculation. The elimination pathway to go 
from the excited adduct H2CO* to products Hz + CO has already 
been characterized by M Dupuis, et al., [J. Chem Phys. 79, 6167 
(1983)]. All the theoretical information is used in variational transi- 
tion state theory and RRKM calculations to determine a rate con- 
stant as a function of temperature and pressure. The room tempera- 
ture calculated value is inconsistent with the earliest and highest ex- 
perimental value but falls only slightly below the error bars of the 
two other and more recent experimental measurements. The results 
indicate that abstraction is the dominant process, followed by addi- 
tion-elimination. Pressure-induced stabilization of the HsCO* 
adduct is calculated to be quite minor in Ar buffer gas up to 1 atm. 
However up to a 40% change in the room temperature rate with a 
pressure change of from 10 to 760 torr is predicted for more effi- 
cient buffer gases such as CH,. Experimental measurements to date 
have been too imprecise (errors of at least +-20%) to detect such a 
pressure dependence. 25 refs., 8 figs. 


(DOE/ER/13131—T2) [Highly dispersed metal 
atoms in zeolites]. Progress report. Suib, S.L. (Connecticut 
F . Dept. of Sey. Feb 1986. Con- 
tract ‘AC02-83ER13131. . NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number D 86013280. 
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This progress report summarizes work done since September 
1983. Overall focus of the research is the study of transition metals 
in zeolites and in particular the preparation of small metal particles 
in zeolites. The work can be divided into three main areas: prepara- 
tion of highly dispersed metals in zeolites; surface science studies of 
zeolites; and poisoning of fluid cracking catalysts by transition 
metals. 


41163 (IAEA-TECDOC—350, pp 209-272) Ion ex- 
change behaviour of hydrous oxides. Misak, N.Z.; El-N: 

I.M.; Maghrawy, H.B.; Ghoneimy, H.F.; Petro, N.S. 
clear Chemistry Dept., Nuclear Research Centre, heal 
Energy Establishment, Cairo, Egypt; Surface Chemistry 
Lab., National Research Centre, Cairo, Egypt). 1985. NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86702275. (CONF-8410405—). 

From Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis; Hamamatsu, Japan (2 Oct 
1984). 

To throw some light on the ion exchange behaviour of hy- 
drous oxides, different samples were prepared, heated at different 
temperatures and studied for alkali cation exchange and in some 
cases halide ion exchange. All the samples were subjected to X-ray, 
infra-red, thermal and porous texture analyses. Beside the acidity 
and capacity of the hydrous oxides, the porous texture was found 
to have a profound effect on both kinetics and selectivity of ex- 
change. The decrease of porosity and pore size seems to lead to the 
increase of hydrous oxide selectivity. Water structure effects 
to be of key importance, at least in certain cases. Profound differ- 
ences in crystallinity have also a strong influence on selectivity, but 
the nature of this influence is rather unclear. 


41164 (INIS-mf—10184) Contribution to preparative 

and structural of element 96, 
curium, Kohl, R. (Muenchen Univ. (Germany, F.R.). Fakul- 
taet fuer Chemie und Pharmazie). 8 Oct 1984. 170p. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE86752391. 

Ternary oxides of curium are analyzed by preparing a spec- 
trum of different phases and characterizing it by radiography. Phys- 
ical and thermodynamic data are established on curium trihalogen- 
ides. Particular interest is taken in experiments for preparing curium 
of the higher valency stages IV, V, and VI. (PW). 


41165 (INP—1163/PS) Infrared absorption study of the 
phase transition in hexammine cadmium (2) chloride. Migdal- 
Mikuli, A.; Mikuli, E.; Zabinska, K. (Institute of Nuclear 
Physics, Krakow (Poland); Uniwersytet Jagiellonski, 
Krakow (Poland). Inst. Chemii). 1982. 15p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86702276. 

The infrared absorption spectra of the Cd(NHs)sCk com- 
pound were obtained in the 80 cm™! - 4000 cm™! frequency range 
as a function of temperature from 90 K to 300 K. Two additional 
bands appeared at the phase transition temperature Tsub(c)=175 K 
in the far-infrared range. They were assigned as the torsional modes 
of the NHs groups. The phase transition was also observed in the 
middle infrared region: two bands connected with the internal de- 
formation of the NHs groups split into two components each below 
Tsub(c). These results confirm the Bates and Stevens theory of the 
dynamic character of the phase transition for hexammine metal (2) 
halides. 


41166 (NP—6770118) Studies on NOsub(x) absorption in 
aqueous solutions of sodium sulfite and transition metal com- 
plexes. Blumhofer, R. (Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Fakultaet fuer Chemie). 26 Oct 1984. 223p. (in 
German). NTIS (US Sales Only), PC Al0/MF AOl. File 
Number DE86770118. 

Owing to the rapid formation of stable nitrosyl complexes, a 
number of transition metal chelates appears to be suited for absorp- 
tion/reduction processes. Iron(II)- and i EDTA have the 
highest absorption capacities, followed by Fe(II)-NTA and Co(II)- 
polyamine chelates. The products obtained by reacting the nitrosyl 
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41167 Method for the deconvolution of incompletely re- 
solved CARS spectra in chemical dynamics experiments. 
(Chemistry Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics; 
85: No. 4, 1719-1725(15 Aug 1986). 

We describe a method for deconvoluting incompletely re- 
solved CARS spectra to obtain quantum state population distribu- 
tions. No particular form for the rotational and vibrational state dis- 
tribution is assumed, the population of each quantum state is treated 
as an independent quantity. This method of analysis differs from 
previously developed approaches for the deconvolution of CARS 
spectra, all of which assume that the population distribution is 
Boltzmann, and thus are limited to the analysis of CARS spectra 
taken under conditions of thermal equilibrium. The method of anal- 
ysis reported here has been developed to deconvolute CARS spec- 
tra of photofragments and chemical reaction products obtained in 
chemical dynamics experiments under nonequilibrium conditions. 
The deconvolution procedure has been incorporated into a comput- 
er code. The application of that code to the deconvolution of 
CARS spectra obtained for samples at thermal equilibrium and not 
at thermal equilibrium is reported. The method is accurate and 
computationally efficient. 


41168 Electron attachment to F2. (Department of Phys- 
ics, The University of Tennessee, Knoxville, Tennessee 
37996). Journal of Chemical Physics; 85: No. 4, 1966-1970(15 
Aug 1986). 

The rate constant k-italic/sub a-italic/ for electron attach- 
ment to F2 has been measured at ambient (298 K) temperature T- 
italic in the buffer gas Ar over the mean electron energy <¢€> 
range 0.40—2.95 eV; similar measurements were made at T-italic = 
233, 298, and 373 K in the buffer gas Nz over the <e> range 
0.04—0.75 eV. The k-italic/sub a-italic/(<¢>) function attains a 
maximum value of 1.7 x 10~® cm* s~ (T-italic = 298 K) at —0.04 
eV and decreases monotonically with increasing <¢€> above ther- 
mal energy; the magnitude of k-italic/sub a-italic/ increases only 
slightly with increasing T-italic. The k-italic/sub a-italic/(<¢>) 
data at 298 K were unfolded and the resultant cross section o/sub 
a-italic/(€) shows a main maximum at —0.0 eV, a shoulder at —0.5 
eV, and a weak maximum at —1.1 eV. Possible electron attachment 
processes are discussed to account for the energy dependence of o/ 
sub a-italic/(e). Also discussed, in the light of the present measure- 
ments, are published experimental and theoretical results on k- 
italic/sub a-italic/(<¢€>) and o/sub a-italic/(€). 


phase transitions in an irreversible surface- 

ent.of Chemical Engineering, Uni- 
versity of Michigan, Ann Arbor, Michigan 48109). Physical 
Review Letters; 56: No. 24, 2553-2556(16 Jun 1986). 

An irreversible kinetic surface-reaction model, based upon 
the reaction of carbon monoxide and oxygen on a catalyst surface, 
is presented. It is found by computer simulation that the adsorbed 
molecules on the surface undergo both first- and second-order k- 
italici-italicn-italice-italict-italici-italicc-italic phase transitions. These 
transitions correspond to the “poisoning” phenomenon seen on 
catalysts. Interesting transient and periodic behavior is also seen. 


41169 Kinetic 
reaction model. 


41170 Photoelectron spectroscopy of SOnp, S;", 
S,0~. Nimlos, M.R.; Ellison, G.B. (Univ. of a 
Boulder). Journal of 'Physical Chemistry; 90: No. 12, 2574- 
2580(5 Jun 1986). Contract AC02-80ER 10722. 

The authors have studied the photoelectron spectroscopy of 
SO2-, Ss“, and S,O~ and found the following electron affinities: 
EA(SO) = 1.107 +/- 0.008 eV, EA(Ss) = 2.093 +/- 0.025 eV, 
EA(S.I) = 1.877 +/- 0.008 eV. The heats of formation of the neg- 
ative ions were determined to be AH/sub f/°2s(SO.~ = -98.0 +/- 
0.2 kcal/mol,AH/sub f/°29sSs~) = -18.0 +- 0.6 kcal/mol, AH/sub 
£/°298(S20~) = 57.5 +/- 0.3 kcal/mol. From a Franck-Condon 
analysis of the photoelectron spectra, the authors obtained the fol- 
lowing parameters: tau/sub s-0/(SO.~) = 1.523 +/- 


geometrical 
0.020 A, a/sub 0-s-0/(SO.~) = 115.6 =/- 2.0°, tau/sub s-s/(Ss) = 
1.90 +/- 0.05 A, r/sub s-s/(S,0~) = 2.010 +/- 0.020 A. 
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41171 Study of the dispersion of molybdenum(VI) sup- 
ported on silica and ee eee Marcinkowska, 
K.; Adnot, A.; Roberge, P.C.; Stencel, J.M.; 
Makovsky, LE; Diehl, J.R. (Laval niv., an Journal 
of Physical Chemistry; 90: No. 12, 2690-2696(5 Jun 1986). 

A comparative study of O2 chemisorption on molybdenum 
supported on silica and y-alumina is reported. The catalysts had 
been prepared either by pore-filling impregnation or by reaction of 
the surface OH groups with the eta-allyl complex of Mo. The same 
catalysts have been the object of a systematic study of ESCA inten- 
sity ratio showing that this last method yields information concern- 
ing Mo dispersion and surface segregation. The two series of silica- 
supported catalysts were also analyzed by laser Raman spectrosco- 
py and ion-scattering spectroscopy. In particular, the LRS study 
shows the presence of MoO; microcrystals at Mo loadings as low 
as 2% on impregnated silica catalysts and of silicomolybdic anions 
down to 1 wt % Mo on both series of silica-supported catalysts. 


41172 Thermal collision rate densities of small clusters. 
Marlow, W.H. (Brookhaven National Lab., Upton, NY). 
Journal of Physical Chemistry; 90: No. 11, 2302-2305(22 May 
1986). Contract AC02-76CH00016. 

Model calculations of the thermal collision rate densities be- 
tween CO, molecular clusters consisting of 1 to 13 monomers are 
presented. Cluster morphologies are chosen according to the mini- 
mal-energy configurations of Hoare and Pal and the attractive part 
of the intercluster potential energy is calculated by summing dipole- 
induced dipole interactions to all orders. To model the collision 
rate density for each pair of clusters, an average is taken over the 
rates for four orientations computed in body-fixed coordinates. Re- 
sults of these calculations have implications for the interpretation of 
experimental results on nucleation, cluster growth, and cluster 
mass-frequency distributions. 


41173 Studies of the NH2 + NO reaction by infrared ki- 
netic spectroscopy. Hall, J.L.; Zeitz, D.; Stephens, J.W.; 
Kasper, J.V.V.; Glass, G.P.; Curl, R.F.; Titel, F.K. (Rice 
Univ., Houston, TX). Journal of Physical Chemistry; 90: No. 
11, 2501-2505(22 May 1986). Contract FG05-85ER 13439. 

Infrared kinetic spectroscopy using excimer laser flash pho- 
tolysis and color center laser probing has been used to study the 
NHe + NO reaction. The amidogen radical, NH2, was produced 
by ArF photolysis of NHs. Infrared absorptions of OH and H,O 
were measured to determine the absolute contributions of the OH 
and H2O product channels. It was found that the OH channel ac- 
counts for 13 +- 2% of the reaction. Using two different pairs of 
NHs and H2O lines, we measured values of 0.85 +- 0.09 and 0.66 
+- 0.03 for the ratio of HO formed to NHs photolyzed. All of the 
H2O signals exhibit a pronounced induction period suggesting that 
H2O is produced in very high vibrational states. The time evolution 
of low-lying vibrationally excited and ground vibrational state HO 
lines is adequately simulated by a model in which a stepwise se- 
quential loss of vibrational energy occurs with quenching cross sec- 
tions for each step proportional to excess energy. 


41174 CO oxidation on Pt/ALO; and Pd/ALO; transient 
response and concentration cycling studies. Zhou, X.; Gulari, 
E. (Univ. of Michigan, Ann Arbor). Chemical Engineering 
Science; 41: No. 4, 883-890(1986). (CONF-860530—). Con- 
tract FG22-84PC70785. 

From 9. international symposium on chemical reaction engi- 
neering; Philadelphia, PA, USA (18 May 1986). 

By combining transient response experiments with forced 
concentration cycling, the reactive surface intermediates responsible 
for the large rate enhancements observed during periodic operation 
were determined. According to the IR evidence on Pt the reactive 
surface species is a CO molecule adsorbed on a platinum atom shar- 
ing a chemisorbed oxygen with a neighbor. On Pd two different 
history dependent mechanisms were found to exist. One of these 
mechanisms is active only during concentration cycling and ac- 
counts for the major portion of the rate enhancement. 
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41175 “a temperature-programmed reaction for kinet- 
ics analysis of liquid-phase reactions. Brown, L.F.; Robinson, 
B.A. (Los Alamos National Lab., NM). Chemical Engineer- 
ing Science; 41: No. 4, 963-970(1986). (CONF-860530—). 
From 9. international s ymposium on chemical reaction engi- 


Philadelphia, PA, USA (18 May 19 
Oana canes o CEPR) i is shown to be a 


te See Oe ee ee nee 
for liquid-phase chemical reactions. By messuring 
sccaltcll auseat disten a eanietidens ten, Ailaauande Gamal a 
tained from a series of isothermal kinetics experiments can be found 
in a single TPR test. Using nonlinear least-squares regression elimi- 
nates the need for a constant temperature-rise rate, and enables re- 
actions with significant heat effects to be tested. Use of experimen- 
tal pressures above atmospheric can extend TPR 
ranges so that experiments can be carried out within a reasonable 
time for most reactions. Simulations of TPR with random measure- 
ment error are used to assess the technique’s accuracy and to identi- 
fy the best values of operating parameters. Comparing TPR with 
isothermal methods shows the latter may be slightly more accurate 
for the same number of data points, but TPR is far faster and ex- 
ee Se and more data points can be taken in a given 
time period. Two TPR experiments measuring alkaline ethyl-ace- 
tate hydrolysis show the technique's applicability. 


41176 Classical response theory in the Heisenberg pic- 
ture. Holian, B.L.; Evans, D.J. (Australian National Univ., 
Canberra). Journal of Chemical Physics; 87: No. 7, 3560- 
3566(1 Oct 1985). 

A new derivation of classical response theory is presented 
from the Heisenberg point of view, where observable properties are 
followed along a classical many-body trajectory. The exact equiva- 
lence of the Heisenberg (observable) and Schroedinger (distribution 
function) pictures is shown and the nature of their relationship is 
clarified. The formal expression is derived for the response to time- 
dependent external fields, to all orders. 10 references. 


41177 Rotates of Stees Guaitenieeeite:tp Se aie 
lytic method for the calculation of electrostatic molecular po- 
tentials. Webster, B.; Hilczer, M.; Ramos, M.J.; Carmichael, 
I. Univ. of Glasgow, Scotland). Journal of the “Chemical So- 
ciety, Faraday Transactions 2; 81: 1761-1769(1985). 

The analytic method for the calculation of electrostatic mo- 
lecular potentials is extended to allow for the inclusion of d-type 
Gaussian functions in the molecular basis set. The method is illus- 
trated with the isopotential maps for the species CO, HCO* and the 
sensitivity of such maps to the choice of basis set is highlighted. 
The family of ions and radicals of the type HXY (X, Y = C, O, N) 
is discussed with particular regard to the effect of isotopic substitu- 
tion of protium by muonium. Vibrational frequencies are calculated 
to provide a measure of the extent of the large-amplitude vibrations 
anticipated in the muonic species. 20 references, 6 figures, 3 tables. 


-- Reduced molybdenum states in 


using phase McCarty, 
K.F.; Schrader, G.L. (Ames Lab., IA, USA; Iowa State 
Univ. of Science and Technolo y Ames, USA. t. of 
Chemical Engineering). pp 427-438 of 8th internati con- 
gress on catalysis. Proceedings. Vol. 4. Impact of surface 
science on catalysis. Structure-selectivity/activity correla- 
tions. New routes for catalyst synthesis. Weinheim, Germa- 
ny, F.R.; Verl. Chemie (1984). (CONF-840748—). 
From 8. international congress on catalysis; Berlin, F.R. 


aes Jul 1984). 
role of reduced molybdenum oxidation states - less than 


+4 - has not been clearly established for hydrodesulfurization ca- 
talysis. In this work a series of reduced molybdenum sulfides 
known as Chevrel phases were used as catalysts for thiophene hy- 
drodesulfurization and were determined to have desulfurization ac- 
See ne eer ee ee ee 
iron, copper, and holmium ternary compounds were prepared with 
unusual ‘promotional’ activity for holmium and copper. Hydrogena- 
tion and cracking activities of all Chevrel phase catalysts were ob- 
served to be very low. Characterization by x-ray diffraction, laser 
Raman spectroscopy, and XPS demonstrated that the catalysts 
were stable under reaction conditions. Oxidation states for molyb- 
denum less than that for MoS: were detected. 
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41179 Quantum Monte Carlo study of the classical bar- 
rier height for the H + He exchange reaction: restricted 
versus unrestricted trial functions, Reynolds, P.J.; Barnett, 
R.N.; Lester, W.A. Jr. (Lawrence Berkeley Lab., CA). 
International Journal of Quantum Chemistry, ‘Symposium: No. 
18, 709-717(1984). Contract AC03-76SF0009 

The fixed-node quantum Monte Carlo eae method is 
used to obtain the classical barrier height for the H + He exchange 
reaction. Using a spin-restricted, single-determinant trial function 
Psi/sub T/, it was found that the reaction barrier E/sub b/ is less 
than 9.69 +/- 0.25 kcal/mol. This mean value is below the calcu- 
lated energy barrier obtained by Liu in the most extensive configu- 
ration interaction (CI) calculations on this s Furthermore, the 
QMC saddle-point energy of -1.65903 +/- 0.00040 hartrees at the 
ClI-determined geometry lies 0.00027 a.u. (0.17 kcal/mol) below 
Liu’s best CI value. Finally, spin-restricted and spin-unrestricted 
single-determinant trial functions are contrasted. Although the vari- 
ational energy (Psi/sub T/absolute value H Psi/sub T/) for an SCF 
Psi/sub T/ must be lower for the unrestricted case, this is not true 
generally for QMC. In fact, the authors show that if the unrestrict- 
ed SCF Psi/sub T/ has the lower QMC energy, then there exists 
another spin-restricted, single-determinant Psi/sub T/ whose QMC 
energy is lower than the QMC energy of the spin restricted SCF 
Psi/sub T/. 14 references. 


41180 Singlet oxygen electronic structure and energy 
transfer. Kasha, M. pp 1-11 of Singlet O2. Volume I. Physi- 
cal-chemical aspects. Frimer, A.A. (ed.). Boca Raton, FL; 
CRC oe Inc. ({1986]). Contract AS05-78EV05855. 

The electronic structure of singlet oxygen and energy trans- 
fer processes involving this species are discussed in this work. The 
topics of discussion are oxygen molecular potential curves and orbi- 
tals, complex and real electronic state functions, simultaneous elec- 
tronic transitions in molecular oxygen pairs, energy transfer from 
singlet oxygen to acceptors, and energy transfer from sensitizers to 
singlet oxygen. 14 references, 7 figures. 


41181 Singlet 
and 


oxygen spectroscopy: chemical 
photosensitized. Khan, A.U. pp 39-79 of Singlet On. 
Volume I. Physical-chemical aspects. Frimer A.A. (ed.). 
Boca Raton, FL; CRC Press, Inc. ({1986]). Contract AS05- 
78EV05855. 
Molecular oxygen as a chemical species has long been recog- 
nized, and spectroscopic observations of transitions involving vari- 
ous electronic states of oxygen are linked with the very develop- 


ment of the as an instrument. This article is divided 
into four sections: (1) the beginning of the chemical era of singlet 
oxygen research with the chemiluminescence spectra of the hydro- 
gen peroxide/hypochlorite reaction and the origin of this emission 
from simultaneous transitions in pairs of oxygen molecules; (2) 
theory and confirmation of the photosensitization of 
singlet oxygen, the basic step of the photooxygenation reactions; (3) 
the results of the new solution techniques of singlet oxygen spec- 
cepanats sank dele peataney > Sane seinen Senee eae 
that includes a compilation of observed transitions originating from 

or ending in the singlet oxygen states, other than ground-singlet 
transitions of nonoptical spectroscopic techniques for the detection 
of singlet oxygen; a comparison of instrumental sensitivities in the 
near ir; a history of the astrophysical era of singlet oxygen re- 
search; and tables of spectroscopic constants. 152 references, 25 fig- 
ures, 4 tables. 
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REFER ALSO TO CITATION(S) 39465, 39487, 39492, 40023, 40077, 40100, 
= 41148, 41152, 41158, 41160, 41165, 41176, 41213, 41224, 41713, 41714, 


(DOE/BC/10825—2) Thermodynamic character- 

compounds, Annual technical sum- 

mary report, December 1, 1984-December 31, 1985. (National 

cient ee ee ee Bartlesville, OK 

(USA)). 1985. Contract A 84BC10825. 35p. — PC 
A03/MF A01; GPO Dep. File Number DE860134 
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Development of fundamental thermodynamic relationships 
on organic materials from fossil substances proceeded along several 
fronts that ranged from proof studies for ab initio quantum mechan- 
ical calculations to application of basic thermodynamic relationships 
to determine the influence of molecular shape and hydrogen bond- 
ing on the thermophysical properties of fluids. Recently obtained 
experimental data were used to extend and refine “Benson” group 
contributions for the prediction of gas phase enthalpies of formation 
and entropies. The results were used to show that presently used 
formulations do not predict the temperature dependence of these 
properties adequately. Investigations were also made with molecu- 
lar mechanics calculations for the correlation and prediction of 
thermodynamic data. These procedures combine empirical group 
contributions with force fields to account for nonbonded interac- 
tions and with quantum mechanical calculations to account for the 
stabilizing influence of extended pi-electron systems. The results 
show more predictive promise than the Benson method for estima- 
tion of enthalpies of formation at 298.15 K. The need for refine- 
ment of group contributions from this method was shown with test 
calculations using new data obtained at NIPER in related projects. 
The refinements are planned for the coming year. These procedures 
were also used to predict potential functions for large amplitude vi- 
brations in high molecular weight compounds. Large amplitude vi- 
brations make large contributions to the thermodynamic properties, 
and they are difficult to determine from spectroscopic data. Experi- 
mental tests are in progress to determine if such vibrations can be 
predicted with sufficient accuracy for 9,10-dihydroanthracene 
which has a large amplitude vibration and which has been used as a 
model substance in many hydrogen transfer studies. 37 refs., 6 figs., 
4 tabs. 


41183 (DOE/ER/10362—T3) Review of the magnetic 
isotope method for isotopic separation and enrichment. Turro, 
N.J. (Columbia Univ., New York (USA). Dept. of Chemis- 
try). 1985. Contract AC02-79ER10362. 10p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86013156. 

In the Progress Report of November 19, 1985 a detailed 
review of the theory of the magnetic isotope method for isotope 
separation and enrichment was presented. Here we present only the 
major qualitative features of the theory of the magnetic isotope 
effect, and we indicate how these aspects can be exploited to design 
experiments which demonstrate the feasibility and practicability of 
the magnetic isotope method. 


organometallic chemistry. Final 
M.H. (Indiana Univ., Bloomington (USA). Dep i 
try). 20 Dec 1985. Contract AC02-80ER 10639. 38p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86012808. 
Structural analogies between polynuclear metal alkoxides/ 
metal oxoalkoxides and metal oxides have been noted, with the 
former providing models for the subunits within the extended net- 
works of the latter. The presence of metal-metal bonds imposes a 
rigidity to alkoxide clusters in solution and the nuclearity of the 
cluster is maintained. The ability of alkoxide ligands to act as termi- 
nal or bridging ligands (2 and ps) and to respond to electron-defi- 
cient metal centers by 7 donation, together with their ability to in- 
terconvert between these various modes of bonding allows for the 
ee er ee ee 
tallic chemistry supported by alkoxide ligands is emerging. Key 
findings during the reporting period have been: (1) the reduction of 
carbon-monoxide by molybdenum and tungsten alkoxides; (2) the 
coupling, co-coupling and sometimes metathesis-like reactions be- 
tween C-C, C-N, and M-M triple bonds supported by alkoxide li- 
gands; (3) unusual §-hydrogen effects in alkyl ligands bonded to 
M2(OR)/sub x/ centers; (4) the isolation of quadruple bonds be- 
tween Mo atoms supported by RO ligands; (5) the synthesis of new 
hydrido-tungsten alkoxides of formula NaW2(H)(OR)s; and (6) the 
synthesis and characterization of the first examples of carbido, ni- 
trido, imido and alkylidyne clusters of tungsten and molybdenum 
supported by alkoxide ligands. MO calculations employing Ex- 
tended Huckel or Fenske-Hall methods have been performed on 
several of these cluster alkoxides and the results compared with ob- 
served spectrochemical and electrochemical data. 
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41185 (DOE/ER/10982—T1) Phase equilibrium predic- 

tions for polar and hydrogen bonding mixtures. Donohue, 

M.D.; Vimalchand, P.; Ikonomou, G.D. (Johns Hepes 

Univ., Baltimore, MD (USA). Dept. of Chemical 

ing). 1986. Contract AC02-81ER10982. 9p. NTIS, A02/ 
A01; GPO Dep. File Number DE86011812. 

The Perturbed-Hard-Chain Theory (PHCT) has been gener- 
alized to treat pure compounds and mixtures with polar forces (di- 
poles and quadrupoles) as well as hydrogen bonding. The general- 
ization to polar compounds is based on the perturbation expansion 
for anisotropic molecules by Gubbins and coworkers. The effects of 
hydrogen bonding are taken into account using an approach similar 
to that of Heidemann and Prausnitz. With these two generaliza- 
tions, accurate mixture VLE and LLE predictions can be made, 
even for highly non-ideal systems, using pure component param- 
eters alone. 8 refs., 4 figs. 


41186 


processes in supercri 
March 1 16-June 15, 1986. Jonas, J. 
(USA). Dept. of Chemistry). 1986. Contract FG22- 
85PC80503. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012798. 

In our last report, we described our development of a new 
method to determine diffusion coefficients using NMR. The method 
eliminates the conventional problems associated with NMR diffu- 
sion measurements on molecules exhibiting spin-spin coupling (e.g., 
naphthalene). Through the use of spin-echo lineshape fits at varying 
values of applied linear magnetic gradient have been made. The 
technique was described in detail in our previous report (see Tech- 
nical Progress Report 12-16-85 to 3-15-86). Through the use of this 
new technique, we have now been able to investigate the binary 
diffusion of naphthalene dissolved in supercritical carbon dioxide. 
These are the first such NMR measurements of diffusion in a solid- 
supercritical fluid system. We chose this system because solubility 
data and phase information are readily available from our previous 
work and the work of others. The results of our diffusion study of 
the naphthalene-supercritical CO, system are shown graphically. 
The experimental NMR apparatus was similar to that used in our 
previous naphthalene solubility study. We have obtained diffusion 
data at 35, 55, and 78°C at pressures from 20 to 1000 bar. Our 
choice of pressures and temperatures were governed by the phase 
behavior of the system - these data cover two regions of the phase 
diagram. The 35 and 55°C data are for solid naphthalene dissolved 


‘in superctitical COz in the region between the two critical end 


points, and the 78°C data is for the naphthalene-rich liquid phase 
formed when crossing the 3 phase solid-liquid-gas line. | fig. 


(IiS-T—1193) Oxidative and electrophilic pathways 
organochromium(III) 


oe a a complexes with ni- 
trous acid and tris(2,2’ ruthenium(II}. Melton, 
J.D. (Ames Lab., IA (USA)). Jun 1986. Contract W-7405- 
ENG-82. 14I1p. NTIS, PC A07/MF A001; GPO Dep. File 
Number DE86012674. 

Thesis. 

The kinetics and mechanisms of the reactions of nitrous acid 
with pentaaquoorganochromium(III) complexes were studied. The 
rate constants for the aliphatic organochromium complexes can be 
correlated using a linear free energy correlation which implies a 
common transition state for these reactions. The lack of steric ef- 
fects for the reactions of the alkylchromium complexes, and the de- 
tection of Cr?* as an intermediate in the reactions of the a-hy- 
droxy- and a-alkoxyalkylchromium complexes suggests that these 
complexes react with HONO by an electron transfer mechanism. In 
contrast, aralkylchromium(III) complexes react with nitrous acid by 
an electrophilic mechanism as indicated by the products and corre- 
lations of the rate constants with other electrophilic reactions in the 
literature. 78 refs., 13 figs., 28 tabs. 





omatic compounds in complex mixtures. 

(Ames Lab., IA (USA)). Jun 1986. Contract W-7405-ENG- 
82. 183p. NTIS, PC A09/MF AOI; 1; GPO Dep. File 
Number DE86012676. 

Of the thousands of chemical compounds that have been 
deemed mutagenic or carcinogenic, it is generally agreed that the 
polynuclear aromatic hydrocarbons (PAC) are among the most 
potent. Because of the wide range of potency of PAC, even among 
geometric isomers and substitutional derivatives, it is important to 
fully characterize these samples. This task is a formidable one, usu- 
ally requiring elaborate sample clean-up: and fractionation prior to 
analysis. A multidimensional, laser-based analytical instrument has 
been developed that, when utilized to the full extent of its capabili- 
ties, could be the solution to this complex analytical problem. The 
overall technique is termed i Column Gas Chromatogra- 
phy, Resonance Enhanced Multiphoton Ionization, Time-Of-Flight 
Mass Spectrometry, Laser-induced Fluorescence, with parallel 
Flame Ionization Detection (CC/GC-REMPI-TOF/MS-LIF-FID). 
This system combines the selectivity and sensitivity of two comple- 
mentary laser-based methods, REMPI and LIF, with an extremely 
powerful and proven analytical tool, GC/MS. The GC effluent 
passes through the ion source of a TOF/MS, where it is interrogat- 
ed by a tunable ultraviolet laser beam. All laser-analyte interaction 
products (cations, electrons, and photons) are simultaneously moni- 
tored utilizing the TOF/MS, a total electron current detector 
(TECD), and a LIF detector. The simultaneous availability of this 
information simplifies the characterization task. The present abso- 
lute detection limits for several PAC have been determined to be in 
the low picogram range. Also, a linear dynamic range of approxi- 
mately four orders of magnitude has been established for the 
TECD, indicating that this technique is both sensitive and quantita- 
tive. Further, the use of deuterated analogs, of selected PAC, as in- 


ternal reference standards greatly assists in quantitation. 219 refs., 
37 figs., 13 tabs. 


41189 (SAND—85-2427C) Studies of the initial steps in 
sol-gel processing of Si(OR),: ?°Si NMR of alkoxysilane and 
alkoxysiloxane solutions. Balfe, C.A.; Martinez, S.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. - (CONF-860445—19). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86012652. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

oo ct a cra 9 a: a ae 
of hydrolysis and condensation of tetramethoxysilane (TMOS), hex 
amethoxydisiloxane, and octamethoxytrisiloxane in both basic ond 
acidic methanol solutions. Comparisons of the spectra obtained 
from the various starting solutions and literature reports of mono-, 
di-, and tri-silicic acids in aqueous solution were used to identify 
and assign chemical shifts to condensation intermediates in the 
TMOS system. The observation of cyclic intermediates in the acid 
catalysis of TMOS in methanol and the chemical shifts of several 
—eee eee 12 refs., 3 

» 2 tabs. 


41190 (SAND—86-0050C) Growth and structure of frac- 
tally rough silica colloids. Keefer, K.D. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 1lp. (CONF-860445—20). NTIS, PC A02/MF 
AO0l; 1; GPO Te. File Number DE86012656. 

From Materials Research Society spring meeting; Palo Alto, 
CA, = (15 Apr 1986). 

mall-angle x-ray scattering measurements on partially hy- 

atane silicon tetraethoxide solutions indicate the formation of 
colloidal particles which have fractal structures or fractally rough 
surfaces. The structures and growth kinetics are consistent with 
chemically limited nucleation and growth of the particles from 
slowly generated reactive silanol species. Two dimensional comput- 
er simulations of nucleation and random growth of clusters from 
partially hydrolyzed monomers generate the same range of non- 

fractally rough and fractal clusters observed in the experi- 
ment. 12 refs., 8 figs. 
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41191 a-helical polypeptide circular dichroism component 
bent analysis. Rabenold, D.A.; Rhodes, W. (Florida State 
Univ., Tallahassee). Journal of Physical Chemistry; 90: No. 
12, 2560-2566(5 Jun 1986). Contract t AS05-78E.V03784. 

Equations are presented for calculating circular dichroism 
component bands for short helical polymers. Also presented are 
equations for calculating the effect of high-frequency transitions, 
which are approximated by transition moment dyadics, on the low- 
frequency region of the spectra. For a rigid model of an a-helix 
calculations show the following: (1) the isotropic part of the transi- 
tion moment dyadic for high-energy transitions located on the 
amide is responsible for large induced long-wavelength circular 
dichroism contributions, (2) the net long-wavelength circular dich- 
roism helix band is skewed with the negative high-frequency lobe 
being significantly reduced in intensity in comparison to the unper- 
turbed helix band, (3) the chain length dependence of the circular 
dichroism is largely due to that of the helix band. 


41192 Excited-state properties of trans-(9- 
anthryl)ethylenes. Effects of geometric distortion about single 
bond. Bhattacharyya, K.; Chattopadhyay, S.K.; Baral-Tosh, 
S.; Das, P.K. (Univ. of Notre Dame, IN). Journal of Physical 
Chemistry; 90: No. 12, 2646-2651(5 Jun 1986). 

The singlet- and triplet-related photophysical properties of 
four trans-1,2-diarylethylenes, containing methyl, phenyl, 1- 
naphthyl, and 9-anthryl group as one substituent and 9-anthryl 
group as the other, have been studied by steady-state and time-cor- 
related fluorescence measurements, laser flash photolysis, and pulse 
radiolysis. The results show pronounced effects of the photoexcita- 
tion-induced geometric distortion (about the anthryl-to-ethylene 
single bond) in rendering fluorescence and triplet-triplet absorption 
spectra broad and structureless, and in enhancing radiationless 
processes from singlets, triplets, and exciplexes (with N,N-dimethy- 
laniline). The shortening of triplet lifetimes, and the triplet quench- 
ing behaviors toward ferrocene, di-tert-butylnitroxy radical, and 
oxygen, are also explainable in terms of the torsional relaxation; 
these effects are similar to, but less pronounced than, those arising 
from double bond twisting in smaller arylethylene triplets. No pho- 
tophysical anomaly attributable to ground-state rotamerism is ob- 
served in fluid solutions. 


41193 Conversion of acetylene to benzene over palladium 
Saree surfaces. 1. The low-pressure stoichiometric and 
the high-pressure catalytic reactions. Rucker, T.G.; Logan, 
M.A.; Gentle, T.M.; Muetterties, E.L.; Somorjai, GA. 
(Univ. of California, Berkeley). Journal of Physical Chemis- 
try; 90: No. 12, 2703-2708(5 Jun 1986). Contract AC03- 

76SF00098. 


Acetylene cyclotrimerizes to form benzene on palladium 
single crystals in ultrahigh vacuum (UHV) (10~??-10~° atm) and at 
atmospheric pressures (10~?-1 atm). The reaction is structure sensi- 
tive in both pressure regimes. In UHV the (111) face is the most 
active followed by the (110) and then the (100) surfaces. At high 
pressure the (111) and (100) surfaces have equal catalytic activity 
whereas the (110) face is one-fourth as active. In UHV the reaction 
products are benzene from cyclotrimerization, ethylene from hy- 
drogenation, and hydrogen from decomposition. At high pressures 
only benzene was detected. The high-pressure catalytic reaction 
proceeds on the bare metal surface. The reaction also proceeds 
readily on Pd films and Pd supported on alumina. 


41194 Conversion of acetylene to benzene over palladium 
single-crystal surfaces. 2. The effect of additives. Logan, 
M.A.; Rucker, T.G.; Gentle, T.M.; Muetterties, E.L.; So- 
morjai, G.A. (Univ. of California, Berkeley). Journal of 
Physical Chemistry; 90: No. 12, 2709-2715(5 Jun 1986). Con- 
tract AC03-76SF00098. 

The conversion of acetylene to benzene over palladium 
single-crystal surfaces ((111), (100), and (110)) modified with sub- 
monolayer quantities of silicon, phosphorus, sulfur, chlorine, and 
potassium has been studied under both ultrahigh vacuum and at- 
mospheric pressure conditions. At atmospheric pressures electron- 
donating additives enhance the rate of benzene formation and elec- 
tron-accepting additives reduce the rate. Potassium and silicon 
reduce the amount of surface carbon that accumulates during the 
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reaction and thereby increase the rate of benzene formation relative 
to the undoped surface. The general trends of the (111), (100), and 
(110) faces indicate that at low pressures potassium suppresses, sili- 
con and phosphorus enhance, and sulfur and chlorine leave un- 
changed the benzene yield. Silicon on the (100) face showed the 
greatest enhancement in the benzene yield possibly due to surface 
compound formation. 


41195 Solute partial molal volumes in supercritical fluids. 
Eckert, C.A.; Ziger, D.H.; Johnston, K.P.; Kim, S. (Univ. 
of Illinois, Urbana). Journal of Physical Chemistry; 90: No. 
12, 2738-2746(5 Jun 1986). Contract FG22-84PC70801. 

A novel technique is described for the measurement of the 
partial molal volume at infinite dilution of solutes in supercritical 
fluids. Results are reported for five systems from 2°C above the 
solvent critical temperature up to 15°C above, at pressures from 
just above the critical pressure to 350 bars. The solute partial molal 
volumes are small and positive at high pressures, but very large and 
negative in the highly compressible near-critical region. The results 
are interpreted in terms of solvent structure and intermolecular 
forces. 


41196 ESR study of the aziridine and azetidine radical 
cations: evidence for the C...C ring-opened aziridine radical 
cation. Qin, X.Z.; Williams, F. (Univ. of Tennessee, Knox- 
ville). Journal of Physical Chemistry; 90: No. 11, 2292- 
2296(22 May 1986). 

The radical cations from aziridine and azetidine have been 
characterized by ESR spectroscopy following their generation in 
the solid state by y irradiation of dilute solutions of the parent com- 
pounds in the CFCls matrix at 77 K. The ESR parameters of the 
azetidine radical cation are typical of those for nitrogen-centered 
amine radical cations such as Me:NH**. On the other hand, the 
radical cation formed from aziridine has very different ESR param- 
eters that compare closely to those for the isoelectronic C...C ring- 
opened form of the oxirane radical cation and the allyl radical. The 
radical cation formed from azetidine is therefore assigned a ring- 
closed structure with the unpaired electron in a 2p/sub z/ orbital 
on nitrogen perpendicular to the ring plane, whereas the cation 
from aziridine is an allylic C...C ring-opened planar isomer with the 
unpaired electron in a nonbonding 7 orbital centered mainly on the 
two end carbon atoms. The neutral 1-aziridinyl and 1-azetidinyl 
tadicals have been detected as radical products following the y ir- 
radiation of the parent compounds in the CFChkCF2Cl and 
CFsCCls matrices. In particular, the 1-azetidinyl radical is pro- 
duced cleanly from the azetidine radical cation in the CFClCF.Cl 
matrix at ca. 100 K. 


41197 Fluorescence ee of rhodamine 6G in 
of three-dimensional 


— a photon-counting test excita- 

tion transport theory. P.A.; Hart, D.E.; Hedstrom, 
J.F.; Struve, W.S. (Iowa State Univ., Ames). Journal of 
Physical Chemistry; 90: No. 11, 2374-2379(22 May 1986). 
Contract W-7405-ENG-82. 

Time-correlated photon counting has been used to measure 
fluorescence concentration depolarization for rhodamine 6G in 
glycerol. The excitation transport theory developed by Gochanour, 
Andersen, and Fayer yields good approximations to the experimen- 
tal decay profiles over the concentration range 1.7 x 10~* to 2.4 x 
10-* M. Although the differences between optimized theoretical 
and experimental profiles are fractionally small, they are readily 
characterized under present counting statistics. They prove to be 
dominated by experimental artifacts, arising from excitation trap- 
ping by rhodamine 6G aggregates and from self-absorption in solu- 
tion cells thicker than ~ 10 pm. ; 


41198 Anomalous temperature-dependent reorientation of 
cresyl violet in 1-dodecanol. Blanchard, G.J.; Wirth, MJ. 
(Univ. of Wi Madison). Journal of Physical Chemis- 
try; ENG. No. 11, 2521-2525(22 May 1986). Contract W-7405- 


The temperature dependence of the dynamical behavior of 
cresyl violet in 1-dodecanol was studied by both microscopic and 
bulk physical Picosecond rotational diffusion measure- 
ments indicate that the solute experiences a very sharp temperature- 
dependent change in its environment. Steady-state absorption spec- 


troscopy reveals that this effect is due to a change in the solvent- 
solute interaction of cresyl violet. *C NMR measurement of the 
temperature dependence of the solvent spin-lattice relaxation time 
(T:) shows that the change in solvation is due to a previously unre- 
ported change in the state of the bulk solvent. 


41199 Determination of high-temperature fluid viscosity 
using dynamic light scattering. Williams, D.F.; Byers, C.H. 
(Oak Ridge National Lab., TN). Journal of Physical Chemis- 
try; 90: No. 11, 2534-2538(22 May 1986). Contract AC05- 
840R21400. 

A light-scattering method for the measurement of high-tem- 
perature viscosities is demonstrated. Dynamic light scattering is 
used to measure viscosity by characterizing the effect of fluid drag 
upon the motion of suspended microparticles. imental meas- 
urements were made on a group of aliphatic and cyclic organic 
compounds. Cyclohexane, n-pentane, n-heptane, toluene, and chlo- 
roform were investigated at temperatures ranging up to 90% of the 
critical temperature (T/sub r/ = 0.90). The behaviors of an ideal 
mixture (n-pentane/n-heptane) and an interacting mixture (n- 
hexane/2-propanol) were also examined at elevated temperatures. 
Results were found to be consistent with the best literature data. 
Only the corresponding-states methods offered any true predictive 
validity. At high temperatures (T/sub r/ > 0.70) these methods ex- 
hibited good accuracy. 


41200 The mechanism of the formation of hydantoins. 
Worman, J.J.; Uhrich, K.; Olson, E.; Diehl, J.; Farnum, S.; 
Hawthorne, S. (Univ. of North Dakota Energy Research 
Center, Box 8213, Univ. Station, Grand Forks, ND). Ameri- 
can Chemical Society, Division of Gas and Fuel Chemistry, 
Preprints; 31: No. 1, 273-278(Apr 1986). (CONF-860425—). 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

N-substituted hydantoins, specifically the N-(carbamylisopro- 
pyl)-5,5-dimethylhydantoin, form in water at room temperature 
from the N-a-carbamylisopropyl-N’-aisobutyronitrile urea. Only a 
small amount of the 5,5-dimethylhydantoin, IX, is produced from 
the N-substituted urea, IX, or its carbamate salt, X. Thus, they are 
not likely intermediates in the formation of the DMH in water in 
the presence of acetone, hydrogen cyanide, carbon dioxide, and am- 
monia. Instead the hydantoins are believed to result from the hy- 
drated conjugate base of the carbamic acid (VI). 


41201 Gas-phase reactions of V* and VO* with hydrocar- 
bons using Fourier transform mass spectrometry. Jackson, 
T.C.; Carlin, T.J.; Freiser, B.S. (Purdue Univ., West Lafay- 
ette, IN). Journal of the American Chemical Society; 108: No. 
6, 1120-1126(19 Mar 1986). Contract AC02-80ER 10689. 

The reactions of V* and VO* with small alkanes are report- 
ed. = reacts with hydrocarbons primarily by inducing dehydro- 


when C-H reaction pathways are blocked. Unlike later transition 
metals, V* will undergo secondary reactions with most alkanes, 
producing complexes having more than one hydrocarbon ligand. 
The presence of oxygen as a ligand on V* has surprisingly little 
effect on reactivity and only influences reactions when coordinative 
saturation becomes a factor. In contrast to FeO*, the oxide ligand is 
not observed to participate in the reactions, due undoubtedly to the 
strong V* -O bond. 30 references, 6 tables. 


41202 Preferred orientation of imidazole ligands in metal- 
loporphyrins. Scheidt, W.R.; Chipman, D.M. (Univ. of 
Notre Dame, IN). Journal of the American Chemical Society; 
108: No. 6, 1163-1167(19 Mar 1986). 

Recent work has suggested that axial ligand orientation can 
affect the physiocochemical properties of metalloporphyrins. Anal- 
ysis of crystallographic data indicates that axial imidazole ligands in 
metalloporphyrins tend to prefer sterically unfavorable orientations 
that eclipse equatorial M-N/sub p/ bonds. Charge iterative ex- 
tended Hueckel theory calculations on electronic effects for a broad 
selection of representative systems indicate a previously unrecog- 
nized orientational preference in the M-N(imidazole) 7 bond which 
favors eclipsed orientations. Somewhat surprisingly, this 7 bond is 
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found to be dominated by the metal pz-imidazole p7 interaction. 
These theoretical results provide an explanation of the mystery of 
why the orientation effect seems to be insensitive to metal d/sup n/ 
configuration, spin state, oxidation state, and the presence or ab- 
sence of a sixth axial ligand. 23 references, 1 figure, 3 tables. 


Peeectenation on8, sulenls meateeuiiness of s- 


alkyl complexes with strong bases. Heah, P.C.; Patton, A.T.; 
Gladysz, J.A. (Univ. of Utah, Salt Lake City). Journal of the 
American Chemical Society; 108: No. 6, 1185-1195(19 Mar 
198 

In this paper, reactions of cyclopentadienylrhenium acyl 
complexes (eta’-Cs;Hs)Re(NO)(PPhs)(COR) with strong bases are 
described. Depending upon the substrate and conditions, either eno- 
late formation or ent chemistry can occur. Related 
chemistry of alkyl complexes (eta5-C;Hs)Re(NO)(PPhs)(R) and 
pentamethylcyclopentadieny! acyl complexes (eta5- 
ee ee is also reported. From this study, a de- 

tailed picture of the acid/base properties of these molecules 
emerges. 51 references, 1 table. 


Stereoelectronic effects in intramolecular long-dis- 
tance electron transfer in radical anions as predicted by ab 
initio MO calculations. Ohta, K.; Closs, G.L.; Morokuma, 
K.; Green, N.J. itute of Molecular Science, Okazaki, 
Japan). Journal of the American Chemical Society; 108: No. 6, 
1319-1320(19 Mar 1986). 

Recent experimental work has been directed toward the 
study of intramolecular electron transfer (ET) rates in radical 
anions of the type A:~ -Sp-AzAi-Sp-Ae~ where A; and Ag are elec- 
tron acceptors and Sp is a rigid hydrocarbon spacer with no elec- 
tron affinity of its own. Specifically, for the case of Ai = 4-bi- 
phenyl, As = 2-naphtyl, and Sp = 1,4-cyclohexadiyl it was found 
that the cis isomer reacts slower than the trans although the dis- 
tance between acceptors is shorter for the cis isomer. With other 
spacers, such as decalins, it also appears that distance between ac- 
ceptors is not the only factor in determining the rate. It is most 
probable that electronic coupling between donor and acceptor is in- 
fluenced by the o-orbitals of the spacer, making it a function of the 
position as well as the geometry of attachment. While the problem 
of through-bond coupling has been addressed before here stereoe- 
lectronic effects are addressed. To test this hypothesis ab initio cal- 
culations for the simplified model are carried out with transequator- 
ial-equatorial, trans-axial-axial, and cis-equatorial-axial geometries. 
13 references, 1 figure. 


41205 Molecular hydrogen complexes of the transition 

metals. 2. Evidence for a new complex, Mo(CO) SS 

and for solution equilibrium between dihydrogen and 

dride forms, M-eta?-H,. — H-M-H, in WiCOM PRC). 

poery G.J.; Ryan, R.R.; Wrobleski, D.A. (Los Alamos Na- 
tional Lab., NM). Journal of the American Chemical Society; 

108: No. 6, 1339-1341(19 Mar 1986). 

Coordination of molecular hydrogen to transition metals is 
now firmly established, initially in the stable, structurally character- 
ized complexes M(CO)s(PRs)a(eta?-H2) (M = Mo, W; R = Cy, i- 
Pr), then in low-temperature stable Cr(CO)s(He), and recently in 
IrH(Hz)(PPhs)2(CisHsN)]SbFe, [IrH2(He)2L2]*, and 
[FeH(H2)\(dppe),]BF,. In order to better define the steric and elec- 
tronic requirements for Ha to bind in molecular fashion rather than 
being cleaved to hydride ligands, reported here is new stable Ho 
complex, Mo(CO)(dppe)a(H2) (dppe = diphenylphosphinoethane). 
Also, NMR evidence is presented for a dynamic equilibrium be- 
tween the Hz complex W(CO)s(P-i-Prs)2(eta*-He), and an apparent 
dihydride complex, WH2(CO)s)P-i-Prs)z, derived by oxidative addi- 
tion of the He ligand. 16 references, 2 figures. 

— Models of heme D,. Sivnctane 08 eaten eatin 
dioxoisobacterioclorins. Chang, C.K.; igi 
hg a 2 Faj higan State Univ., Si 
aig). ). Journal ‘of the American Chemical Society; "108: No. 6, 
2-1354(19 Mar 1986). Contract AC02-76CH00016. 

Unlike the ubiquitous iron porphyrin containing cytoch- 

romes found in animals and plants, d-type cytochromes present in 
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many microbial nitrite reductases-cytochrome oxidases contain a 
green heme prosthetic group whose structure has been assumed for 
the last 2 decades to be a chlorin (dihydroporphyrin). On the basis 
of spectroscopic data collected by Timekovich et al., one of the au- 
thors (C.K.C.) has recently proposed that heme d; isolated from 
pseudomonas aeruginosa and Parracoccus denitrificans is not a 
chlorin but a dioxoisobacteriochlorin. Crucial to this assignment is a 
model compound, 3,8-dioxo-2,2',7,7’,12,13,17,18-octaethylporphyrin 
(dioxo iBC), which exhibits many diagnostic NMR and absorption 
spectral features also possessed by the natural d; pigment. As part 
of an investigation to establish the validity of this proposal, report- 
ed here are physicochemical properties of several oxoporphyrin de- 
rivatives, a family of compounds that has received little attention, 
hitherto. 17 references, 1 figure, 1 table. 


41207 Solubilities of caffeine and theophylline in super- 
critical ammonia, Yonker, C.R.; Smith, R.D. (Pacific North- 
west Lab., Richland, WA). Fluid Phase Equilibria; 22: 175- 
183(1985). Contract AC06-76RL01830;A T06-71EV70023. 

The solubilities of caffeine and theophylline in supercritical 
ammonia at 140°C have been determined. Both compounds exhibit- 
ed substantial solubility in the ammonia, with caffeine showing the 
greatest increase in solubility near the critical pressure where densi- 
ty increases most rapidly. However, theophylline showed an appre- 
ciable solubility at pressures substantially below the critical pres- 
sure. Possible chemical reactions of supercritical ammonia with 
these solutes at this temperature were found to be unimportant in 
the present study. The role of supercritical ammonia as a solvent 
for polar organic molecules is discussed. 20 references, 3 figures, 1 
table. 


41208 Polyatomic, anharmonic, vibrational-rotational 
analysis. Application to accurate Ab initio results for formal- 
dehyde. Harding, L.B.; Ermler, W.C. (Argonne National 
Lab., IL). Journal of Computational Chemistry; 6: No. 1, 13- 
27(1985). Contract W-31-109-ENG-38. 

A computer program SURVIB is described for calculating 
vibrational anharmonicity constants for polyatomic molecules. The 
program requires as input a grid of calculated energies in the vicini- 
ty of a stationary point. This grid is fit, in a least squares sense, to a 
polynomial function of the internal coordinates. This analytic repre- 
sentation of the energy surface is employed in a normal mode anal- 
ysis, and the energy is reexpanded as a polynomial function of the 
normal mode coordinates (expressed as vectors in the mass-weight- 
ed atomic Cartesian coordinate space). The resulting coefficients 
are used in a second-order perturbation theory analysis to obtain 
the vibrational anharmonicity constants. Also reported is an appli- 
cation of this program to formaldehyde employing ab initio, RHF, 
MP2, MP3, and RHF-CI calculations. The spectroscopic constants 
obtained for H2CO are in good agreement with experimentally de- 
rived values recently reported by Reisner. 28 references, 9 tables. 


41209 Conformational effects of organic solvents on his- 
tone complexes. Beaudette, N.V.; Okabayashi, H.; Fasman, 
G.D. (Brandeis Univ., Waltham, MA). Biochemistry; 21: No. 
8, 1765-1772(1982). 

Changes in the conformations of H3-H4, H2A-H2B, and the 
core histone complex brought about by the addition of organic sol- 
vents have been examined by circular dichroism spectroscopy. All 
three complexes assume increased a helicity with increasing 
amounts of the organic solvent. An amount of secondary structure 
equal to that obtained in phosphate-buffered 2 M NaC! solution can 
be induced in low-salt solutions of the complexes by the addition of 
40-50% ethylene glycol, 50% glycerol, or approximately 2% hexa- 
fluoro-2-propanol. H3-H4 was found to be somewhat more flexible 
than H2A-H2B in its response to changes in solvent polarity. Upon 
being heated, H3-H4 and the core histone complex both undergo 
irreversible a — £8 transitions in 50% ethylene glycol under low- 
salt conditions, while H2A-H2B undergoes an essentially a — 
random-coil transition under the same conditions. These results are 
discussed in terms of the dynamics of the nucleosome particle. 68 
references, 8 figures. 
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4004 Electrochemistry 
REFER ALSO TO CITATION(S) 40905, 41215 
4005 Photochemistry 


— ALSO TO CITATION(S) 41154, 41173, 41181, 41192, 41215, 41978, 


41210 (DOE/ER/10660—3) Multiphoton ionization spec- 
troscopy and photochemistry of transient species. Progress 
report, July 15, 1983-January 30, 1986. Johnson, P.M. (State 
Univ. of New York, Stony Brook (USA)). Jan 1986. Con- 
tract AC02-80ER10660. 2ip. NTIS, PC A02/MF AOi; 1; 
GPO Dep. File Number DE86012914. 

The current contract period has been primarily occupied by 
the development of techniques for the production of transient spe- 
cies in a pulsed supersonic beam by an electric discharge. It has 
been a period of exploration, of trying new things and developing 
ideas into useful tools for the examination of the excited state prop- 
erties of radicals and metastables. We have had notable success in 
the production of these species and have been able to produce 
many unique spectra which illustrate the advantages of the tech- 
nique. Not all of these spectra have been analyzed as yet so we do 
not know the full range of what we have. In addition, we have 
continued to be concerned with the interaction of very high intensi- 
ty light with molecules. 50 refs., 7 figs., 4 tabs. 


41211 (DOE/ER/10660—4) Multiphoton ionization spec- 
troscopy and of transient species. Annual 
progress report, July 15, 1985-July 15, 1986. Johnson, P.M. 
(State Univ. of New York, Stony Brook (USA)). Jul 1986. 
Contract AC02-80ER10660. 23p. NTIS, PC A02/MF A0O1; 
GPO Dep. File Number DE86012915. 

A pulsed electric discharge in a pulsed supersonic jet of Ne 
is found to produce high densities of metastable E*/sub g/* Na. 
Subsequent laser irradiation of these metastables results in single- 
photon excitation to autoionizing states. Singly charged cations are 
detected by time-of-flight mass spectrometry or, alternatively, eject- 
ed electrons are detected by TOF electron energy analysis. From 
both the laser excitation spectra and photoelectron spectra we have 
identified a number of autoionizing Rydberg states, including a tri- 
plet Rydberg series (np = 8 - 26)°PI/sub u/ reverse arrow E*S/ 
sub g/* converging to the ground state ion, the first member of an 
s-type triplet Rydberg series *=/sub u/* reverse arrow E converg- 
ing to the B state of the ion and the lowest member of a d-type 
triplet Rydberg series *PI/sub u/ or */sub u/* reverse arrow E 
converging to the A state of the ion. Some of these transitions in- 
volve core excitations of a 3s Rydberg state configuration, resulting 
in a doubly excited electronic tion [He(2so°/sub g/)?(2so°/ 
sub u/)\(2p7/sub u/)*(2pa/sub g/)?(3so"/sub g/)]. Other transitions 
confirm that the E state is a mixture of a 3s Rydberg state with an 
X-ionic core and a 3p Rydberg state with an A-ionic core. 28 refs., 
3 figs., 3 tabs. 


Institute, Division of 

. Scientific report 1982. (Hahn-Meitner- 

Institut fuer Kernforschung Berlin G.m.b.H. (Germany, 

F.R.). Bereich Strahlenchemie). 1982. 52p. (In German). 

NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86752195. 

In 1982, the following radiation chemistry projects were car- 
ried out by HMI: 1. interface surface processes and energy transfer 
(fast chemical reactions at the interface surfaces, application to the 
storage and conversion of solar energy); 2. pulse radiolysis and kin- 
ematics (generation and investigation of short-lived high-activity 
chemical particles; interaction of low-energy ions, atoms, molecules 
and molecule aggregate bodies); 3. insulators and plastics (investiga- 
ee ee ee ee een cone 
gases; radiation-induced variations of dielectric properties; radiation 
damage and the underlying processes of decomposition by oxida- 
tion in natural and synthetic polymers; photo-induced polymeriza- 
tion). To round off the report there is a comprehensive list of publi- 
cations and lectures. (RB). 


41212 (HMI—395) Hahn-Meitner- 
Radiation 
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41213 First photochemical ae 
transition-metal 1,3-butdiene — 


isomerization of late- 
a triple stereochemical 
labeling experiment. Eaton, B.; , J.A. Jr.; Vollhardt, 
P.C. (Univ. of California, Berkeley). fournal of the American 
Chemical Society; 108: No. 6, 1559.4 360(19 Mar 1986). 

Several reports have appeared concerning a fundamentally 
new thermal isomerization reaction of early-transition-metal eta‘- 
butadiene complexes in which exo and endo substituents at C-1 
and/or C-4 exchange positions. A common intermediate that has 
been proposed in these transformations is the metallacyclopent-3- 
ene 2 characteristic of a so-called envelope flip process. However, 
mechanistic evidence for this rare species has been scarce and step- 
wise pathways, such as those involving (perhaps concerted) reversi- 
ble butadiene-cyclobutene closures and others, have not been ruled 
out. The authors report here the first photochemical isomerization- 
of this type, the first to be observed for a late transition metal (e.g., 
cobalt), and a stereochemical experiment clearly linking simultane- 
ous double exo-endo exchange with a switch of the metal from one 
a face of the ligand to the other (inversion at the metal). 16 refer- 
ences, 1 table. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 39939, 41196, 41212, 41751, 41752 


41214 (INIS-mf—9898) Reduction of radiation 


microscope with supraconductive lenses. Knapek, 
(Technische Univ. Berlin (Germany, F.R.). Fachbereich 
Physik). 3 Jul 1981. 9lp. (In German). NTIS (US Sales 
Only), PC A05/MF AO1. Prile Number DE86752355. 

As a result of this study, the increase in structure conserva- 
tion by cooling the object to very low temperatures (cryoprotec- 
tion) as compared with the conditions at room temperature was 
higher than the values at low temperatures reached so far by one to 
two orders of magnitude. The experiments carried out with an elec- 
tron microscope with supraconductive lenses (SLEM) showed, de- 
pending of the organic substance, that in tests with an electron dif- 
fraction of about 4.2 K the reduction of radiation damage as com- 
pared with room temperature was by a factor between 30 and 350. 
(PW). 


41215 


and 
phyrins. Radiation 


choux, M.C.; Neta, P.; Harriman, A.; Baral, S.; Hambright, 
P. (National Bureau of wae a Gaithersburg, MD). Jour- 
nal of Physical Chemistry; 90: No. 11, 2462-3468(22 May 
1986). 

One- and two-electron reduction products of several metal- 
loporphyrins have been studied by steady-state and pulse radiolysis 
in aqueous and methanolic solutions and by photochemistry and 
electrochemistry in aqueous solutions. This study concentrates on 
the TMPyP (tetrakis(N-methyl-4-pyridyl)porphyrin) complexes of 
Ga/sup III/, Ge/sup IV/, and In/sup III/, and the TPyP (tetra(3- 
pyridyl)porphyrin complex of Sb/sup V/, and compares them with 
the previously studied complexes of Zn/sup II/, Al/sup III/, and 
Sn/sup IV/. All these porphyrins undergo one-electron reduction 
on the ligand to form 7-radical anions. The rates of formation and 
decay of these species have been studied under various conditions. 
The lifetimes of these radicals were found to vary greatly; those of 
Sb/sup V/ and Sn/sup IV/ are completely stable while some 
others decay in the millisecond range. The stability decreases in the 
order Sb/sup V/, Sn/sup IV/, In/sup III/, Ge/sup IV/, Ga/sup 
III/, Al/sup III/, Zn/sup II/, which was found to correspond to 
the order of the porphyrin ring reduction potentials determined 
under similar conditions. Increased lifetime of the radical upon in- 
crease in electronegativity of the metal was found to be due to inhi- 
bition of porphyrin ring protonation, which is a necessary step in 
the formation of final products. The final two-electron reduction 
products are mainly phlorin anions. The same products were ob- 
served upon photochemical reduction. The potentials for the first 
and second one-electron reduction of the porphyrins were deter- 
mined by cyclic voltammetry. The separation between the first and 
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second wave gives an indication of the stability of the 7-radical 
anion. 


4007 Radiochemistry And Nuclear Chemistry 
REFER ALSO TO CITATION(S) 40068, 42143 


41216 (CEA-CONF—8186) Production of transplutonium 
elements. Overview of some national programmes. Madic, C. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Inst. de Recherche Technologique et de Deve- 
(CONF-85 Industriel (IRDI)). Sep 1985. 22p. (In French). 
INF-8509147—22). NTIS (US Sales Only), PC A02/MF 
COL. File Number DE86752225. 
From ACTINIDES '85; Aix-en-Provence, France (1 Sep 
1985). 

” In the last fifteen years programmes of production of trans- 
plutonium element isotopes have been well established or decided 
in various countries. These productions concern essentially **1Am, 
%3Am, %*Cm, *Cm and ™Cf isotopes. In western world the 
most ambitious programme is developed by the USA in Oak Ridge 
and Savannah River facilities for the production of transcurium ele- 
ments, especially **Cf; Los Alamos, Rocky Flats and Hanford fa- 
cilities for **Am production. Other western nations produced in 
the past or possess a permanent programme; for example kilogram 
amount of **1Am has been produced in RFA, while in France pro- 
ductions of *!Am, **Am and ‘Cm are run in routine. Various 
other countries are involved in the production of transplutonium 
isotopes but this correspond often to punctual productions. Infor- 
mations related to the soviet's programme are scarce, but produc- 
tions of mg quantities of transcurium elements are known. This 
paper gives 63 references about these programmes with special em- 
phasis on the chemical processes. 


41217 (CEA-CONF—8194) Actinide ion complexes in 
aqueous solutions. Musikas, C. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France).-Inst. de Re- 
cherche eee et de Developpement Industriel 
(IRDD). Sep 1985. 42p. (In French). (CONF-8509147—26). 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE86752242. 

From ACTINIDES ‘85; Aix-en-Provence, France (1 Sep 
1985). 

. The recent developments in actinides aqueous complexes in- 
vestigations are presented through some chosen examples. After a 
brief description of the general features of 5f aqueous complexes, 
the soft ligand reactions with actinides and the cation-cation com- 
plexes of actinyles ions are discussed. After that, complexes investi- 
gations related to the nuclear energy developments are surveyed. 
First are considered the studies related to chemical separations, sec- 
ondly the investigations dealing with the environmental behavior of 
actinides ions. To forecast the future insights i in aqueous complexes, 
some of the new techniques for speciation in liquid phases are de- 
scribed. 54 refs. 


41218 (CEA-CONF—8280) Dissolution of plutonium di- 
oxide with electrogenerated silver(I) in nitric media. 
Bourges, J.; Madic, C.; Koehly, G.; Lecomte, M. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. de Recherche Technologique et a Develop- 


pement Industriel (IRDJ). 1985. 14p. Cn 
(CONF-8509147—20). NTIS (US Sales Only), PC 
A01. File Number DE86752222. 

From ACTINIDES '85; Aix-en-Provence, France (1 Sep 
1985). 

Oxidative dissolution of plutonium dioxide with electrogen- 
erated silver(I) was undertaken first at analytical scale in order to 
emerge the parameters controlling this dissolution process and to 
prove the feasibility of that technique at 300 grams scale of materi- 
al. The influence of the following parameters: mass of PuQ:, cur- 
rent density, total concentration of silver ion, nitric acid concentra- 
tion, temperature, agitation efficiency on the rate of PuOs dissolu- 
tion was studied. The results demonstrate that: the limiting step of 
the dissolution process is the electrogeneration of silver(II), the dis- 
solution of PuO: can be realized with a good current efficiency, the 
best temperature range is: 30+-10°C, the optimum HNOs concen- 


French). 
A02/MF 
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tration is 4 to 6 M, the Pu(VI) solution up to 500 g.l~! can be pre- 
pared. A six liters capacity thermostated glass electrolyzer was built 
including an anodic compartment equipped with a 1000 cm? cylin- 
drical platinum grid electrode and a tantalum propeller, a cathodic 
compartment consisting in a 0.2 liter capacity aluminium silicate di- 
aphragm with a tantalum rod cathode. Quantitative dissolutions of 
300 g of PuO, in 4 M HNOs were performed in two hours by im- 
posing an intensity of 60A. 


41219 (CEA-CONF—8281) Chemical equilibria in actin- 
oide carbonate Grenthe, I.; Robouch, P.; Vitorge, 
P. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Inst. de Recherche Technologique et de 
Developpement Industriel RDI). Sep 1985. 8p. (CONF- 
8509147—21). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86752223. 
From ACTINIDES '85; Aix-en-Provence, France (1 Sep 

1985 

: By y using spectrophotometric and potentiometric methods it 
is shown that, in media of high ionic strength (NaClO, 3M) and 
total concentrations of hexavalent actinoids higher than 10-°M, 
trimers are formed. The equilibrium constants for the reactions 
3MO.(COs)s* reversible (MOz2)s(COs)s* + 3 COs? are log K (U) 
= -11,3; log K (Np) = -10,1 and log K (Pu) = -7,4. It is demon- 
strated that one of the cations of the trimer can be exchanged with 
another actinoid cation: the equilibrium constants for the reactions 
2U02 (COs)s* + MO: (COs* reversible (UO2)2 MO2z (COs)s* + 
3COs* are log K = -11,3; -10,0 and -8,8 respectively for M: U, 
Np, Pu. Then, polynuclear complexes can be efficient solution ‘’car- 
riers” for other hexavalent actinides in a waste disposal. Some 
properties of the solid phases MO2COs(s) are discussed. Experimen- 
tal studies of chemical equilibria of americium (III, IV) are re- 
viewed: in carbonate media Am(III) ies are Am CO;*, Am 
(COs)2~- Am (COs)s*, (Ame COs)sub(s) and (NaAm(COs)2)sub(s); 
for Am(IV), log Bs approximately equal to 40. In NaClO, (3M) 
medium solubility measurements of Np(V) show that log8: = 5,09, 
logB2 = 8,15, log8s = 10,46, log Ks(Na Np O2 COs) = 10,56 and 
log Ks (Nas NpO2(COs)2) = 12,44; ionic strength corrections are 
proposed. 


41220 (DOE/ER/04447—211) Absorption spectrophoto- 
metric studies of some lanthanide and actinide halides under 
pressure. Peterson, J.R.; Young, J.P.; Haire, R.G.; Benedict, 
U. (Tennessee Univ., Knoxville (USA). Dept. of Chemistry; 
Oak Ridge National Lab., TN (USA); Commission of the 
European Communities, Karlsruhe (Germany, F.R.). Euro- 
pean Inst. for Transuranium Elements). 1986. Contract 
AC05-840R21400;AS05-76ER04447. 19p. (CONF- 
8606149—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86011761. 

From 2. workshop on actinides under pressure; Karlsruhe, 
F.R. Germany (2 Jun 1986). 

Diamond anvil cells have been used for absorption spectro- 
photometric studies of lanthanide and actinide halides over a pres- 
sure range of 10-* to >30 GPa. Irreversible spectral changes with 
pressure in Amls and CfBrs have previously been correlated with 
structural transformations to a more dense form of both com- 
pounds. Reversible spectral changes with pressure are more diffi- 
cult to interpret. In NdCls the spectral changes as pressure is in- 
creased suggest the formation of a phase of higher symmetry. With 
compression of AmCls, the spectral changes observed are more 
subtle. CfCl, retains its hexagonal structure at pressures up to 30 
GPa. Other studies of Cf(III) chlorides have indicated the forma- 
tion of a new compound, as yet unidentified, whose spectra as a 
function of pressure also exhibit reversible changes. Complementary 
x-ray diffraction data, presently lacking, would help elucidate these 
phenomena. 10 refs., 5 figs. 


41221 (PNO-DRE—84-35) Nuclear chemistry fifty 
years after the discovery of artificial radioactivity. a 
(Paris-11 Univ., 91 - k 
cleaire). 1984. 19p. (CONF-841014—5). NTIS (U 
Only), PC Ai AO1. File Number D86752296. 

From International conference on nuclear and radioche- 
mistry; Lindau, Bodensee, F.R. Germany (8 Oct 1984). 
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In January 1934, the observation and the chemical identifica- 
tion of radiophosphorus as a reaction product in the bombardment 
of Aluminium by alpha particles have been the first step of a new 
scientific branch: Nuclear Chemistry. We describe here how this 
discovery in itself contains the frame of all the development which 
has followed. It consisted in four stages, each of them being a cru- 
cial starting point. The first one is the possibility for a total balance 
of the nuclear reaction in the exit channels, so that reaction mecha- 
nisms can be studied. The second, the most important perhaps, is 
the opening of nuclear synthesis. Nuclear chemists can now inter- 
fere into nuclear matter and instead of staying as observers of the 
radioactive decays of natural isotopes, they were able to build up a 
numerous chart of various nuclear species, going step by step fur- 
ther and further away from the nuclear stability conditions. The 
third aspect of the discovery was the appearance of a new mode of 
radioactive decay with the production of the first particle an anti- 
mater. 50 years later, the instability due to a much larger excess of 
protons is known to induce the proton emission radioactivity for 
new species like 1°I or ‘Cs, in the vicinity of proton unstability. 
Finally, the last point, so fertile for the future, was the cbservation 
of a neutron in the exit channel, so that neutron fluxes could result 
from alpha induced nuclear reactions and became such a strong 
tool for the production of transuranium elements and for nuclear 
fission. In the present survey, the wide interest of the second point, 
i.e. the nuclear synthesis, is emphasized, as well as the huge change 
in the technical methods. 


41222 (KAERI/RR—440/84) Studies on the preparation 
of radioactive labelled compounds. Kim, Jae-Rok; Park, 
Kyung-Bae; Awh, Ok-Doo. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). Apr 1985. 54p. 
(in Korean). NTIS (US Sales Only), PC A04/MF A01. File 
Number DE86702277. 

To develop ®mTc instant labelling kits of dimercaptosuc- 
cinic acid (DMSA), glucoheptonic acid (GH), and tin colloid, 
molar ratios of the host compound to the stannous chloride, amount 
of the stannous chloride and pH were, respectively, controlled. The 
labelling yields and radiochemical purities were checked by means 
of a paper chromatography. Animal studies and clinical applications 
were also carried out. The results indicated that DMSA/SnCh 
2H20 3/1(mole/mole), SnCk 2H2O 410ug/mi/vial, pH 2.5, Ca 
GH/SnCk 2H20 53/1(mole/mole), SnCle 2H20 350 ug/ml/vial, 
pH 6.5, NaF 100ug/vial, SnClz 2H2O 150 ug/ml/vial, pH. 5.6 etc, 
were optimal conditions for the preparation of DMSA-, GH-, and 
tin colloid-kits, respectively. 


(LA—10709-PR) Isotope and Nuclear Chemistry 
Division annual report FY 1985, October 1984-September 
1985, — J.H. (ed.). (Los Alamos National Lab., NM 
Ate r 1986. Contract W-7405-ENG-36. 234p. NTIS, 
PC All/Mi AOl; 1; GPO Dep. File Number DE86012737. 
This report describes progress in the major research and de- 
velopment programs carried out in FY 1985 by the Isotope and Nu- 
clear Chemistry Division. It covers radiochemical diagnostics of 
weapons tests; weapons radiochemical diagnostics research and de- 
velopment; other unclassified weapons research; stable and radioac- 
tive isotope production, separation, and applications (including bio- 
medical applications); element and isotope transport and fixation; 
actinide and transition metal chemistry; structural chemistry, spec- 
troscopy, and applications; nuclear structure and reactions; irradia- 
tions facilities; advanced analytical techniques; development and ap- 
plications; atmospheric chemistry and transport; and earth and plan- 
etary processes. 


41224 (LBL—21180) Structure of 

clopentadienyl)uranium(IID), [(CHs)sSiC, 

lersen, R.A.; Zalkin, A. (Lawrence 

y Lab., CA (USA)). Feb "1986. Contract AC03- 

76SF00098. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012828. 

Crystals of [(CHs)sSiCsH,]sU are orthorhombic, Pbca, with 

a = 22.630(8), b = 29.177(10) and c = 8.428(3) A at 23°C. For Z 

= 8 the calculated density is 1.551 g/cm* The structure was re- 

fined by full-matrix least-squares to a conventional R factor of 

0.041 [2251 data, F? > 2 o(F?*)]. The uranium atom is bonded to 

the three cyclopentadienyl rings in a pentahapto fashion and is in 


40 CHEMISTRY 
4008 Combustion, Pyrolysis, And High-temperature Chemistry 


the poly 
2.47 and 2 
refs., 1 fig., 


the ring centroids. The U to ring distances are 2.54, 
A, and al Ge aoemes UC chanie W858 4- 0.04 A. 7 


of 
51 
3 tabs. 


41225 Pressure broadening of UF; by os McDowell, 
R.S.; Reisfeld, M.J.; Nereson, N.G. (Los Alamos National 
Lab., NM, USA). Journal of Quantitative Spectroscopy and 
Radiative Transfer; 34: No. 6, 513-516(Dec 1985). 

Pressure broadening of the R(6) manifold in upsilons of UFs 
at 628.32cm™! has been measured at pressures of 0-30 torr of Ar in 
a long-path cell at 199 +- 1K. A pressure-broadening coefficient of 
9.0 +- 1.5 MHz/torr (FWHM) was obtained, which corresponds to 
7.3 +- 1.2 MHz/torr at 300 K. The UFe¢-Ar optical collision diame- 
ter was 7.4 +- 0.6 A; this is larger than the hard-sphere kinetic 
theory collision diameter of 5.2A obtained from the diffusion coeffi- 
cient and implies rapid rotational relaxation. 


41226 Actinide physicochemical data ax:zssment and se- 
lection. Navratil, J.D. (Rockwell International Corp., 
Golden, CO, USA. Rocky Flats Plant). pp 319-321 of Role 
of data in scientific progress. Proceedings. Glaeser, P.S. 
(ed.) (Committee on Data for Science and Technology 
(CODATA), Paris (France)). Amsterdam, Netherlands; 
North-Holland (1985). (CONF-8406139—). 

From 9. international CODATA conference; Jerusalem, 
Israel (24 Jun 1984). 

There is a continuing need to have reliable physicochemical 
data for actinide compounds and for the preparation of actinide ele- 
ments in aqueous solution available for nuclear engineers and scien- 
tists. These data are needed for all aspects of the nuclear fuel cycle 
- from the behaviour of actinides in reactor fuels at high tempera- 
ture and pressure to actinide behavior in geologic repository envi- 
ronments. This paper summarizes the status of actinide physioche- 
mical data assessment and selection. The topics covered include 
data assessment of chemical thermodynamic ies and solubili- 
ties of actinide compounds and solution equilibria of the actinides. 3 
refs.; 4 tabs. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 39491, 39920, 40094, 40095, 41170, 41337 


41227 (AD-A—166185/9/XAB) Radiative-augmented 
combustion, Annual report No. 2, 15 July 1984-14 July 1985. 
(M.L. oie Inc., a NJ (USA)). 12 Aug 1985. 
87p. NTIS A0S/MF A\ 

Saeed tealin extentions 
diation of selected wavelengths is capable of photodissociating 
stable molecules, combustion intermediates, and other inhibiting 
species into reactive radicals. Subsequent increases in concentra- 
tions of these radicals can modify the overall kinetics and produce 
radiative ignition and combustion enhancements. The potential of 
this technique was previously demonstrated under static conditions. 
Recently, it has been also demonstrated under flow conditions, with 
advanced vacuum-ultraviolet (VUV) and ultraviolet (UV) light 
sources. This program emphasizes research on the interaction be- 
tween VUV/UV radiation and combustion under flow conditions. 
The main objective is to demonstrate proof of concept by radiative- 
ly igniting combustible mixtures at conditions where thermal igni- 
tion is unreliable. Additional objectives are to provide non-intrusive 
(optical) flameholding and to increase flame speed. Another impor- 
tant goal is to improve the fundamental understanding of the role 
of photochemical reactions within the whole kinetic scheme, and 
ultimately to identify the most-effective photodissociative path. 
Consequently, the program is divided into two main subjects: igni- 
tion and enhancement. 


(DOE/ER/70058—T3) Combustion gas spectros- 
copy using re lasers. Final progress report, August 1, 
1983-J; 31, 1986. Hanson, R.K. (Stanford Univ., CA 
(USA)). 1986. Contract AS03-76ER70058. 15p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86012873. 
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This report summarizes progress during the past 24 months 
of an ongoing program to develop and apply tunable laser tech- 
niques for the measurement of fundamental spectroscopic param- 
eters (line and oscillator strengths, collision linewidths and fluores- 
cence quenching factors) of combustion species. Laser sources uti- 
lized include a tunable cw infrared diode laser and a tunable cw 
visible/UV ring dye laser. During this reporting period, research 
has proceeded in several areas, including: tunable diode laser meas- 
urements of HCN (3-micron band) infrared spectroscopic param- 


fects, and its use in fitting high-resolution HCN absorption spectra; 
wavelength modulation techniques, using a fast-tuning, cw ring dye 
laser system (visible and intracavity-doubled UV), for absorption 
and fluorescence measurements of spectroscopic parameters in 
shock-heated and combustion flows; design and fabrication of a spe- 
cial shock tube test section to enable tunable laser absorption and 
fluorescence measurements behind reflected shock waves; assembly 
of computer codes for prediction of gas composition and thermody- 
namic conditions behind reflected shock waves in reacting gases, 

and experimental validation of predicted postshock ianae. is 16 
refs., 7 figs. 


41229 (NP—6770115) Determination of laminar flame 

front speeds for =— process gases in coal processing 

plants. Schmidt, G. (Erlangen-Nuernberg Univ., Erlangen 

(Germany, FR). Technische Fakultaet). 29 Nov 1984. 
112p. (in German). NTIS (US Sales Only), PC A06/MF 
01. File Number DE86770115. 

The aim of this dissertation was the determination of laminar 
flame front speeds in process gases of coal gasification plants. The 
process gases contain the fuel gas components methane, carbon 
monoxide, hydrogen and ethane and the inert gas components 
carbon dioxide, nitrogen and steam. Because of the complexity of 
the chemical reactions occurring in a flame, only individual flames 
of selected fuel gas/air mixtures can be calculated theoretically, i.e. 
with knowledge obtained from reaction kinetics. By contrast, flame 
speeds of complex mixtures have to be determined experimentally. 
The fresh gas speed was determined by laser Doppler anemometry, 
a@ measuring process without contact, which is very suitable for 
measuring speeds in very small volumes. The local speed distribu- 
tion could be solved with sufficient accuracy to just before the 
combustion surface in this way. The position of the reduction zone 
was determined by Schlieren photography. Preliminary experiments 
with various flames showed that the conditions for the application 
of the nozzle burner method were fulfilled, i.e. a special flow con- 
figuration and a conical shape of reaction zone. The preliminary ex- 
periments also showed, however, that a certain procedure is neces- 
sary for carrying out the experiment, in order to obtain reproduci- 
ble measurements. Further, extensive series of experiments were 
made for measuring the flame speeds of process gas/air mixtures 
for this purpose. For methane/air and hydrogen/air mixtures, the 
measured values agreed with results published elsewhere. (GB). 


41230 (SAND—86-0203C) Analyses of the cellular struc- 
ture of detonations. Shepherd, J.E.; Moen, I.0.; el 
S.B.; Thibault, P.A. (Sandia National Labs., Alb juerque, 
NM (USA); Defence Research Establishment Suffi id, Ral- 
ston, Alberta (Canada); Combustion Dynamics Ltd., Ral- 
ston, Alberta (Canada)). 1986. Contract AC04-76DP00789. 
3lp. (CONF-860804—6). NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE86006468. 
From 21. international symposium on combustion; Munich, 
rs Coe Oa 
We have investigated the effects of chemical composition 
and dilution on the regularity of gaseous detonation cellular struc- 
ture at a fixed critical tube diameter of 52 mm. Three fuel-oxygen 
mixtures were studied as a function of argon dilution (0% to 80% 
by volume); the fuels were acetylene, hydrogen and ethane. 
Smoked foil records were analyzed by digital image processing to 
obtain a quantitative spectrum of the spatial wavelengths present in 
the cellular structures. Chemical kinetic and thermodynamic analy- 
ses have been used to identify parameters that could control the ob- 
a ee 
» 1 tab. 
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41231 (UCRL—93958) Measurements of CH radical con- 
centrations in 2n acetylene/oxygen flame and comparisons tc 

calculations. Joklik, R.G.; Daily, J.W.; Pitz, W.J. 
(California Univ., Berkeley (U SA); Lawrence Livermore 
National Lab., CA (USA). 13 Jan 1986. Contract W-7405- 
ENG-48. 26p. (CONF-860804—5). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86006302. 

From 21. international symposium on combustion; Munich, 
F.R. Germany (3 Aug 1986). 

Absolute CH(X? PI) and CH*(A?A) concentrations have 
been measured in a low pressure C2H2/Oz flat flame using laser ab- 
sorption and emission spectroscopy. The effect of equivalence ratio, 
pressure, and temperature on CH and CH* concentrations were in- 
vestigated. Both species concentrations were found to peak at ap- 
proximately stoichiometric conditions and exhibited strong tempera- 
ture dependences. In an 1800°K flame at 40 torr the peak CH con- 
centration was 24 ppM while CH* was about 1000 times less (0.018 
ppM). Calculated CH concentrations using a detailed chemical ki- 
netic mechanism and literature values for the rate constants 
within 40% of the experimental measurements. Predicted CH* con- 
centrations were approximately one order of magnitude below 
those measured. 


41232 Absolute rate constant for the reaction of O(?P) 
with ethanol. Grotheer, H.H.; Nesbitt, F.L.; Klemm, R.B. 
(Brookhaven National Lab. Upto m, NY). Journal of Physical 
Chemistry; 90: No. 11, 2512-2518(22 May 1986). Contract 
AC02-76CH00016 

The rate constant for the reaction of atomic oxygen with 
ethanol was measured directly by two experimental techniques: 
flash photolysis-resonance fluorescence (FP-RF, 297-886 K) and 
discharge flow-resonance fluorescence (DF-RF, 298-706 K). Kinet- 
ic complications in the DF-RF experiments from a fast secondary 
reaction and heterogeneous effects were overcome by operating at 
very low initial O-atom concentrations combined with the addition 
of excess Oz. Under these conditions results obtained in the DF-RF 
experiments were in very close agreement with those from the FP- 
RF work, which was not perturbed by any apparent complication. 
The combined results show slight non-Arrhenius behavior and the 
data were accordingly fit to a three-parameter expression, 298-886 
K, ki(T) = 9.88 x 10-T? “ exp(-932/T), in units of cm* mole- 
cule~ s~', with an error limit of about +- 15% over the given tem- 
perature range. In addition, initial [O] variation experiments were 
carried out at 298 K in the DF-RF apparatus to investigate the 
mechanism of this reaction, and model calculations for an assumed 
mechanism were performed. Finally, the branching ratios for the 
three possible H-abstraction channels are discussed in light of the 

on-Arrhenius behavior displayed in the present rate data. 


41233 Flow and temperature fields of the sample gas in 
laser-powered homogeneous pyrolysis. Horn, W.P.; Sheldon, 
M.S.; - Boer, P.C.T. (Cornell Univ., Ithaca, NY). Journal 
of Physical Chemistry; 90: No. 11, 2541-2548(22 May 1986). 
Contract FG22-80PC30217. 

Numerical solutions are presented for the flow and tempera- 
ture fields arising in thermally driven motion of a strongly heated 
gas, with application to the cylindrical sample cell of a laser-pow- 
ered homogeneous pyrolysis (LPHP) system. Detailed comparisons 
are made between these results and corresponding results based on 
the Boussinesq approximate equations, applicable to a weakly 
heated gas. For the test cases studied, it is found that the corre- 
sponding velocity and temperature profiles differ significantly. The 
heat source strength in each grid cell is computed as the product of 
the total laser beam intensity and the local absorption coefficient. 
The latter coefficient depends on the density of the absorbing spe- 
cies, the temperature, and the intensity of the laser beam. Account 
is taken of thermal diffusion of the absorbing species, which is 
found to have a significant effect on the temperature field. The re- 
sults for temperature are compared with experimental data based on 
thermocouple measurements. Corrections to these measurements 
take account of heat transfer by convection from the hot sample 
gas to the thermocouple wires. The agreement between calculated 
and corrected measured temperatures was found to be satisfactory 
over the range of temperatures studied. It is concluded that the 
methods described can be used to obtain accurate information on 
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the flow and temperature fields in the sample cell of the LPHP 
technique. 


41234 A direct method for higher 
Yang, Z.H.; Keller, H.B. ent of Mathematics, 
Shanghai Univ. of Science and Technology). SIAM Journal 
mo and Statistical Computing; 7: No. 2, 351-361(Apr 
1986). 

The authors consider the computation of higher order fold 
or limit points of two parameter-dependent nonlinear problems. A 
direct method is proposed and an efficient implementation of the 
direct method is presented. Numerical results for the thermal igni- 
tion problem are given. 
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41235 (BDX—613-3557) Resistence welding. 
Thatcher, R.G. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Jul 1986. Contract AC04- 
76DP00613. 16p. NTIS, PC A02/MF A0l1; 1; GPO Dep. 
File Number DE86013288. 

Work was conducted to develop the capability to produce 
miniature resistance seam welds at the Bendix Kansas City Division 
(BKC) of Allied Corporation. This effort was initiated to weld alu- 
minum foil to polyimide-backed copper foil on a flat cable. A paral- 
lel gap resistance welding head capable of accessing material from 
one side only was designed and fabricated for this purpose. Welds 
were made between aluminum and copper foils using the parallel 
gap resistance seam welding head. Bonds were made proving the 
welding head design was feasible. Aluminum to copper weld joints 
were analyzed by cross sectioning, electron beam microprobe anal- 
ysis, and environmental testing. As expected with this material 
combination, testing indicated the presence of brittle, crack sensi- 
tive intermetallics in the weld zone. Work was expanded to devel- 
op a general resistance seam welding process capable of welding 
metal foils where there was access to both sides of the material. An 
opposed electrode welding head was designed and fabricated for 
this purpose. 11 figs. 


41236 (DOE/ER/13163—11) Mechanical interactions of 
rough surfaces. Quarterly progress report, April 1-June 30, 
1986. McCool, J.I. (SKF Sa ee of 

PA (USA)). Jun 1986. Contract AC02-84ER13163. 7p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86010886. 

Simulation studies have been performed to yield the com- 
plete distribution of asperity contact area, load and pressure as a 
function of the separation of rough surfaces. Microcontact models 
ordinarily yield just the average value of these quantities with no 
measure of the scatter about the average. The low sliding speed mi- 
crocontact flash temperature distribution is shown to be computable 
as a by product of the determination of the microcontact area dis- 
tribution. A coulomb friction model for traction in the mixed film 
regime is tested against published data. The required coulomb fric- 
tion coefficient is found to be unreasonably large. A suggested ex- 
planation is that only contacts larger than some critical minimum 
can cause loss of electrical insulation between sliding disks. Prelimi- 
nary ceramic microfracture experiments have resulted in plastic de- 
formation rather than fracture at asperity tips. 


Se di en ae. 
lation methods for eigenfrequencies. Joose, P.A. Andonereic), 
Hogeschool Delft (Netherlands). Inst. voor Windener, 

Dec 1985. . (In Dutch). Instituut voor Windenereic TH, 
Kluyverweg 1, 2629 HS Delft, Netherlands. 

This memorandum reports the improvement of the calcula- 
tion methods for the determination of the eigenfrequencies of a 
(turning) bar, available at the Institute for Windenergy, Technical 
aaa chaaan ate Together with a previous report it 
enables to calculate the eigenfrequencies in flapwise- and swing 
movements and torsion. It is also shown that the southwell relation 
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yields data of sufficient accuracy for the first draft of turbine 
blades. 


41238 (¥Y/DX—659) Integrated manufacturing 
tion and control system. Neal, th DeMint, P.D.; 


.; Gribbin, < .; Spann, ge 
Y-12 Plant, TN (USA)). 1985. Contract AC0S-840R21400 
17p. (CONF-851164—4). NTIS, PC A02/MF AO}; 1; GPO 
Dep. File Number DE86012109. 

From CASA/SME autofact ‘85; Detroit, MI, USA (4 Nov 
1985). 

The Integrated Manufacturing Information and Control 
System (IMICS) applies group technology principles to automate 
the generation and distribution of manufacturing information. The 
computer-aided design resident product definition is accessed by a 
generative process planning system that creates a process plan, text, 
and graphics for procedures and all information necessary for nu- 


distribution function is performed by an enhanced distributed nu- 
merical control system. Modules have been added to allow auto- 
matic time collection, advanced monitoring, in-process dimensional 
inspection, and step-by-step electronic procedures. 1 ref., 8 figs. 
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REFER ALSO TO wef 39569, 39665, 39968, 39999, 41023, 41387, 
41396, 41397, 41400, 41465, 423 


41239 (BDX—613-3511) Image enhancement 
capabilities. Status report. Moore, D.G. (Allied * 
Kansas City, MO (USA). Bendix Kansas City Div.). Jul 
1986. Contract AC04-76DP00613. 22p. NTIS, PC A02/MF 
AO}; 1; st Dep. File Number DE86013615. 

Three inspection problems were investigated by using image 
enhancement techniques. This document includes descriptions of in- 
stallation and development of an image enhancement system. A de- 
tailed description of the hardware and software structures is also in- 
cluded. Two examples portray system capabilities. The operating 
parameters used on the examples are included. An outline of the 
developed general-purpose — techniques used to meet fur- 
ther milestones is discussed briefl 


41240 (BDX—613-3512) Review of robotic component in- 
sertion system for printed wiring assemblies. Groot, K.J. 
(Allied Corp., Kansas City, MO (USA). Bendix Kansas City 
Div.). Jul 1986. Contract AC04-76DP00613. 12p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86013510. 

Robotic insertion systems for printed wiring assemblies are 
currently in use in industry. These systems can be interfaced with 
current BKC processing to increase efficiency, decrease cost, and 
improve quality. The requirements for a system which would satis- 
fy BKC requirements are outlined. 


(BMI—1985-099) Filters in nuclear facilities. Final 
report. — K.H.; Wilhelm, J.G. (Bundesministerium des 
Innern, Bonn (Germany, F.R.); ee ee 
Karlsruhe G.m.b.H. (Germany, F.R.). Lab. fuer Aerosol- 

physik und Filtertechnik 2). Dec 1985. 215p. (In German). 
{(CONF- 8410413—). NTIS (US Sales Only), PC Al0/MF 
AO01. File Number DE86751995. 

From Workshop of the Laboratorium fuer Aerosolphysik 
und Filtertechnik 2 of Kernforschungszentrum — (K£K); 
E, idshafen, F.R. German: Oct 1984 

epemechriftesrcihe Reaktorsicherheit und th tea hat Ergeb- 
nisberichte, Untersuchungen, Studien, Gutachten. 

The topics of the nine papers given include the behavior of 
HEPA filters during exposure to air flows of high humidity as well 
as of high differential pressure, the development of steel-fiber filters 
suitable for extreme operating conditions, and the occurrence of 
various radioactive iodine species in the exhaust air from boiling 
water reactors. In an introductory presentation the German view of 
the performance requirements to be met by filters in nuclear facili- 
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ties as well as the present status of filter quality assurance are dis- 
cussed. (orig.). 


(CEA-CONF—8197) New generation of computa- 
Sond eh a het eens, See L Verpeaux, 
P.; Farvacque, M.; Combescure, A.; Manigaud, P. ( 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Technolo ogique et de Develop- 
t Industriel (IRDI)). Nov 198 (In French). 
fCONF-8511191--3). dh oa Sales Only), PC A02/MF 
A01. File Number DE8675 

From Colloquium on ae in structure computation; Bastia, 
France (6 Nov 1985). 

The new concepts of operators and typed objects changed 
considerably the programming capacities for the finite element 
method in structural engineering. Their greater versatility offers 
many advantages: especially the user's capacity to modify or im- 
prove an algorithm just by changing the dataset and this without 
and help from the developing team. 


(CEA-CONF—8198) Dynamic of articulated sys- 
ee ee aoe be Lae ts eee 
plication. H P.; Lepareux, ux, M.; Bung, H.; 
Barraco, A.; Cuny, B. (CEA ‘leon d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDD). 
Nov 1985. 14p. (In French). PICONF- -8511191—2). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86751932. 

From Colloquium on trends in structure computation; Bastia, 
France te Nov 1985). 

The rapid developments in robotics, as well as the increasing 
complexity of the associated mechanical devices, show the interest 
for a numerical code to handle mechanisms problems. It is neces- 
sary to take into account the specific properties of articulated sys- 
tems. In particular, large displacements have to be considered, 
while quasi-rigid structures are related through various articula- 
tions, which have to be modeled. Deformability also becomes im- 
portant, as soon as the spead increases. The developments now car- 
ried out in the PLEXUS code of the CASTEM Finite Element 
System, will allow this program to be suitable tool to handle mech- 
anisms problems. 


41244 (CEA-CONF—8200) In pile management: charac- 
teristics, programs realized. Schwartz, J.P.; Berthet, A.; 
Gambier, G. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Inst. de Recherche Technolo- 
- et de Develo ent Industriel (IRDI)). Oct 1985. 
Op. (in French). INF-8510306—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86751934. 

From SFEN meeting on plutonium recycle in pressurized 
water reactors; Paris, France (16 Oct 1985). 

Specific problems related to the utilization of UO2-PuO. 
fuels in the present standard PWRs are reviewed. Studies have been 
carried out on plutonium recycle: reactivity accident calculations, 

criticality experiments. Studies dealing with a real core refueling 
with 30% of UO2-PuO, fuel assemblies are now developed. 


41245 (CEA-N—2463) Sizing of type B package tie- 
downs on the basis of criteria related to hypothetical road 
transport accident conditions. Phalippou, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Technologique et de Developpement In- 
dustriel (IRDI)). Jan 1986. O6p. (in French). S (US 
Sales Only), PC A0S5S/MF AO1. File Number DEROSOT 
The aim is to guarantee intactness of the type B package 
containment system under hypothetical road accident conditions. 
Some experiments performed in France have led to analytical stud- 
ies taking into account: a) the head-on collision, which is modelised 
by a uniform deceleration of 35 g, b) the side-on collision, which is 
modelised by a colliding object 3 times heavier than the package 
and an impact at 31.9 km/h. In the first case, the adovted criterion 
is the holding of the package on the vehicle by the strenght of the 
stowing members (tie-downs and chocks). In the second case, the 
adopted criterion is the desired breaking of the tie-downs in order 
to undamage package containment system; therefore it is assumed 
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that no chock is acting against lateral impacts. Analytical and 
abacus methods have been developed for sizing the strenght of the 
stowing members in respect with the two above criteria. 


41246 (CONF-8309387—) cs of remote heating 
water treatment and corrosion in remote heating systems. 
(Arbeitsgemeinschaft Fernwaerme e.V. (AGFW), Frankfurt 
am Main (Germany, F.R.)). 1983. 123p. (in German). NTIS 
(US Sales Only), A06/MF AOl. File Number 
DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

The ten papers deal with corrosion in radiators, in remote 
heating system plant and in steel radiators, with practical experi- 
ence in heating-water treatment, in desalination plants and in water 
treatment, in the development of radiator design, and with prob- 
lems of legal liability for corrosion damage to radiators and techni- 
cal conditions for linkage to remote heating supplies. This experi- 
ence is intended as a help in putting forward suggestions for solu- 
tions and to intensify the exchange of experience in this particular 
field. (DG). 


41247 (CONF-8309387—, pp 1-16) Corrosion in radia- 
tors. Stichel, W. (Bundesanstalt fuer Materialpruefung, 

Berlin, Germany, F.R.). 1983. (in German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (°° Sep 1983). 

AGFW T. gen, Lehr; e, Seminare. Fachheft. 

The corrosion damage to radiators studied in recent years by 
the author occurred in roughly equal proportion in steel radiators 
and plate radiators of various designs. At first, the cause of the 
damage was attributed to the presence of higher oxygen contents in 
the heating-water. Numerous measurements of the oxygen concen- 
tration in the dwellings affected and served by remote heating- 
water repeatedly showed, however, that only very low oxygen 
contents, mostly below 10 yg/l, were present. These observations 
led the author to follow up the questions as to whether more than 
negligible corrosion can take place due to element formation even 
at O2 contents well below the 0.1 mg/I limit already mentioned. In 
addition, the author intended to find out at the same time whether 
water decomposition conceivable at higher temperatures could be 
involved as a cathodic reaction. (orig./DG). 


41248 (CONF-8309387—, pp 1-10) Corrosion in remote 
heating supply plant. Mueller, H. 1983. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

AGFW Tagungen, Lehrgaenge, Seminare. Fachheft. 

In order to protect the material against corrosion, it must be 
properly selected, the water must be treated, a protective coating 
must be applied to the material surface, preservation measures 
during standstill must be planned for, deposits must be prevented, 
the watertightness of the system must be guaranteed and the flow 
conditions must be optimised. In order to recognise any corrosion 
that may be occurring in the system, the iron and copper levels in 
the circulation or vapour condensate should be determined at regu- 
lar intervals. (DG). 


(CONF-8309387—, pp 1-9) Corrosion damage to 

steel radiators - presentation of a problem and systematic so- 

by the causes. e, R. 1983. (In German). 

NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
casi AGEW n 2 La ae Seminare. Fachheft. 

agungen, ec, ac. 

In joins at" the botiom of tibod stce! radiators sad plate 
heaters, spots of oxygen cossorion occur. A systematic deviation 
analysis carried out by the Kepner-Tregoe method has shown that 
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the oxygen required for the occurrence of the corrosion has not 
been brought to the radiator in the circulation water. The most 
likely cause is to be found in design/manufacture. It seems appro- 
priate to ban the use of ribbed steel radiators and plate heaters of 
the types at risk in all buildings linked directly to the remote heat- 
ing supply. (DG). 


41250 (CONF-8309387—, pp 1-9) Practical experience 

and hints for heating water treatment. Beetz, E. (Stadtwerke 
Muenchen, Germany, F.R.). 1983. (In German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

AGFW Tagungen, Lehrgaenge, Seminare. Fachheft. 

This article begins with a description of two cases of faults 
caused by a change in operating conditions. An explanation follow 
as to how, for reasons of operational safety, corrosion protection 
and simplification of analytical procedure, completely demineralised 
filling and topping-up water is desirable and, from the point of 
view of the necessary investment, possible in the future even for 
smaller heating firms. The number of treatment processes is large. 
The decision on which one is selected will be made during discus- 
sions among the planner, the client and the water treatment firms. 
Further important corrosion protection criteria in the field of plant 
engineering are mentioned. (orig./DG). 


41251 (CONF-8309387—, pp 1-6) Desalination plant 
techniques for use in remote heating. Nickl, K. (Eurowater, 
Hamburg, Germany, F.R.). 1983. (In German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

AGFW Tagungen, Lehrgaenge, Seminare. Fachheft. 

The correct composition and dimensioning of a water treat- 
ment plant is of the utmost importance for the trouble-free and eco- 
nomical running of a remote heating installation. Some of the 
damage caused by using untreated filling-up water only becomes 
apparent after several years of operation. The composition of the 
water treatment plant thus depends on the chemical composition 
and the particular protective measures adopted by the remote heat- 
ing station against damage. The problems resulting from the use of 
untreated water should be dealt with in the order as listed. The di- 
mensioning of demineralisation plants is done on the basis of the 
chemical composition of the water used as a raw material. Its dis- 
solved mineral salts content and the amount of water used are es- 
sential factors in deciding the required plant capacity, some of the 
data for the maximum output in m*/h. The final regeneration ca- 
pacity is the result of division of the stated basic capacity by the 
total ion content of the raw water. (orig./DG). 


41252 (CONF-8309387—, pp 1-35) Water treatment in 
modern water treatment 


heating using processes. 
Nagel, R. er und Elsaesser G.m.b.H., Stutt; eyes 
ny, F.R.). 1983. (in German). NTIS (US Sales Only), PC 
A06/MF A01. File Number DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

AGFW Tagungen, Lehrgaenge, Seminare. Fachheft. 

New and modern processes will be used in future for water 
treatment in heating and heating/power stations. The processes 
which at present look best are reverse osmosis for additional water 
treatment (module engineering), the floating bed method for partial 
flow demineralisation (ion exchange) and thermic degasification in 
over- or under-pressure fields. The sequence of water treatment 
plants within the circuit must be decided in each individual case, as 
variations in running costs and economic efficiency parameters will 
have to be accounted for according to the site of the plant and its 

Gesign conception. Special value is attached to ease of operation 
edi cliacieaase of ide, hutnnain oleae tia diane die 
to operate them without constant supervision. (orig./DG). 
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(CONF-8309387—, pp 1-10) Practical 
with corrosion in remote heating systems in Denmark. Ydi 
F. (Korrosionscentralen ATV, Glostrup, Denmark). 1983. 
(In German). NTIS (US Sales Only), PC A06/MF AOl1. 
File Number DE86752339. 

From Colloquium on questions of remote heating water 
treatment and corrosion in remote heating systems; Dorfweil, 
Taunus, F.R. Germany (20 Sep 1983). 

AGFW Tagungen, Lehrgaenge, Seminare. Fachheft. 

Remote central heating has been practised in Denmark since 
1920. Today, there are approx. 350 remote central heating plants in 
Denmark, producing about 36% of heating. The smallest remote 
central heating stations have approx. 2-5 MW (maximum effect) 
output, corresponding to heating sufficient for 100-300 homes. The 
largest stations have 500-1500 MW capacity and provide heating 
for whole towns with 50,000 to 150,000 inhabitants. The operating 
situation, water treatment and experience with oxygen-related cor- 
rosion in steel and sulphide corrosion is described. For future sta- 
tions, thermic degasification of make-up water, full demineralisation 
of the make-up water and leak prevention are suggested. (orig./ 
DG). 


41254 (DOE/BC/10003—22, pp 104) Study to determine 
the optimum bit offset at various May 1981. 
NTIS, PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Tests were performed using a single roller cone from a 
modified chisel bit to evaluate the effects of cutter offset skew on 
cutting efficiency at depth. Drilling experiments were conducted on 
low-permeability sandstone at simulated depths ranging from 0 to 
20,000 ft with six different offsets and two different penetrations. A 
single revolution of the cone arm was made with torque, thrust and 
the resulting removed volume recorded. The experimentation 
shows that, as mud pressure increase, cutting action changes from 
brittle chipping to ductile punching. Furthermore, there appears to 
be an offset for which a peak drilling rate occurs. 


. (In 
national Atomic Energy eae. Vienna (Austria)). 1985. 


108p. NTIS (US Sales Only), PC 
Number DE86702303. 

High Efficiency Particulate Air (HEPA) filters are used for 
the removal of submicron size particulates from air streams. In nu- 
clear industry they are used as an important engineering safeguard 
to prevent the release of air borne radioactive particulates to the 
environment. HEPA filters used in the nuclear industry should 
therefore be manufactured and operated under strict quality con- 
trol. There are three levels of testing HEPA filters: i) testing of the 
filter media; ii) testing of the assembled filter including filter media 
and filter housing; and iii) on site testing of the complete filter in- 
stallation before putting into operation and later for the purpose of 
periodic control. A co-ordinated research programme on particu- 
late filter testing methods was taken up by the Agency and con- 
tracts were awarded to the Member Countries, Belgium, German 
Democratic Republic, India and Hungary. The investigations car- 
ried out by the participants of the present co-ordinated research 
programme include the results of the nowadays most frequently 
used HEPA filter testing methods both for filter medium test, rig 
test and in-situ test purposes. Most of the experiments were carried 
out at ambient temperature and humidity, but indications were 
given to extend the investigations to elevated temperature and hu- 
midity in the future for the purpose of testing the performance of 
HEPA filter under severe conditions. A major conclusion of the 
co-ordinated research programme was that it was not possible to 
recommend one method as a reference method for in situ testing of 
high efficiency particulate air filters. Most of the present conven- 
tional methods are adequate for current requirements. The reasons 
why no method is to be recommended were multiple, ranging from 
economical aspects, through incompatibility of materials to national 
regulations. 


A06/MF AOi. File 
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41256 (AEA-TECDOC—355, pp 19-29) Feasibility of 
the laser particle technology for in-situ testing 
of hepa-filtration systems in the nuclear industry. Deworm, 
J.P.; Slegers, W.; Pauwels, J.B.; Bouali, D. (Centre d’Etude 
de \Energie Nucleaire, Mol, ‘Bel a, 1985. NTIS (US 
Sales Only), PC A06/MF AOl1. File Number DE86702303. 

In Comparison of high efficiency particulate filter testing 
methods. Final report of the co-ordinated research programme 
from 1979 to 1982. 

The application of the laser spectrometer as detector for rig 
testing of HEPA filters was investigated and compared to the uran- 
ine and DOP methodology. These rig tests were performed at dif- 
ferent volumetric flow rates (350-3000 m*/hr) and for single and 
double HEPA filters. The sensitivity of the laser detector on this 
test rig was at least 10° higher as the two conventional methods. 
Penetrations down to 10~® (confidence level of 99.7%), over the 
whole light scattering range (0.09-3 ym), were measured. Leak- 
paths of more than 1 mm? could be observed, working at three dif- 
ferent flow rates through influence on the relation by p=a vsup(- 
b). The influence on the “a” parameter was important. The influ- 
ence of the particle size distribution of the test aerosol was estab- 
lished, giving rise to different penetration values depending on the 
considered size control. A particle size distribution can be estab- 
lished over the range 0.09-3 ym. For the DOP aerosol the ratio of 
penetrations for the size range (0.09-0.195 ym) and (0.09-3 ym) was 
about 2. For the French uranine method this ratio was 1 indicating 
that this aerosol gives only information about the maximum pene- 
tration size range. Nevertheless a comparison in the range 0.09- 
0.176 pm gave a same figure for both aerosols. The laser detector 
has the great advantage that particles with different physical char- 
acteristics can be measured. The application of the laser detector is 
well promising. Rig tests under more severe conditions indicated 
that the DOP and uranine aerosols are still good test aerosols for 
temperature up to 80 deg. C and higher humidity. The feasibility to 
transform the in-situ test into a more economical kink of total filtra- 
tion system efficiency test was assessed. This in-situ test, using laser 
detector, replaces the manufacturers’ rig test and the in-situ leak 
test through one test. 


41257 a ap ti A pp 31-58) Comparison of 
testing methods for ters. Ullmann, W.; Przybor- 
owski, S. (Staatliches Amt om "Adoaadlciiie und Strah- 
lenschutz, Berlin, German Democratic Republic). 1985. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86702303. 


In Comparison of high efficiency particulate filter testing 
methods. Final report of the co-ordinated research programme 
from 1979 to 1982. 

The report is the result of investigations during the last 3 
years (1980-1982) in the frame of the IAEA Co-ordinated Pro- 
gramme on "Comparison of Existing Testing Methods for Particu- 
late Filters”. By means of experimental investigations of testing aer- 
osol filters conclusions are drawn with respect to the initial data re- 
quired for a comparison of methods and to the interpretation of test 
results. The penetration of a filter can be relative to the number, 
mass, activity or scattered light intensity of particles. For the inter- 
pretation of test results the knowledge of the so-called relevant par- 
ticle size distributions of test aerosols, corresponding to these refer- 
ence values, is of decesive importance. A method to determine pen- 
etration as a function of particle size and several methods to deter- 
mine total penetration for test aerosols with different relevant parti- 
cle size distribution are included in the comparison of methods. 
This makes possible an analysis of the correlation between penetra- 
tion and as a function of particle size, total penetration and relevant 
particle size distribution of test aerosols and thus an assessment of 
the evidence of different testing methods. The results demonstrated: 
the feasibility for measuring penetration for any filter as a function 
of particle size with sufficient accuracy, to calculate the total pene- 
tration for any test aerosol, given the relevant particle size distribu- 
tion; that universally-applicable values for conversion factors are 
not possible, because these factors for relating different standard- 
ized test methods depend on the quality of the aerosol filter in 
question; the sensitivity of total penetration to particle size distribu- 
tion, thus emphasizing the need for any standardised test method to 
ensure a precisely reproducible size distribution for the test aerosol. 
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41258 (IAEA- a pp 59-76) Comparison of 
existing methods of high efficiency particulate air filter test- 
ing. Khan, A.A.; Ramarathinam, K.; Ramachandran, S. 
Siento Atomic. Research Centre, Bombay, India. Air 

Research Section). 1985. NTIS (US 
Sales O Only), PC A /MF A01. File Number DE86702303. 

In Comparison of high efficiency particulate filter testing 
methods. Final report of the co-ordinated research programme 
from 1979 to 1982. 

With a view to carry out detailed studies for the comparison 
of different HEPA filter test methods, a set of twenty HEPA filters 
of 1000 cfm capacity with the same materials of construction were 
tested by the polydisperse DOP method, uranine method and the 
sodium chloride method. The polydisperse DOP method employs 
an aerosol generator consisting of laskin type atomizer nozzles to 
give an aerosol of DOP in submicron size range with 0.3 micron 
MMD. The test aerosol of uranine method is a di-sodium salt of flu- 
orescein with 0.54 micron MMD and is generated by atomization of 
1% uranine solution using collison type nozzles. The concentration 
of aerosol collected on the membrane filter is measured by fluori- 
metry. The test aerosol of sodium chloride is generated by atomiza- 
tion of 2% solution of CaCl, using collison type atomiser nozzles. 
The concentration of NaCl is measured using flame photometry. A 
comparison of the penetration results determined by the three 
methods indicates that the values of uranine method are always 
higher than that of polydisperse DOP and sodium chloride meth- 
ods. This can be attributed to the possible cross contamination 
during downstream sampling and analysis in the uranine method. 
Considering the quickness, reproducibility of the test results and the 
quick response and the portability of the particle counter, the poly- 
disperse DOP method is very much suitable for large scale rig tests 
of HEPA filters and the in-situ test of filter installation. However, 
this cannot be a quantative test of a filter medium because of the 
lower detecting limit of the counter. The uranine method is more 
suited only for the laboratory investigations of filter media. Though 
the sodium chloride test is fast and reproducible to adapt for large 
scale evaluation of filters and as an accurate laboratory test, the 
method is difficult to adapt as an in situ test method because of the 
limitation of using flame photometry at the site. 


41259 (IAEA-TECDOC—355, pp 77-100) Comparison 
of some existing testing methods for particulate filters with 
special regard to radioactive tracer measures. Hirling, J 
(Magyar Tudomanyos Akademia, Budapest. Izotopintezete). 
1985. NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86702303. 

In Comparison of high efficiency particulate filter testing 
methods. Final report of the co-ordinated research programme 
from 1979 to 1982. 

In Hungary, samples of 17 different filter media were exam- 
ined using monodisperse DOP Method (according to ANSI N 510- 
1975 US patent), a modified flame photometric method working 
with nozzle type aerosol generator and potassium chloride aerosol 
(particle size distribution and medium size were the same as that for 
sodium chloride according to British Standard 2831, 1957) and ra- 
dioactive tracer method developed in Hungary using a spark-excit- 
ed aerosol generator producing an aerosol of radioactive metal 
(?Ir particles of 0.32) 4m mass medium size, and conventional ra- 
diometric measurement as analytical method. The laboratory scale 
experiments were carried out under the same air flow conditions in 
all the three cases for all the filter samples. The results were com- 
pared and advantages and disadvantages of the different methods 
were given. The DOP and potassium flame photometric method 
was applied in rig tests for examination of industrial-scale HEPA 
filters made for nuclear power station purposes. The laboratory 
scale experiments using the above mentioned radioactive tracer 
method were extended on the reference filter samples received 
from UK (filter sheet grade No. 1) and these results were compared 
to results obtained by other methods on the same filter media. 


41260 (INIS-mf—9888) Model for the calculation of elas- 
tic-plastic deformation of beam structures loaded with impact 
loads. Nowak, R. (Technische Hochschule Darmstadt (Ger- 
many, F.R.). Fachbereich 6 - Mechanik). 26 Oct 1984. 95p. 
German). NTIS (US Sales Only), PC A05/MF AOl. 
File Number DE86752352. 
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A mudel for the calculation of the elastic-plastic behaviour 
of beams loaded with impact loads in the longitudinal and the trans- 
verse direction is developed. The description of the thrust and 
bending deformation due to dynamic material stresses is done using 
Timoshenko’s beam model. The basic equations lead to systems of 
hyperbolic partial differential equations, which are quasi-linear in 
the case of plastic deformation. They describe the spread of normal, 
bending and thrust waves in the beam. In order to solve the partial 
differential equations, a numerical process is built up using the char- 
acteristic method, which permits the calculation of the dynamic be- 
haviour of general structures consisting of various beams. (orig./ 
HP). 


41261 (KFK—3943) Internal stability of technical super- 
conductors. Kastner, K. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Technische Physik; 
Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
ysik). Sep 1985. 135p. (In German). NTIS (US Sales 
Only), PC A07/MF A0O1. File Number DE86752365. 
Electrical stability and longitudinal quench propagation ve- 
locity of technical NbTi superconductors having various matrix 
compositions was investigated experimentally and theoretically (nu- 
merically) for different cooling conditions. Copper, cupro-nickel 
and both combined were used as matrix materials of the conduc- 
tors. The measurements were performed between 5 and 8 K in 
vacuum and at 4.2 K in helium both applying magnetic fields up to 
7 T. The quantitative agreement between experiments and calcula- 
tions was better than a factor of 2 regarding all 8 specimen at the 
investigated environmental conditions (cooling, temperature, and 
magnetic field). The remaining uncertainty is mainly conditioned by 
the accumulation of small inaccuracies in knowledge of the various 
conductor parameters, but far less to be found in the computer pro- 
gram itself. The accuracy of these parameters cannot be further im- 
proved with reasonable effort and expenditure. It is shown, that po- 
sition and fraction of the cupro-nickel barriers inside the mixed 
matrix conductors affect strongly quench propagation velocity; sta- 
bility also is sensible to these parameters. The strong effect on 
quench propagation velocity may be explained by a feedback mech- 
anism. A way is given, how to change stability and quench propa- 
gation velocity of a mixed matrix conductor by constructional 
measures without implicating an enhancement of the coupling cur- 
rent losses. 


41262 (LA—10642-PR) Occupational health and environ- 
ment research 1984; Health, Safety, and environmental Divi- 
sion, Progress report. Voelz, G.L. (comp.). (Los Alamos Na- 
tional Lab., NM (USA)). May 1986. Contract W-7405- 
ENG-36. 88p. NTIS, PC A05/MF A0Ol1; 1; GPO Dep. File 
Number DE86013061. 

The primary responsibility of the Health, Safety, and Envi- 
ronment (HSE) Division is to provide comprehensive occupational 
health and safety programs, waste processing, and environment 
protection. Two supplied-air suits tested for their functional protec- 
Tis Gaus cocsinsad tole eenaentiile beens of ter teckanal: 
Respiratory protective equipment testing for the uS Air Force, 
Navy, and Army was performed during 1984. The laser aerosol 
spectrometer (LAS-X) has been shown to operate successfully for 
measuring and sizing aerosols used for quality assurance testing of 

air filters used at DOE facilities. Ra- 
dioanalyses for *°Pu and **Am are presented for the complete 
skeletal parts of two persons. Air samples from work areas in a coal 
ate, plant in Yugoslavia show minimal concentration of or- 
ganic vapors, amines, polynuclear aromatic hydrocarbons, and 
phenols. Aerosol characteristics of oil shale vapors and manmade 
vitreous fibers used in inhalation toxicology studies are 
presented. Epidemiologic studies of smoking patterns among Los 
Alamos employees reveal 24.3% smokers compared with the US 
rate of 32.5%. Environmental surveillance at Los Alamos during 
1984 showed the highest estimated radiation dose to an individual 
at or outside the Laboratory boundary to be about 25% of the nat- 
ural background radiation dose. Surveillance studies on water and 
sediment transport of radionuclides, depleted uranium, and silver 
are described. Bibliographic review of the rooting depth of native 
plants indicates that even many grass species will root to depths 
greater than the earth overburden depths to cover low-level radio- 
active waste sites. 
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41263 (LA—10676-MS) Analysis of magnetic refrigera- 
tion systems with staged regenerators based on an idealized 
magnetic material entropy model: I. Overton, W.C. Jr. (Los 
Alamos National Lab., NM (USA)). May 1986. Contract W- 
7405-ENG-36. 78p. NTIS, PC A0S/MF A01; GPO Dep. 
File Number DE86013638. 

We have performed a computer analysis of magnetic refrig- 
erators consisting of a single magnetic-material (MM) stage (with 
T/sub c/ = 70.5 K and resembling GdNi), a hot heat exchanger 
for rejecting heat to an LNz2 sink, a cold heat exchanger for remov- 
ing heat from a cold cryogenic load and an external regenerator 
having an integral number n of isolated stages withS = n S 10. We 
use the abbreviation REGMR for such a system. An idealized en- 
tropy-versus-temperature model is used to represent the magnetic 
material. The single MM stage REGMR model proves capable of 
producing refrigeration from 77 K down to less than 30 K. We esti- 
mate two such REGMRs in tandem could produce refrigeration to 
less than 15 K, depending on the cryogenic load. The numerical 
analysis is based on strict conservation of energy and we neglect 
the small hydrodynamic losses of the *He exchange-gas system and 
heat-transfer irreversibilities. Performance is evaluated in terms of 
the lowest temperature achievable, the number of cycles required 
to reach “cyclic equilibrium”, the effect of regenerator stage mass 
and number of stages, and the effect of cryogenic loads. A system- 
atic comparison of the REGMR cycle with other thermodynamic 
cycles shows the former is unique. The coefficient of performance 
is evaluated and the REGMR efficiency is determined by compari- 
son with the ideal gas Carnot-cycle refrigerator. 17 refs. 


41264 > Effect of resistance on projec- 
tile oscillations in augmented rail guns. Hodgdon, M.L.; 
Fowler, C.M.; Homan, C.G. (Los Alamos National Lab., 
NM (USA); Watervliet Arsenal, NY (USA). Benet Weap- 
ons Lab.). 1986. Contract W-7405-ENG-36. 8p. (CONF- 
860703—6). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86012424. 

From 4. international conference on megagauss magnetic- 
field generation and related topics; Santa Fe, NM, USA (14 Jul 
1986). 

Approximate solutions for the equation of motion of a pro- 
jectile in an augmented rail gun are presented. These solutions 
show that the resistance in the rail gun system plays a role similar 
to the resistance in an R-C-L circuit. For small values of resistance, 
the projectile exhibits a slightly damped oscillatory motion, and 
there is a value of resistance for which the oscillations disappear 
and the motion appears critically damped. The dependence of the 
oscillations on the projectile mass and the augmenting field are also 
discussed. 


41265 Sang ape Sree Natural draft: its measurement 
and modeling in underground mine ventilation systems. 
Bruce, W.E. (Mine Safety and Health Administration, Ar- 
lington, VA (USA)). 1986. 38p. NTIS, PC A03/MF AOl1. 
File Number DE86901517. 

This report is intended to provide an improved understand- 
ing of natural draft (natural ventilating pressure) and the effect of 
natural draft on underground mine ventilation circuits. Attention is 
focused on measurement of natural draft pressures during ventila- 
tion surveys in mechanically ventilated mines and on different 
methods for modeling natural draft using the measured data. Two 
different methods are described for mathematically estimating the 
magnitude of the natural draft pressure. Comparisons are made of 
results obtained using the different methods. Different procedures 
are described in regard to modeling natural draft usign the MSHA- 
modified Penn State computer program. One of the modeling pro- 
cedures discussed is the existing computer routine for modeling nat- 
ural draft. Use of the routine is described and illustrated relative to 
drafts that aid the mechanical ventilation system and relative to 
drafts that oppose the mechanical ventilation system. 
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41266 (NP—6770126) Cryogenic concrete 
container. Containment for liquefied gas. Sc! , M. 
(Essen Univ. (Gesamthochschule) (Germany, F.R.). Fach- 
bereich 10 - Bauwesen). 27 Apr 1984. 233p. (In German). 
NTIS (US Sales Only), PC All/MF AOl. File Number 
DE86770126. 

The aim of the work is to study the behaviour of an outer 
container for the storage of gases liquified at low temperature for 
leakage of the inner container, or to develop the criteria required 
for feasibility. It was shown what conditions a reinforced concrete 
or prestressed concrete outer container can fulfill, in which design 
conditions and within what time limits the formulated criteria are 
valid. For this purpose it is necessary to compile the present state 
of knowledge of the behaviour of materials to be used for an outer 
container and to formulate material hypotheses as a basis. The basic 
knowledge on the formation of cracks due to loads or forces in the 
normal temperature range is then checked for its transferability to 
the low temperature range and elementary principles of crack for- 
mation at low temperatures are formulated. Apart from many of 
the author’s own experiments, reference is also made to some other 
results from the literature. (orig./DG). 


(NUREG/CR—4631) Electromagnetic acoustic 


1986. Davis, T.J.; Thome, Dk. Signa ; 
mond, WA (USA). Seattle Div.) 1986. 45p. NTIS, PC 
A03/MF AO1 - GPO. File Number 7186901453 

The Phase I workscope was successfully completed. This 
work was directed at determining the most promising methods for 
application of EMATs to stainless steel piping examination. It con- 
sisted of a literature review, evaluation of shear and longitudinal 
wave inspection modes, and evaluation of several signal processing 
techniques to enhance signal/noise ratios. The work involved both 
hardware and software development. A high degree of success was 
obtained during the course of the work, indicating that further ex- 
ploitation of the technique is fully warranted. Defects as small as 
0.1 cm deep could be detected in wrought stainless piping, and the 
ability to detect defects in thick centrifugally cast stainless samples 
was demonstrated. In addition, the techniques showed promise for 
sizing the flaws. These results were achieved through a combina- 
tion of synthetic aperture processing, temporal averaging and low 
frequency illumination. Additional techniques were evaluated, in- 
cluding frequency analysis, angle beam scanning and multimode in- 
spection, but were shown to be of limited benefit for the samples 
available in Phase I. However, these techniques may offer potential 
for discriminating between cracks and geometric reflectors. 56 refs., 
21 figs. 


absorbing effect of the 

ling Gwinn, K.W. (Sandia National 
Labs., Albuquerque, NM (USA)). Jun 1986. Contract AC04- 
76DP00789. 43p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number D 6012784. 

The structural response of the Beneficial Uses Shipping 
System (BUSS) cask to the hypothetical accident puncture test was 
determined using large deformation finite element analyses. Three 
orientations were considered to ensure that the most severe orienta- 
tion was analyzed. These were the end, side, and center-of-gravity 
over corner puncture of the cask. The side puncture event, which 
was initially analyzed without the circumferential cooling fins, pro- 
duced the most severe decelerations in the cask. Subsequent analy- 
ses, which included the cooling fins, showed a significant reduction 
in acceleration and yielding in the cask body. This demonstrates the 
viability for using cooling fins for the puncture protection of mono- 
lithic walled casks. 


41269 (SAND—86-1347C) SAW transduction in electros- 
trictive substrates. Laguna, G.R.; Auld, B.A. (Sandia Na- 
tional Labs., Albuq juquerque, NM (USA); Stanford Univ., CA 
(USA). Edward L. Ginzton Lab.). 1986. Contract AC04- 
76DP00789. Sp. (CONF-8606121—3). NTIS, PC A02/MF 
AO0l; 1; GPO . File Number DE8601 1651. 
ed From International symposium on ultrasonics, ferroelectrics 
uency contro PA, USA (9 Jun 19 

oan eee cong hid £ Wakes cnteahs wave 

(SAW) device substrates allows for ame control of the fre- 
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quency response of the device. Centrosymmetric materials will not 
be piezoelectric, but by applying a static DC biasing electric field, a 
peizoelectric response can be induced in the substrate. If this bias 
field is spatially varying, then the induced piezoelectric response 
will also be spatially varying. In fact, since the piezoelectric re- 
sponse is controlled by the DC biasing electric field, changing the 
bias distribution will change the response of the filter. This allows 
for a real-time electronically programmable SAW device. The con- 
stitutive relations for pure electrostrictive materials are manipulated 
to show this induced piezoelectric response under an applied elec- 
tric bias field. Normal mode theory is used to obtain the response 
of SAW devices in which a spatially varying piezoelectric response 
is established. The result is similar to that for standard piezoelectric 
theory except that the pertinent variable now becomes the spatially 
varying piezoelectric response. Experimental results for several spa- 
tially varying piezoelectric patterns are presented. 


41270 (SAND—86-1528C) Temperature-stress phase dia- 
gram for 8-(BEDT-TTF)lIs. Schirber, J.E. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 4p. (CONF-8606133—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012948. 

From International conference on science and technology of 
synthetic metals; Kyoto, Japan (1 Jun 1986). 

A temperature-stress phase diagram is proposed which ac- 
counts for a large body of recent data. There is a great deal of in- 
terest in the 8 K superconducting phase of B-(BEDT-TTF pls (re- 
ferred to subsequently as B-(ET)2Is) as well as controversy about 
the conditions necessary for preparation of this phase. In this paper, 
the temperature-stress history necessary to prepare and recover this 
state at ambient pressure is described. A temperature-stress phase 
diagram based on our studies is presented. 


41271 (SAND—86-8204, pp 37-42) Thermal stress finite 
element analysis using COSMIC NASTRAN. Jespersen, T. 
(Allied Bendix Aerospace, Kansas City, MO). Mar 1986. 
NTIS, PC A09/MF A01. File Number DE86009606. 

In Interagency metal forming working group: minutes of the 
first meeting. 

The Allied Bendix Aerospace Kansas City Division is a 
manufacturing facility for weapons components, in which many en- 
gineering problems arise in various areas of plastics, metal products, 
electro-mechanical products, microelectronics, print wiring boards, 
radar, coded switches, and electronic assembly housings. The Com- 
puter Aided Engineering Analysis Group which is part of the 
CAD-CAM Operations Support Department is involved in comput- 
er modeling for support of the other Engineering Product Depart- 
ments. The most recent work was to use COSMIC NASTRAM to 
conduct a thermal stress finite element analyses of a rigid flex mul- 
tilayer printed wiring board. A small region around a plated thru 
hole was analyzed for a solder float process. Several boards turned 
up with cracked internal copper circuits and some with cracking 
around the plated thru copper barrel. The analyses consisted of 
modeling four different linear finite element models to compare 
stress and displacement. Each of the models contained a different 
material stack-up. On a previous project a thermal stress analysis 
was performed around the electrical junction of a diode having 
intermittent forward voltage problems. This was also a linear analy- 
sis attempting to locate peak stress areas near the junction that 
might cause failure. 


(SRD-R—274) Initial power and temperature dis- 
accident 


tributions in a criticality to a transport flask. Hague, 
P.; Mather, D.J.; Shaw, P.M. (UKAEA Safety and Reliabil- 
ity Directorate, ‘Culcheth). Oct 1985. 70¢, NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86702305. 

A theoretical study has been made of the events following a 
hypothetical criticality accident to a particular simplified notional 
design of transport flask. Possible causes for the accident are sabo- 
tage, quality assurance failure or accidental very severe impact 
causing rearrangement of flask components. The accident arises, it 
is assumed, during the refilling of the flask with water, bringing the 
system to delayed critical. As the water level continues to rise, re- 
activity is added causing the power to rise, and thus temperatures 
in the fuel, clad and water to increase. Firstly, various neutronics 
parameters of the system were calculated. Secondly, a computer 
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program, which simulates the physical conditions in the flask, has 
been developed. Results from this computer program have been ob- 
tained and are presented up to point at which boiling first takes 
place. The direction in which further development is required is 
discussed also. 


(UCID—20809) Review of non-Navy 
standards and specifications. Latorre, V.R. (Lawrence 
Livermore National Lab., CA (USA)). Apr 1986. Contract 
W-7405-ENG-48. 47p. NTIS, PC A03, AOl; 1; GPO 
Dep. File Number DE86013084. 

This report contains a review of non-Navy EMP programs, 
standards and specifications. Emphasis is placed on reports that can 
assist the Navy in developing EMP standards and specifications for 
tactical C? systems. Major areas considered include a review of ex- 
isting EMI, EMC, and lightning standards, specifications, and 
design guidelines; overall system EMP hardening methods; and 
interaction and coupling phenomenology. 


41274 (UCRL—15747) Extreme winds and tornadoes: 
design and evaluation of buildings and structures. McDonald, 
J.R. (Texas Tech Univ., Lubbock (USA). Inst. for Disaster 
Research). 1985. Contract W-7405-ENG-48. 141p. (CONF- 
8510118—Pt.6). NTIS, PC A07/MF AO1; 1; GPO Dep. File 
Number DE86006300. 

From DOE's natural phenomena hazards mitigation confer- 
ence; Las Vegas, NV, USA (7 Oct 1985). 

The general provisions of ANSI A58.1-1982 are explained in 
detail. As mentioned above, these procedures may be used to deter- 
mine design wind loads on structures from extreme winds, hurri- 
cane and tornado winds. Treatment of atmospheric pressure change 
loads are discussed, including recommendations for venting a build- 
ing, if necessary, and the effects of rate of pressure change on 
HVAC systems. Finally, techniques for evaluating existing facilities 
are described. 


41275 (UCRL—94173) Design and performance of a 
turning machine. 


small precision CNC Donaldson, R.R.; 
Thom; D.C. (Lawrence Livermore National Lab., CA 
(USA)). 26 Feb 1986. Contract W-7405-ENG-48. 18p. 
(CONF-860839—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86008032. 

From 36. International Institution for Production Engineer- 
ing Research general assembly; Jerusalem-Haifa, Israel (16 Aug 
1986). 
ve This paper describes the design of a CNC turning machine 

that is capable of machining workpieces up to 100 mm in diameter 
with a high contour accuracy and a very low surface roughness. 
Two nearly identical machines have been built and put into oper- 
ation using this design, one for serial parts manufacture and the 
other for research into improving the accuracy of single-point ma- 
chining; information based on this operational experience is also 
presented. The first machine has demonstrated an accuracy of 0.1 
pm peak-to-valley on contoured workpieces, while the second ma- 
chine has produced surface roughnesses of 1 nm rms in flat facing 
of electroless nickel with a diamond tool. 


41276 Multi-port valve assembly. Guggenheim, S.F. (to 
t. of Energy, Washin:; DC). US Patent 4,576,201. 18 
Mar 1986. Filed date 16 Nov 1984. vp. 
A multi-port valve apparatus is described which consists of: 
a base, pairs of valve block means, each valve block means being 
adapted to conduct fluid through a bore therewithin, each valve 
block means having an orifice at the face of its bore, and having 
first and second seals surrounding its orifice; each pair of valve 
block means being mounted on the base within the valve block 


second seals of each pair of valve block means, the web means 
having at least one aperture therethrough; each of the first and 
second seals respectively comprising an “O” ring positioned in a 
groove in the face of the valve block means, sealingly engaged 
therewith, and a washer seal also positioned in the groove, seal- 
ingly engaged with the “O” ring and with the web, the “O” ring 
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and the washer seal being elastomeric, and compression of the "O” 
ring urges the washer seal against the web; the first and second 
seals being positioned such that the distance between them is at 
least as great as the size of the web aperture, the size being meas- 
ured in the direction coincident with the direction of motion of the 
aperture; motor means to move the web means in order to progress 
its aperture from alignment with the orifices of one pair of valve 
block means and into alignment with the orifices of a different pair 
of valve block means. 


41277 Cam-controlled boring bar. Glatthorn, R.H. (to 
Dept. of Energy, Washington, DC). US Patent 4,576,068. 18 
Mar 1986. Filed date 3 Feb 1984. vp. 

A boring apparatus is described for generating a bore within 
a workpiece consisting of: a first housing including means for at- 
tachment of the first housing to a first means for rotating the first 
housing about a predetermined axis; a second housing, disposed 
within the first housing and having a cutting tool mounted thereon, 
including means for attachment of the second housing to a second 
means for rotating the second housing about, and translating the 
second housing in an axial direction; means defined between the 
first and second housings supporting the second housing for axial 
and transverse movement; and means defined between the first and 
second housings controlling the transverse movement of the second 
housing and the cutting tool relative to the predetermined axis and 
the first housing in response to the axial movement of the second 
housing so as to generate a bore within the workpiece having a 
predetermined configuration as determined by the controlling 
means. 


41278 Optical Fabrication and Testing Workshop: Large 
Telescope Optics, Albuquerque, NM, March 4-8, 1985, Pro- 
ceedings. Mcdowell, R.S. Bellin WA; Society of 
Photo-Optical Instrumentation gineers (1985). 83p. 
(CONF-8503156—). 

From Society of Photo-Optical Instrumentation Engineers 
conference; Albuquerque, NM, USA (6 Mar 1985). 

The conference considers outstanding problems in the fabri- 
cation of large telescopic optics, new design opportunities in high 
precision space telescope mirrors due to materials-selection trade- 
offs, mirror substrate scalability criteria in light of fabrication limi- 
tations, improved coatings for large astronomical telescope mirrors, 
the development status of a large optical generator grinder appara 
penser anne se ondary Sy etsy pe paren 
rors for space telescopes. Also discussed are trends in optical tele- 
scope technology, design aspects of the University of Texas 7.6-m 
telescope, the fabrication of the Keck 10-m telescope’s primary 
mirror, the bend-and-polish mirror fabrication technique, and the 
optics of the 15-m National New Technology Telescope. 


41279 Normal zone detectors for a large number of in- 
ductively coupled coils. Owen, E.A.; Shimer, D.W. (Law 
rence Livermore National Lab., CA). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Magnet- 
ics; MAG-20: No. 4, 579-587(Jul 1984). Contract W-7405- 
ENG-48. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5-9 Dec 1983). 

In order to protect a set of inductively coupled supercon- 
ducting magnets, it is necessary to locate and measure normal zone 
voltages that are small compared with the mutual and self-induced 
voltages. The method described in this paper uses two sets of volt- 
age measurements to locate and measure one or more normal zones 
in any number of coupled coils. One set of voltages is the outputs 
of bridges that balance out the self-induced voltages. The other set 
of voltages can be the voltages across the coils, although alterna- 
tives are possible. The two sets of equations form a single combined 
set of equations. Each normal zone location or combination of 
normal zones has a set of these combined equations associated with 
it. It is demonstrated that the normal zone can be located and the 
correct set chosen, allowing determination of the size of the normal 
zone. Only a few operations take place in a working detector: mul- 
tiplication of a constant, addition, and simple decisionmaking. In 
many cases the detector for each coil, although weakly linked to 
the other detectors, can be considered to be independent. The 





effect on accuracy of changes in the system parameters is discussed. 
7 references, 3 figures. 


41280 Status, needs, and opportunities for structural ce- 
Saaien te een hone sacle, Sears: <2, (Oak Ridge 
National Lab., TN). Materials Research Socie ae 
Proceedings; m4: 433-443(1984). Contract W-7405-EN - 

The potential for using structural ceramic materials in com- 
ponents of advanced heat engines including the gas turbine and adi- 
abatic diesel has recently been demonstrated by results in DOE and 
DOD engine development programs. Status of these efforts, techni- 
cal needs for candidate ceramic materials, and research opportuni- 
ties in new DOE and NASA ceramic technology programs orient- 
ed to heat engines are reviewed. 9 references, 8 figures. 


nonlinear loads. Landt, 
‘ (Los Alamos National 
Lab., NM). IEEE ‘nstitute of Electrical and Electronics En- 
) Transactions on Antennas and Propagation; AP-31: 
fo. 1, 121-126(Jan 1983). 

The behavior of an antenna or scatterer when loaded with a 
nonlinear element can be changed greatly from that observed under 
linear conditions. In some cases, the nonlinearity causes effects such 
as the intermodulation products arising from the nonlinear mixing 
of two frequencies. In other cases, the nonlinearity may be exploit- 
ed, for example, to reduce late-time ringing on a pulse-excited an- 
tenna. A procedure for treating general nonlinear loads is described 
and illustrated. This procedure is applied using a computer to sev- 
eral specific types of nonlinearities. The treatment within the frame- 
work of the thin-wire approximation to the electric field integral 
equation is developed. As such, the treatment can be applied to the 
large class of objects modeled by wires. The nonlinear load types 
that are considered include those with piecewise-linear voltage-cur- 
rent curves, a load with a time varying resistance, and a general 
nonlinear load represented by specified voltage-current functions. 
11 references, 11 figures. 


4203 Lasers 


REFER ALSO TO CITATION(S) 41057, 41328, 41353, 41354, 41382, 41780, 
41781, 42267 


41282 ee Studies on _ radiative 
collisional and ultraviolet lasers. Final technical report, Octo- 
ber 1982-September 1985. Harris, S.E.; Young, J.F. (Stan- 
ford Univ., CA (USA). Edward L. Ginzton Lab.). Nov 
1985. 24p. NTIS, PC A02/MF AO1. 

Significant accomplishments of this program include: the 
first microwave pumping of an excimer laser; the first use of pulsed 
hollow-cathode technology to produce substantial quantities of 
core-excited metastable atoms; the use of these metastable atoms to 
delineate a partial Grotrian diagram for core-excited sodium; the 
proposal of the concept of quasi-metastable quartet levels and the 
experimental verification of their importance in the column I 
metals; and the proposal for short-wavelength systems based on 
super Coster-Kronig transitions. 


41283 eee Pulsed chemical laser 
wenn heel ta Bee aA 
ing. Moran, J.P. (Avco-Everett Research Lab., Everett, MA 
(USA)). 15 Apr 1986. 18p. NTIS, PC A02/MF AOl. 
Single-pulse DF and DF/CO; transfer laser testing will be 
conducted to expand the data base for verification and extension of 
performance scaling relations. Scaling relations are currently based 
on the analytical effort completion under Task I and the compari- 
son of this analysis with the available data. Tests will explore the 
effects on performance of gas composition with constituents includ- 
ing F:, D2, O., HF, NF2, He, Nez, and CO, at both DF and CO, 
wavelengths. Tests will explore the nature of the medium in terms 
of F-atom initiation level and gain, the nature of the initiating elec- 
tron-beam source in terms of energy deposition level and uniformi- 
ty and pulse length, and laser yield in terms of total energy, pulse 
shape, and time resolved spectra. The system will operate at pres- 
sures ranging from 200 to 760 torr. 
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41284 eee Pulsed chemical laser 

critical design review. (Avco-Ever- 
ett Research Lab., eee, MA (USA)). 5 Mar 1984. 78p. 
NTIS, PC ‘A05/MF AOl. 

This report on pulsed chemical laser technology contains 
diagrams, graphs, and tables pertaining to Army requirements and 
technology development. Requirements for Army applications in- 
clude: Closed system - a. blow down: chemical pump (Lithium) b. 
recirculating: lithium scrubber (LiF or NaF); Solid-grain gas gen- 
erators and two-color operation. The Scope of technology develop- 
ment include the followint tasks: Analysis - Kinetics and laser phys- 
ics; Medium quality; Flow-system analysis; Scaling analysis; Selec- 
tion design and fabrication; Diagnostics and performance testing; 
and scalability design/analysis. 


41265 (AD-A—166303/8/XAB) High-repetition rate and 
mode-locked phosphate glass laser. He; Lu; Li; Qian; Gu. 
Air Force Systems Command, Wright-Patterson AFB, OH 
SA). Foreign Technology ie 9 ir a. 12p. (FTD- 
IDQS)T: 3-86). NTIS, PC nd2/ME AO 

- A Ria mage on ig pr at 
to 10 Hz was achieved by using a new kind of phosphate glass. The 
pulse duration is 24 ps, the spectral width is 0.84 A and the total 
energy of the pulse train is 6 mJ. The key to the operation of glass 
materials at high repetition rates lies not only in an improvement of 
their thermal conductivity, but also in an avoidance or elimination 
of the undesired optical-pumping-induced thermal effects, such as 
the optical path change due to change in the index of refraction 
with temperature, and the linear expansion coefficient. For silicate 
glass, both are positive. The new type of phosphate glass adopted 
in this study exhibits negative and positive linear expansion coeffi- 
cient behavior, so that changes in the optical -path resulting from 
both of them can be compensated by each other. As a result, such a 
change can reach a minimum value each time when light travels 
back and forth in a laser cavity. 


41266 (AD-A—166620/5/XAB) Investigation of oxide 
and fluoride hosts for blue-green lasers. Final report, 1 Octo- 
ber 1982-31 January 1985. Belt, R.F.; Uhrin, R.; Niemczyk, 
E. (Litton Systems, Inc., Morris Plains, NJ (USA). Airtron 
Div.). Aug 1985. 66p. NTIS, PC A04/MF A0O1. 

Mixed crystals of the perovskite type structure of the system 
LaA1(1-x)Sc(x)Os were examined over the compositions of x=0.15- 
0.30. Single crystals were grown from melts in iridium crucibles 
using the Czochralski method. Seed crystals of (111) pure LaA1Os 
were used. The growth atmosphere was controlled at 99.75% Nae 
and 0.25% Hz. Dopants of Ce** were maintained at 0.01-0.05 at.%. 
Preliminary work on polycrystalline materials showed that blue- 
green luminescence at 485 nm was found. The grown crystals had 
various amounts of Sc incorporated and were usually translucent. 
At the x=.30 formulation of melt, about 60-75% of Sc is believed 
to enter the crystal. No direct evidence was found for ordered-type 
structures. The phase data, compositions, crystal quality, lumines- 
cence data, and x-ray results are discussed. Several mixed fluorides 
were examined for possible blue-green emission by doping with 
rare earths. Among the host compositions was KMgYsF12, a crystal 
that could be doped with transition elements and rare earths. A 
sizeable effort provided fairly good single crystals for future seeds. 
Several polycrystalline preparations were made with Ce**, Pr**, 
Ti*, Nd*, Cr*, and Er*. 


41287 (AD-A—166747/6/XAB) Chinese Journal of 
Lasers: the tenth year (1974-1984) (selected articles). Meiz- 
hen; Chengfu; Y g; Relying; Yuemei. (Air Force Sys- 
tems Command, re AFB, OH (USA). For- 
Technology Div.). 11 Aj 1986. 26p. (FTD- 
TIS(RSYT_-0006%6). NTIS, PC A03/MF AO1. 
Lasing Characteristics of High-Quality Nd:YAG Crystals 
Grown by ae toca Gradient Technique. A Nd:YAG crystal of 
05x50 mm in size was grown by a temperature-gradient technique. 
It has good optical homogeneity (interference fringe number is 
zero) and an efficiency of 1% at 1 or 2 pps. It is easy to be operat- 
ed in TEM sub 00 mode. Antireflective Coating with High Effi- 
ciency at 1.06 micrometers. The error of the two-layer antireflec- 
tive coating is analyzed. It is shown that optical properties of the 
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film composed of non-quarter wavelength stack is more stable that 
those of the film composed of quarter wavelength stack. The two- 
layer antireflective film has been made on K9 substrate and Ta2Os 
and SiO, used as coating material. Its reflectivity at one surface is 
lower than 0.03% and laser-induced damage threshold is over 7 
GW/cc (at 1.06 micrometer and 1 ns). 


(UCRL—94766) Review of Livermore's soft x-ray 

laser program. Matthews, D.L.; Eckart, M.; ——~t D.; Ha- 

P.; ames A; Tae R,; MacGowan, B ; Maxon, 

; Nilson, ’D. (Lawrence Livermore National 

Lab., CA (USA)). Ay. fen 1986. Contract W-7405-ENG-48. 

14p. ‘(CONF-8604224—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86012805. 

From International colloquium on X-ray lasers; Aussois, 
France (14 Apr 1986). 

We will describe our optical laser pumped XUV Laser Pro- 
gram. To date, we have concentrated our efforts on exploding foil 
amplifier designs using Ne- and Ni-like n = 3p to 3s and n = 4f,d 
to 4,dp inversion schemes, respectively. We will describe our latest 
modeling results as well as measurements which demonstrate 
output power near the 1 MW level at 206 and 209 A and lasing at 
wavelengths as short as 106 A. 


41289 The advantages of a negative branch unstable reso- 
nator for use with free-electron lasers. Sklar, E. (Los Alamos 
National Lab., Los Alamos, NM 87545). IEEE (Institute of 
Electrical and Electronics Engineers) Journal of Quantum 
Electronics; QE-22: No. 7, 1088-1094(Jul 1986). 

The sensitivity to misalignment of an almost concentric 
stable resonator is compared to that of a negative branch confocal 
unstable resonator, with specific applications to free-electron lasers. 
. The practicability of both resonators is examined for both grazing 
and normal incidence configurations within the constraints of maxi- 
mum feasible length, finite angular stability of resonator mirrors, 
size (determined by cooling requirements) of laser beam mirrors, 
and minimum electron beam spot size in the wiggler. For the exam- 
ples presented, a numerical fast Fourier transform propagation code 


Nonlinear traveling waves in a helical wiggler free- 
electron laser. (Plasma Fusion Center, Massachusetts Insti- 
tute of Technology, Cambridge, Massachusetts 02139). Phys- 
ical Review [Section] A: Ganral Physics; 34: No. 1, 392- 
400(Jul 1986). 

Nonlinear electromagnetic wave propagation is investigated 
in a system consisting of a relativistic, cold-electron beam propagat- 
ing through a helical wiggler magnetic field. By transforming to 
wiggler coordinates and introducing the traveling-wave ansatz, a 
set of three, coupled, nonlinear ordinary differential equations is de- 
rived which describes nonlinear wave propagation in the system. In 
the Compton-regime limit, the number of differential equations re- 
duces to two. These equations are particularly useful for studying 
nonlinear saturated states of the free-electron-laser instability, corre- 
sponding to values of the dimensionless phase speed (8 = u-italic/ 
c-italic) that are less than the dimensionless beam speed (8/sub b- 
italic/ = Vo/c). 


41291 An upper limit to the gain-energy acceptance prod- 
(Dept. 0 of Eesical Engines Wg, Stanford Univ., Stanford, 
01 niv ‘01 
CA). IEEE (Institute of Electrical and Electronics Engineers) 
toe of Quantum Electronics; QE-22: No. 6, 789-792(Jun 
The authors show that the gain-energy acceptance product 
of the uniform wiggler FEL is a maximum with respect to vari- 
ations in phase shift or dispersion along the length, and any addi- 
tional phase shift or dispersion cannot increase this product. For ex- 
ample, in the case of an optical klystron, the gain is increased by 
introducing a dispersive section, but the gain-energy acceptance 
product falls to less than that of the uniform wiggler FEL. 


41292 Modeling broad-band and _ multiple-frequency 
energy extraction from glass laser amplifiers. Hall, D.W.; 
Hagen, W.F.; Weber, M.J. (Lawrence Livermore National 
Lab., Univ. of California, Livermore, CA 94550). IEEE (In- 
stitute of Electrical and Electronics Engineers) Journal of 
Quantum Electronics; QE-22: No. 6, 793-796(Jun 1986). Con- 
tract W-7405-ENG-48. 


_ Computer modeling, used previously to predict spectral hole 


materials having large spectral inhomogeneities, maximum improve- 
ments in extraction efficiency are achieved for extraction pulse 
bandwidths approximately 0.5-1.0 of the effective inhomogeneous 
linewidth. Using fluorescence line narrowing data, the possible im- 
provements for commercial Nd:silicate and phosphate laser glasses 
at room temperature are estimated to be less than 10 percent. How- 
ever, for these glasses, spectral and polarization hole burning is 
weak, and hence monochromatic extraction is already within 20 
percent of that for homogeneous medium. 


41293 Triple cavity laser. (to Dept. of the Air Force, 
Washington, DC). US Patent Application 6,836,043. 4 Mar 
1986. 2lp. NTIS, PC A02/MF AOI. 

This invention comprises a semiconductor laser having an at- 
tached etalon that imposes two additional reflective-cavity-reso- 
nance conditions on a laser diode. The etalon has partially reflec- 
tive front surface and an inner surface that act in conjunction with 
the internal cavity of the laser diode to reduce side-mode emission 
from the laser. This results in laser emission of a single dominant 
mode, i.e., a single discrete wavelength of coherent light, from the 
surface. 


41294 Conductively cooled laser-diode-array pumped 
laser. Conaway, L.K. (to Dept. of the Air Force, Washing- 
ton, DC). US Patent Application 6,817,637. 10 Jan 1986. 
17p. NTIS, PC A02/MF AO1. 

A conductively cooled semiconductor laser comprises a laser 
rod surrounded by arrays of laser diodes. The laser diodes are 
mounted to ceramic plates that are excellent heat extractors and 
electrical insulators. The ceramic plates have steps that permit 
diode mounting without plate-to-plate interference when the plates 
are assembled into the arrays. Conductive coatings on selected por- 
tions of the ceramic plates are used to electrically connect the 
diodes. 


41295 Southwest Conference on Optics, Albuquerque, 
NM, March 4-8, 1985, Proceedings. Mcdowell, R.S. Belling- 
ham, WA; Society of Photo-Optical Instrumentation Engi- 
neers (1985). 666p. (CONF-850345—). 

From Southwest conference on optics; sided NM, 
USA (4 Mar 1985). 

The topics of optical components, materials, a design; 
of laser optics are discussed. Papers are presented on imaging of the 
wavefront under test in interferometry, optical performance of syn- 
thetic aperture telescope configurations, resonator optical designs 
for free-electron lasers, and the onset of saturation in a high-gain 
free-electron laser. Additional papers include lifetime and quench- 
ing measurements of C,H emission produced by vacuum ultraviolet 
photolysis of C:Hs, multiband selection with linear array detectors, 
nuclear radiation-induced absorption in optical materials, Raman 
studies of laser-damaged single-layer and multilayer optical coat- 
ings, and lidar techniques for search and rescue. Special consider- 
ation is given to the advances in the optics research in the Rio 
Grande research corridor, such as the Strategic Defense Initiatives 
at Los Alamos National Laboratory, recent advances in optical 
measurement methods in physics and chemistry, and the Plant Ge- 
netic Engineering Laboratory for Desert Adaptation. 
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REFER ALSO TO CITATION(S) 40377, 40421, 40470, 40473, 40492, 40493, 
40404, 40552, 40635. 40636, 40829, 41492 


41296 (CONF-860722—3) Fluid forces on two circular 
cylinders in crossflow. Jendrzejczyk, J.A.; Chen, S.S. (Ar- 
National Lab., IL (USA)). 1986. Contract W-31-109- 
G-38. 14p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86005538. 
From ASME vessel and piping conference and ex- 
hibit; IL, hen (20 Jul 1986). 
excitation forces are in a water loop for two 
PE So my chem heaptacewareperingetisonr fing mend 
Strouhal number and fluctuating drag and lift coefficients for both 
cylinders are presented for various spacings and incoming flow 
conditions. The results show the effects of Reynolds number, pitch 
ratio, and upstream turbulence on the fluid excitation forces. 


41297 (DFVLR-FB—85-66) Instationary flow effects in 
the rotor of a turbine. Binder, A. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln 
ees F.R.); Technische Hochschule Aachen (Germa- 
ny, F.R.). Fakultaet fuer Maschinenwesen). 1986. 160p. (In 
German). NTIS (US Sales Only), PC A08/MF AO01. File 
Number DE86752348. 

Instationary turbine rotor flow effects caused by interactions 
between rotor and stator rows are analysed. The necessary meas- 
urements were carried out on a single-stage, high-pressure turbine, 
using both conventional probes and the non-interfering Laser-Two- 
Focus anemometer. The investigation of the instationary rotor flow 
begins with its source: the nonuniform stator exit flow. It is shown 
that the individual stator exit flow regions, such as the wakes and 
secondary vortices, are chopped up by the rotor. Because of this 
chopping, specific instationary flow phenomena appear in the rotor, 
which leads to elevated turbulence levels and higher losses and 
causes a transport of mass transverse to the flow direction. With 72 
figs., 8 tabs., 60 refs. 


41298 (FEI—1602) Experimental investigation of heat 
transfer in a tube at supercritical water pressure. Selivanov, 
V.M.; Smirnov, A.M. (Gosudarstvennyj Komitet po 
1'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
heskij Inst.). 1984. 15p. (in Russian). NTIS (US 

ly), PC A02/MF A0Ol1. File Number DE86702302. 

Tu al aneiateitan taseecigithtn, atin Mtaadiec tec 
tube at supercritical water pressure are presented for the wide 
range of temperatures and mass rates. Degraded heat transfer con- 
ditions typical of supercritical pressure are discovered only for 
mass rates of 500 kg/(m?xs). Comparison of the results with esti- 
mated recommendation is carried out. It is shown that the integrat- 
ed algorithm of determination of thermal water properties is neces- 
sary both at the stage of the developed of estimated dependences 
and in the process of their utilization. It is revealed that these there 


are no reliable dependences for the forcasting of degraded heat 
transfer. 


41299 —4027) Structure of 


Rehme, K. (Kern- 

forschungszentrum Karlsruhe G.m.b.H. ‘Shanoune, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik; Kernfors- 
ch trum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
hneller Brueter). Feb 1986. 81p. (In German). NTIS 


(US Sales Only), PC A05/MF A0Ol1. File Number 
DE86752330. 

Measurements of the mean velocity, of the wall shear 
stresses, and of the turbulence have been performed in a rod bundle 
of four parallel rods arranged in a rectangular channel (P/D=W/ 
D=1.148) for three axial planes downstream of the entrance of the 
flow into the rod bundle. Distributions of the mean velocity and of 
the wall shear stresses have been measured in four quadrants for L/ 
Dsub(h)=48.7, 73.0, and 97.4. The full Reynolds stress tensor has 
been determined by hot-wire technique only in one quadrant for 
each )-ratio. The Reynolds number of this investigation 
was Re=1.19 . 105. The experimental results show that the struc- 
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ture of turbulence does not change significantly between L/ 
Dsub(h)=48.7 and 97.4. The flow redistribution among the sub- 
channels caused by the inlet conditions, however, is not completed 
at L/Dsub(h)=97.4. (orig.). 


41300 (KFK—4061) Turbulent flow through wall sub- 
channels of a rod bundle (P/D=W/D=1.30). Rehme, K. 
(Kernforschun, trum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. = Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Schneller Brueter). Mar 1986. 42p. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86752403. 

Measurements of the mean velocity, of the wall shear 
stresses, and of the turbulence have been performed in two wall 
subchannels of a rod bundle of four parallel rods arranged in a rec- 
tangular channel (P/D=W/D=1.30). The full Reynolds stress 
tensor has been determined by hot-wire technique for all four quad- 
rants at a ratio of length to hydraulic diameter of Lsub(K)/ 
Dsub(h)=68.6. The Reynolds number of this investigation was 
Re=1.666x10°. The small differences between velocity and wall 
shear stress distributions in the four quadrants indicate that the flow 
is not fully developed at Lsub(K)/Dsub(h)=68.6. The structure of 
turbulence, however, is almost symmetric. The variation of the wall 
shear stresses along the rod and channel surfaces is significantly 
lower than computed by the VELASCO code. (orig.). 


41301 (N—86-19558) Two-phase flows and heat transfer 
within systems with ambient pressure above the 
namic critical pressure. Hendricks, R.C.; Braun, M.I.; 
Mullen, R.L. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1986. 
. (NASA-TM—87228; E—2897; CONF-860805—11). 
S, PC A02/MF AOl1. 

From International heat transfer conference; San Francisco, 
CA, USA (17 Aug 1986). 

In systems where the design inlet and outlet pressures P sub 
amb are maintained above the thermodynamic critical pressure P 
sub c, it is often assumed that heat and mass transfer are governed 
by single-phase relations and that two-phase flows cannot occur. 
This simple rule of thumb is adequate in many low-power designs 
but is inadequate for high-performance turbomachines, boilers, and 
other systems where two-phase regions can exist even though P sub 
amb P sub c. Heat and mass transfer and rotordynamic-fluid-me- 
chanic restoring forces depend on momentum differences, and those 
for a two-phase zone can differ significantly from those for a single- 
phase zone. By using a laminar, variable-property bearing code and 
a rotating boiler code, pressure and temperature surfaces were de- 
termined that illustrate nesting of a two-phase region within a su- 
percritical pressure region. The method of corresponding states is 
applied to bearings with reasonable rapport. 


41302 (NP—6770128) Influence of wetting state of heat- 
ing surface on heat transfer and pressure drop in an evaporate 
tube. Koehler, W. (Technische Univ. Muenchen (Germany, 
F.R.). Fakultaet fuer Maschinenwesen). 27 Jan 1984. 146p. 
(In German). NTIS (US Sales Only), PC A07/MF AOl. 
File Number DE86770128. 

It is of interest for the flow design of evaporator tubes to 
what extent the pressure drop of the two phase flow is influenced 
by the occurrence of the boiling crisis. As heat transfer calculations 
frequently refer to pressure drop, one can find, by comparing cal- 
culations and measurements, whether the heat transfer models are 
orientated towards actual drops. In this way one can check the for- 
mulation of the heat transfer in the unwetted area. The purpose of 
this dissertation is to examine the influence of the wetting state of a 
heating surface on heat transfer and pressure drop in an evaporator 
tube. A considerable part of the work consists of the determination 
and analysis of the parameters, which decide the wetting state of a 
heating surface (frost temperature, pressure and enthalpy transients, 
type of flow, heat transfer, pressure drop, heating). (orig./DG). 
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41303 (NP—6770131) Heat- and mass transfer in surface 
wukte fee Crepe, U, (katie Unie (IH) (Germany, 
trickle films. Gropp, U. (Karlsruhe Univ. (T.H.) ( 

F.R.). Fakultaet wn ae ee 16 Feb 1985, 
170p. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE86770131. 

Heat and mass transfer measurements are done with trickle 
film evaporation. The binary freon mixture R11/R113 is evaporated 
on the outside of an electrically heated pipe. Suitable suction of the 
vapour makes insulated measurement of the liquid phase possible. 
Apart from the heat transfer coefficients, the liquid side mass trans- 
fer coefficients in surface evaporation can be determined directly 
from the measured vapour and liquid mole fractions. From the re- 
sults of the heat and mass transfer measurements in the region of 
nucleate boiling, one hopes to obtain information on the mechanism 
which causes the worsening of heat transfer for boiling mixtures 
compared to the associated pure materials. The experiments are 
done at a system pressure p=1 bar. The trickle quantity, the densi- 
ty of a heat flow and the composition of the mixture are varied. 
(orig./DG). 


(PB—86-177169/XAB) Magnetic liquid metal two- 
phase flow research. Phase 1. Final report. Graves, R.D. 
(AMAF Industries, Inc., Columbia, MD (USA)). Apr 1983. 
39p. NTIS, PC A03/MF A0O1. 

The Phase I research demonstrates the feasibility of the mag- 
netic liquid metal (MLM) two-phase flow concept. A dispersion 
analysis is presented based on a complete set of two-phase-flow 
equations augmented to include stresses due to magnetic polariza- 
tion of the fluid. The analysis shows that the stability of the MLM 
two-phase flow is determined by the magnetic Mach number, the 
slip ratio, geometry of the flow relative to the applied magnetic 
field, and by the voidage dependence of the interfacial forces. Re- 
sults of a set of experiments concerned with magnetic effects on the 
dynamics of single bubble motion in an aqueous-based, viscous, 
conducting magnetic fluid are presented. Predictions in the theoret- 
ical literature are qualitatively verified using a bench-top experi- 
mental apparatus. In particular, applied magnetic fields are seen to 
lead to reduced bubble size at fixed generating orifice pressure. 


41305 Flowmeter based on measurement of streaming po- 
tentials. Caldwell, K.D.; Myers, M.N. (Univ. of Utah, Salt 
Lake City). Analytical Chemistry; 58: No. 7, 1583-1585(un 
1986). Contract AC02-79EV 10244. 

Several of today’s high-performance analytical techniques 
are based on the constant and pulse-free delivery of liquid to the 
system performing the analysis. In flow injection analysis (FIA), for 
example, the system is generally a mixing device where reagents 
and sample meet and react prior to entering a detector for on-line 
quantification of a given product. Field-flow fractionation (FFF), in 
turn, is a family of one-phase separation techniques whose perform- 
ance is based on the coupled interactions of a field and a perpendic- 
ular flow with the sample to be separated. Both of these techniques, 
as well as many high-resolution chromatographic systems, depend 
on a steady liquid flow for optimal performance and for accuracy 
in the produced analytical information. 


eee ce oes tenes, Se ae ne 
lith reactors and experimental comparisons of metal monoliths 
with packed beds. Flytzani-Stephanopoulos, M.; Voecks, 
G.E.; Charng, T. (California Institute of Technology, Pasa- 
dena). Chemical Engineering Science; 41: No. 5, 1203- 
1212(1986). Contract AI21-80ET 17088. 

Heat transfer in metal honeycomb monoliths, under non-adi- 
abatic conditions, is considered in this work. Using a simple geo- 
metric simulation of the monolithic structure, steady-state heat bal- 
ances are written separately for the solid and gas phases of the sim- 
ulated monolith. In the absence of chemical reaction the model is 
solved analytically to give solid and gas temperature profiles radial- 
ly and axially within the monolith. An experimental system is used 
to compare heat transfer in a honeycomb metal monolith to the 
model predictions. Also, heat transfer packed bed of ceramic pellets 
is studied experimentally and compared to the metal monolith 
under similar, non-adiabatic conditions. Results point out the differ- 
ent heat transfer merits of each of these two bed configurations. 


chemical 
Bodvarsson, G.S.; With J 
Lawrence Berkeley Lab., Univ. of California, Berkeley, CA 
94720). Numerical Heat Transfer; 9: No. 4, 453-47 1986). 
Contract AC03-76SF00098. 

A second-order upwind differencing method for convection- 
diffusion type equations in porous media has been developed. The 
method utilizes explicit monotonized upwind/central differencing 
and operator splitting. Various test cases have been considered to 
verify the accuracy of the numerical method. The results show that 
the present method greatly reduces numerical diffusion errors and 
gives no oscillations near fronts for high Peclet numbers. The 
method has been applied to natural convection in a porous slab. 
The results indicate that the overall heat transfer (Nusselt number) 
is not strongly affected by relaxing the Boussinesq approximation. 
However, the mass flux and temperature distributions in the 
medium are significantly affected by the temperature- or pressure- 
dependent fluid properties. 


Investigation of swirler/dilution jet flow split on 
primary zone flow patterns in a water model can-type com- 
bustor. Koutmos, P.; Mcguirk, J.J. (Imperial College of Sci- 
ence and Technology, London, England). Archivio per le 
Scienze Mediche; vp(Mar 1985). (CONF-850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

LDA measurements of the three mean velocity components 
and the corresponding turbulence intensities have been made to 
provide qualitative and quantitative information on the flow field in 
a water model of a can type gas turbine combustion chamber. The 
combustor comprised a swirl driven primary zone, annu- 
lus fed rows of primary and jets and an exit contraction. 
The effect of variation of the flow split between the swirler and the 
dilution holes on the flow pattern in the primary zone has been in- 
vestigated in detail. Flow visualization studies revealed that signifi- 
cant changes occur in this region due to the interaction between 
the swirling flow and the radially directed primary jets. A large to- 
roidal recirculation was formed and high levels of turbulence 
energy generated in the core of the combustor at low levels of 
swirler flow rate. As the swirl level increases the strength of this 
recirculation was observed to weaken and become less stable. 
Beyond a critical level, the primary recirculation was pushed off 
center and the undesirable feature of a forward velocity on the 
combustor axis in the pri zone was observed. Despite the dra- 
matic changes brought about in the primary zone the flow pattern 
downstream of the secondary jets was practically the same for all 
flow splits due tothe strong mixing cated by the two rows of fet 
8 references. 


41309 Particulate flow in the rotor and stator elements of 
turbomachines. Azim, A.F.A.; Rouleau, W.T. (Zagazig 
Univ., Egypt; Carnegie-Mellon Univ., Pittsburgh, PA). Ar- 
chivio : a le Scienze Mediche; vp(Mar 1985). (CONF- 
From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 
and secondary effects in turbomachines are studied 
in the cases of a centrifugal compressor impeller and a stationary, 
straight infinite blade cascade. In the former case, the tracing of 
silica and alumina particle trajectories defined four areas of the in- 
ternal surfaces of the impeller which experienced the highest rate 
of material removal due to successive impacts. The latter case was 
subjected to fine particulate impacts which were substantially influ- 
enced by both viscous effects and secondary flow, prompting the 
experimental characterization of the three-dimensional viscous flow 
by means of a laser Doppler anemometer. The pressure surfaces of 
the blades suffered the highest erosion damage. 27 references. 


41310 Experimental 
bulent reactive and 


flows; Proceedings 
eee ete ta tan, ae mon von, NY. 


C.; Whitlaw, J.H.; La 


1984, So, R. , M. New York, NY; 
ASME t1984). 294p. (CONF-841201— 





42 ENGINEERING 
4204 Heat Transfer And Fluid Flow 


From ASME winter annual meeting; New Orleans, LA, 


USA (9 Dec hows 5 ; , ; 

Laser-| diagnostics for flowfield measurements are dis- 
cussed along with considerations for the application of CARS to 
turbulent reacting flows, Raman measurements of surface deposi- 
tion from combustion flows, laser light scattering methods for si- 
multaneous particle size and velocity measurements, and the char- 
acterization of sprays. Attention is given to concentration distribu- 
tions in cylindrical combustors, scalar and momentum turbulent 
transport experiments with swirling and nonswirling flows, velocity 
and concentration measurements in a model diesel engine, an LDV 
system for turbulence length scale measurements, and laser meas- 
urement techniques applied to turbulent combustion in piston en- 
gines. Other topics explored are related to the role of vortex shed- 
ding in a bluff-body combustor, the structure and dynamics of re- 
acting two stream plane mixing layers, conditional sampling of ve- 
locity and scalars in turbulent flames using simultaneous. LDV- 
Raman scattering, and an investigation of temperature and velocity 
correlations in turbulent flames. 


41311 Collocation method for convection dominated 
flows. Chawla, T.C.; Leaf, G.; Minkowycz, W.J. (Argonne 
National Lab., IL). International Journal for Numerical 
Methods in Fluids; 4: 271-281(1984). 

A collocation method based on multiple regions with 
moving boundaries placed in a flow field in which convection ef- 
fects dominate, is proposed. By making the moving boundaries of 
regions coincide with moving sharp fronts present in the solution of 
convection dominated problems, and thereby allowing higher con- 
centration of meshes to be placed about the fronts, the proposed 
method is able to achieve very high accuracy. By having a moving 
mesh, the Peclet number characterizing the flow field depends 
upon velocity relative to a moving mesh in a region. Consequently 
by choosing proper velocities of the moving boundaries, the value 
of this Peclet number can be made as small as desired. The tradi- 
tional collocation method based on centered discretization, when 
applied to each region in the field, produces oscillation free solu- 
tions even when the values of Peclet number based on absolute ve- 
locity are extremely large. In view of these characteristics the 
method appears to be an excellent candidate for the solution of any 
two-phase flow problem containing sharp fronts. 17 references, 5 
figures. 


4205 Materials Testing 
REFER ALSO TO CITATION(S) 40022, 41038, 41082 


41312 (CEA-CONF—8215) Inspection of high density 

materials by means of X and gamma radiography and X and 

gamma radioscopy. Deleuze, M. (CEA Centre d'Etudes de 

teers eres 92 - Montrouge (France)). Nov 1985. 
. (CONF-851151—7). NTIS (US Sales Only), PC A02/ 
' AOI. File Number DE86752243. 

From 11. world conference on nondestructive testing; Las 
Vegas, NV, USA (3 Nov 1985). 

We present the tests carried out on uranium for a compara- 
tive evaluation of the capabilities and limitations of gamma radiog- 
raphy and X and gamma radioscopy. The following comparison 
subjects are: the exposure and inspection times of uranium pieces 
from exposure charts, the radiographic contrast, the sensitivity of 
defect detection, the choice of radiation source. Theses tests made 
it possible to determine the limiting thicknesses of uranium able to 
be inspected by these two techniques. Accordingly, we decided to 
exchange 192 Ir gamma radiography for a 420 kV X radioscopy 
and radiography. 


41313 (EIR—583) Third numerical round - on elas- 
tic-plastic fracture mechanics organised by the European 
ee Se Seaaeine. Dost Se eee ee eel Cees 
fracture calculations. Saiirer, G.; Attinger, R.; a S. (Eid- 

hes Inst. fuer Reaktorforschung, 

SGwiteerland)). Jar. 1986. 32p. NTIS Us '§ hue Only), 

A03/MF A0O1. File Number E867023 13. 
For a compact tension the stress intensity factor 
K/sub 1/ is numerically evaluated by the following five methods: - 
the J line-integral;- the strain energy release rate G, based on a 
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crack extension by nodal release;- the displacement extrapolation, 
based on data from different nodal points along a chosen radius;- 
the displacement extrapolation, based on data from crack tip ele- 
ments. For the given finite element mesh, the stress intensity factor 
K/sub 1/ as obtained with the J line-integral or with the strain 
energy release rate G based on the virtual crack extension method 
shows at most a 0.4% difference from the values given in the 
ASTM code E399-83. With the other methods, the results vary up 
to as much as 10%. The path-dependence was studied for both 
methods, the line-integral and the energy release rate G, based on 
virtual crack extension. In addition, the influence of the order of 
integration for the evaluation of the element stiffness matrices and 
of the singularity in the crack tip area were analysed. The results 
obtained when assuming elastic-plastic material behaviour will be 
presented in a forthcoming report. 


41314 (IAEA-TECDOC—351, pp 89-102) Small electro- 
static accelerator as a tool for research in material science. 
Mehta, M.K. (International Atomic Energy Agency, 
Vienna, Austria. Nuclear Data Section). 1985. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86702312. 
(CONF-8406326—). 

From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; Uppsala, Sweden (18 Jun 1984). 

Utilization of a small electrostatic accelerator in a specific 
branch of material science is discussed. Ion beam techniques to 
modify the surface of materials to improve such properties as ware, 
friction, corrosion resistance is illustrated with specific examples. 
Formation of metastable alloys and extension of solid solubilities 
are discussed. Use of Rutherford Basic Scattering Technique for 
dept profiling is discussed in detail. 


41315 (Y—2356) Computer system for automated nonde- 
structive evaluation of composites. Kaiser, K.W.; Younkin, 
J.R. (Oak Ridge Y-12 Plant, TN (USA) Apr 1986. Con- 
tract AC05-840S21400. 30p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86013639. 

A computer system has been designed as a flexible tool to 
help develop techniques for ultrasonic, nondestructive evaluation 
(NDE) of composite structures. The NDE of composites requires 
analysis of data files containing up to several million data points. 
The comptuer utilizes the LSI-11/73 microprocessor, Q-bus archi- 
tecture, and ial-purpose interface circuit boards. Both the real- 


special. 
time RT-11 and multiuser RSX-11M operating systems are available 
for generating NDE analysis software. High-resolution color graph- 
ics displays may be generated and displayed on a color monitor and 
on a color ink-jet printer. Data sets are displayed so that ultrasonic 
signal amplitudes (or depths) are shown as functions of color, ena- 
bling rapid assimilation of vast quantities of data with a quick 
glance. Color images provide quick means for comparing data sets. 


41316 (Y/DV—528) Examination of weld hot cracking in 
a transition joint between HP 9-4-20 steel and 21-6-9 stain- 
less steel. Richey, M.W.; Doughty, M.W.; White, C.L. (Oak 
Ridge Y-12 Plant, TN (USA); Oak Ridge National Lab., 
TN (USA)). 4 Apr 1986. Contract AC05-840S21400. 11p. 
(CONF-860594—7). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86012721. 
From ASM international trends in welding research meeting; 
Cie TN, USA (18 May 1986). 
A statistically designed, full-scale, weldment test series has 
- employed to appraise the possible influence of weld produc- 
tion irregularities on the tendency of a gas-tungsten arc/ 
cold wire feed weld between HP 9-4-20 steel and 21-6-9 stainless 
steel. Optical light microscopy, scanning electron microscopy, and 
Auger electron spectroscopy were utilized to characterize the met- 
allurgical nature of weld cracking. The HP 9-4-20 filler material 
was found to be the most important production variable. Weld 
cracking was contingent on a particular heat of weld wire. The 21- 
6-9 material is apparantly a prerequisite for the cracking process. 
Weld wire and weld metal chemical analysis affords no clarification 
of the cracking problem. Fractographic evidence suggests liquation 
as the most plausible cause of weld cracking. Enrichment of boron, 
nitrogen, and sulfur along weld cracks was detected by Auger elec- 
tron spectroscopy. Data gained from an investigation of Auger 
free-surface segregation shows that the potential for boron and ni- 
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trogen enrichment is greater in the crack-susceptible weld metal. 
The full implications of the Auger observations with regards to 
weld cracking are presently unknown. 


41317 (¥/Sub—86-19Y27448/1) Determination of arrival 
times for acoustic emission source location in composites. 
Hamstad, M.A. (Denver Univ., CO (USA). Dept. of Engi- 
—. 26 Mar 1986. Contract AC05-840S821400. 23p. 
(CONF-860750—1). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86012964. 
From 2. international symposium on acoustic emission from 
reinforced composites; Montreal, Canada (24 Jul 1986). 
The determination of the arrival time of an AE event has 
been studied using simulated acoustic emission (AE) signals on a 
Kevlar/epoxy composite. Transient recorder records were used to 
study the AE waveforms as well as the background electronic 
noise. Parameters studied include the bandpass and the relative po- 
sition of the sensor with respect to the source position. The rise of 
the AE signal out of the background electronic noise was studied in 
detail by measuring the amplitude of each “half-cycle” of the 
analog signal both before the arrival of the AE event and for the 
first part of the AE signal. A relatively large amplitude difference 
was observed between the amplitude of the first half-cycle of the 
AE event and the peak amplitude of the AE event. Implications of 
the results obtained in these experiments are discussed relative to 
the commercial AE instrumentation approach of using penetration 
of the threshold to determine the arrival time of an AE event. In 
particular, it is shown that accurate source location in the compos- 
ite depends on having a significantly large amplitude difference be- 
tween the threshold and the peak amplitude for each channel in the 
AE source location array. Finally, an alternative approach is exam- 
ined for potential use to determine the arrival time of an AE event. 


41318 Coaxial test fixture. W.F. (to Dept. of 
Energy, ee. | DC). US Patent 4,590,423. 20 Mar 
1986. Filed date 30 Mar 1984. vp. 

A test fixture is described for subjecting a test specimen 
having first and second ends with contact surfaces on each end, to 
a test current flowing therethrough, comprising: an electrically con- 
ductive generally cylindrical vacuum enclosure having a first 
closed end with a first contact surface, and a second end; a general- 
ly cylindrical inner conductor assembly concentrically disposed 
within the vacuum enclosure, including a first end with a second 
contact surface which is spaced apart from the first contact surface 
to form a gap for receiving the test specimen therebetween, the 
inner conductor assembly further including a second end; a load 
connection means for applying a pressure force to the second end 
of the inner conductor assembly, the pressure force being transmit- 
ted to the second contact surface of the inner conductor assembly; 
the test specimen, and the first contact surface, to hold the test 
specimen in a fixed position between the first and the second con- 
tact surfaces, with a predetermined contact pressure; first and 
second connection means for connecting the second ends of the 
inner conductor assembly and the vacuum enclosure, respectively, 
to an external test current source, such that the test current is 
driven through the first and the second contacts and the test speci- 
men; the cylindrical vacuum enclosure providing a return current 
path for test currents driven through the inner conductor assembly 
and the test specimen by the external test current source; the test 
specimen disposed within the vacuum enclosure such that a vacuum 
environment is provided for the test specimen during the testing, 
and magnetic forces created by the test current flowing through the 
ee ee er en ee ae ee oe 


ion; Proceedings of the Symposi ershey, 
6-8, 1983. Ruud, C.O.; Green, R.E. Jr. New York, 
. Plenum Press (1984). (CONF-8304122—). 


From Nondestructive methods for material property deter- 
mination conference; Hershey, PA, USA (6 Apr 1983). 

Small angle neutron scattering (SANS) is a method where 
small angle neutron scattering (2 theta approximately 2 
deg) profile from test specimens is recorded and analyzed. 
lysis of the scattering profile is very similar to that already 
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developed extensively for X-ray scattering. The method provides 
microstructure information on test samples which correlates very 
well with traditional microstructure analysis methods like TEM and 
SEM. The main difference and advantage of SANS are that it is a 
bulk measurement as opposed to thin film or surface. Recent devel- 
opments in the application of this powerful analytic tool have pro- 
vided the potential to use this technique as an NDE tool. This 
paper presents a brief overview of the SANS technique, the devel- 
opments which may allow the application of this technique to NDE 
problems, and a few examples of how this technique is being uti- 
lized at Sandia National Laboratories (SNLL) and elsewhere for 
microstructure investigation. 7 references. 


41320 Prediction of laser irradiated surface properties by 
eddy current method. Palanisamy, R.; Molian, P.A. (Ames 
Lab., IA; Iowa State Univ. of Science and Technology, 
Ames). PP, 71-80 of Nondestructive methods for ee 
provesty determination; Proceedings of the Sym 
ershey, PA, April 6-8, 1983. Ruud. C.O.; Green, E ir. Jr. 
New York, NY; Plenum Press (1984). (CONF-8304122—). 

From Nondestructive methods for material property deter- 
mination conference; Hershey, PA, USA (6 Apr 1983). 

The laser surface modification poses two significant prob- 
lems, namely (1) accurate determination of melt depth as the metal- 
lurgical and mechanical properties of the diffusion layer change 
with this depth, and (2) detection and characterization of defects 
within the modified surface. The objective of this work is to deter- 
mine theoretically if eddy current method of nondestructive testing 
(NDT) is sensitive enough to determine changes in material proper- 
ties, melt depth and defect parameters in surfaces modified by high 
energy laser beams. Using a finite element numerical analysis tech- 
nique, eddy current signals were predicted (absolute and differential 
probes) for different fusion zone geometries produced by a single 
laser pass. The results show that eddy current NDT techniques can 
be employed to determine the changes in properties and cracks in 
laser modified surfaces. 


41321 Review of progress in quantitative nondestructive 
evaluation. Volumes 3A & 3B - Proceedings of the Tenth 
Annual Review, University of California, Santa Cruz, CA, 
August 7-12, 1983. Thompson, D.O.; Chimenti, D.E. New 
York, NY; Plenum Press (1984). 1515p. (CONF-830811—). 

From Conference on quantitative NDE; Santa Cruz, CA, 
USA (7 Aug 1983). 

A comprehensive review of the latest research results in the 
area of quantitative nondestructive evaluation (NDE) is presented. 
The topics addressed include: NDE reliability ultrasonic and field- 
flaw inspection and human factors consideration; aspects of quanti- 
tative ultrasonic technology; eddy currents - modeling, sizing, 
probes, and probability of detection; acoustic emission, thermal 
wave imaging, and optical techniques. Also discussed are: new 
acoustic and magnetic techniques and new approaches for the rapid 
scanning of large structures; flaw characterization and sizing algo- 
rithms; composite materials; materials properties, acoustoelasticity, 
and residual stress; and new NDE systems. 


41322 Holographic techniques for detection of flaws in 
ceramics, 


D.S. (Illinois Institute of Technology, Chicago 
Scientific and Industrial Research, New De 
ve National Labs., IL). pp 17-22 of International ‘Con- 
n Experimental Mechanics, 5th, Montreal, Canada, 
une 10-15, 1984, Proceedings. Brookfield Center, CT; 
SESA (1984). (CONF-8406101—). 

From 5. international on experimental mechanics; 
Montreal, Quebec, Canada (10 Jun 1984). 

Several examples are presented of the qualitative and quanti- 
tative detection of cracks and other imperfections in ceramic mate- 
rials by means of holographic interferometry. The recent introduc- 
tion of real time observation methods opens onto the possibility of 
fully automated flaw detection systems. If more quantitative data is 
desired, strains can be directly derived from the information con- 
tained in holograms corresponding to the illuminating beams in hol- 
ographic moire interferometry; this may be achieved in real time by 
interfacing the optical system with a digital computer. 
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REFER ALSO TO CITATION(S) 41260 


41323 (EPRI-NP—4605) Performance of industrial facili- 
ties in the Mexican earthquake of September 19, 1985. Final 
report. Eder, S.J. (EQE, Inc., San Francisco, CA (USA)). 
Jun 1986. 8ip. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI86920343. 

The magnitude 8.1 earthquake which struck the southern 
coastal region of Mexico on September 19, 1985 is investigated for 
its effects to power and industrial facilities. The reconnaissance 
team investigated two power plants and a steel mill in the epicen- 
tral region, towns in the epicentral area, a power plant near Mexico 
City, and briefly investigated the Mexico City metropolitan region. 
All findings of this study reinforce previous findings of the Seismic 
Qualification Utilities Group (SQUG): Equipment installations and 
control systems in power plants generally perform well. The study 
demonstrates that equipment performance is not particularly sensi- 
tive to long duration, broad-band frequency ground motion with a 
peak acceleration on the order of 0.20 g. Recommendations are 
made for the follow-up EPRI detailed investigation in the epicen- 
tral region industrial area. At the steel mill significant damage, rela- 
tively high ground motion, and a diversity of modern equipment 
and installations were observed. 


4208 Electronic Circuits And Devices 


= ALSO TO CITATION(S) 41016, 41445, 41478, 41498, 41738, 41739, 


41324 (LA-UR—86-2043) Circuit considerations for re- 
Honih, E.M. Alamos National Lab., 


petitive railguns. (Los 
NM (USA)). 1986. Contract W-7405-ENG-36. 8p. (CONF- 


860674—9). NTIS, PC A02/MF AO0i; 1; GPO Dep. File 
Number DE86012369. 
From 17. power modulator symposium; Seattle, WA, USA 


(23 Jun 1986). 

Railgun electromagnetic launchers have significant military 
and white ¢ potential. They provide direct conversion of electrical 
energy to projectile kinetic energy, and they offer the hope of 
achieving projectile velocities greatly exceeding the limits of con- 
ventional guns. With over 10 km/sec already demonstrated, rail- 
guns are attracting attention for tactical and strategic weapons sys- 
tems and for scientific equation-of-state research. The full utilization 
of railguns will require significant improvements in every aspect of 
system design - projectile, barrel, and power source - to achieve 
operation on a large scale. This paper will review fundamental as- 
pects of railguns, with emphasis on circuit considerations and repet- 
itive operation. 


41325 (LA-UR—86-2200) mein Ph of high-explosive 
driven plasma compression ee 
Lindemuth, I.R.; Goforth, J.H. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 8p. (CONF- 
860703—8). NTIS, PC A02/MF A0l; 1; GPO Dep. File 
Number DE86012421. 

From 4. international conference on megagauss magnetic- 
field generation and related topics; Santa Fe, NM, USA (14 Jul 
1986). 

The initial path of the current through a plasma compression 
switch is through a thin (500-nm thick) metal foil. The current ex- 
plodes the foil to form the seed for the conducting plasma. The be- 
havior of the foil at this point is the same as an exploding metal 
fuse for which we have a simple model. We have, therefore, chosen 
this model as our starting point. The fuse model assumes that the 
foil material is homogeneous and is characterized by a single tem- 
perature and density. The thickness of the foil is assumed to be 
much less than the magnetic diffusion skin depth so that the mag- 
netic field varies linearly across the foil. For the present application 
we assume that the side of the foil away from the channel is fixed 
in space while the side by the channel is untamped. The foil/plasma 
will, therefore, cross the channel at the expansion velocity as the 
foil explodes. Equations for the electrical resistance of the foil, the 
magnetic fields, the motion of the foil, and the kinetic and internal 
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energies are all solved selfconsistantly. The electrical resistivity, the 
pressure, and the specific energy of aluminium are taken from the 
Los Alamos SESAME EOS library. In the case of aluminum we 
have created a SESAME-style table based on the theory of More 
and Lee which we have modified to agree with experiment where 
possible. 


41326 (LA-UR—86-2259) Transformers for explosive 

pulsed power coupling to various loads. Freeman, B.L.; Bos- 

tick, W.H. (Los Alamos National Lab., NM (USA)). 1986. 

Contract W-7405-ENG-36. 10p. (CONF-860703—7). NTI 

PC A02/MF AOI; 1; GPO Dep. File Number DESGO1D42S 
From 4. international conference on megagauss magnetic- 

field generation and related topics; Santa Fe, NM, USA (14 Jul 


~ 1986). 


Tape-wound step-up transformers have been fabricated and 
used with magnetic flux compression generators in the past with ef- 
fective coupling coefficients of ~0.76. We have attempted to 
design some units with coefficients in the range of 0.85 to 0.92 by 
taking advantage of newer dielectrics. The intent is to raise the 
voltage stress from = 0.39 MV/cm to the range of 0.98 to 1.97 
MV/cm. This has the effect of making the secondary thinner and 
permitting a higher coupling efficiency. Several designs for cou- 
pling the 13.2-cm-wide by 52.8-cm-long plate generator to loads in 
the range of 10 to 30 0 with an output of ~1 MV have been stud- 
ied. These designs must take into account that the primary of the 
transformer is switched into the circuit as a load in parallel with 
the generator’s ballast inductor. A final design examines the con- 
straints imposed by attempting to transform the output of a plate 
generator up to 10 MV into a high impedance load. A voltage 
stress of 3.9 MV/cm is required in this particular design for 140 kV 
per turn in the secondary winding. 


41327 (LBL—21298) Quad nanosecond module. 
McDonald, R.J.; Hunter, J.B.; Wozniak, G.J. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1986. Contract AC03- 
76SF00098. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012832. es 

Four nanosecond (ns) delay units have been designed to fit 
in a single-width NIM module. This module is particularly suited 
for use in conjunction with quad constant fraction timing discrimi- 
nators (CFTDs) since it has four delay units that can be placed ad- 
jacent to the four units of the CFTD. A series of different length 
cables connected via DIP toggle switches provide delays of 0.60 ns 
in 4 ns increments. Thus, the CFTD delay can be optimized for 
pulses of different rise times from ~ 10-100 ns. Design work for the 
PC board and silkscreening of the front panel were done with the 
MacDraw program on the Apple Mackintosh computer and printed 
with the Lasewriter printer. 6 refs. 


41328 (RISO-M—2539) Electronics 
report 1984, (Risoe National Lab., Roskilde 
Nov 1985. . NTIS Reg Sales Only), PC A04/MF AO1. 
File Number DE86702 

This ceport sumanerige the activites in the Eleotronice De 
partment in 1984. These include work under the headings of infor- 
matics, applied laser physics, nuclear geophysics, instrumentation 
and measuring techniques, and instrumentation registra- 
tion and maintenance for the Danish Research Council and Risoe 
National Laboratory. 


41329 (SAND—84-1130) Electromagnetic test facilities at 
Sandia National Laboratories. Covan, J.M. (ed.). (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). May 1986. Con- 
tract AC04-76DP00789. 22p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86012677. 

Several test facilities used for electromagnetic testing at 
Sandia National Laboratories are briefly described. 


41330 (SAND—84-2273) SPRINT III: Serial/Parallel 
Remote Interface oe ~—— Rathbun, J.S. 
(Sandia National Labs., NM (USA)). Mar 
1986. Contract ACOA TAD POOTED p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DESO! 0590. 
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This development report/reference manual describes a high- 
speed digital Serial/Parallel Remote Interface System (SPRINT), 
which was developed to function as a primary data interface in the 
Remote Digitizing/High-Density Digital Recording system current- 
ly under development to interface the Remote Complex Wave Vi- 
bration Test Facility (Bldg. 6610) with the Central Vibration Test 
Control Facility (Bldg. 6650) at SNLA/AIII. The SPRINT system 
described in this report provides serial transmission of high-speed 
parallel data originating in Bldg. 6610 via synchronous fiber-optic 
links to Bldg. 6650, where the incoming serial data is converted 
back to parallel form and transferred to disc media for subsequent 
processing/reduction. From an input/output standpoint, the 
SPRINT system is electrically transparent, capable of providing 
parallel data through rates of up to 1 megaword/sec for 22-bit par- 
allel input data while maintaining a serial bit-error rate of less than 
10-** with virtual immunity to EMI/RFI associated noise. This 
report will discuss the electrical characteristics and operation of the 
SPRINT system from both system and component-level view- 
points. 22 figs., 5 tabs. 


41331 (SAND—85-8024) Robot-controlled hot gas leveler 
= Ange oe printed boards. Hopwood, J.E.; Dubose, 

; Sauls, R.D. (Sandia National tom, Livermore, CA 
(USA). Jul 1986. Contract AC04-76DRO00789. 53p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number D 6013085. 

The hot gas leveler (HGL), developed and patented by 
Sandia National Laboratories, Albuquerque, is a unique system for 
applying a solderable coating on printed wiring boards. If good uni- 
form quality is to be achieved, however, the immersion speed and 
dwell time of the board in the coating solution must be precise and 
repeatable. We have developed a microprocessor-enhanced robot- 
controlled sequencer for the HGL that has many improvements 
over previous designs. With the robotic system the entire coating 
operation is fully automatic and os resulting in greater 
coating efficiency, higher quality, and ity. 


(UCRL—53700-85) Electronic Engineering Depart- 
ment Thrust Area report, FY 1985. Hymer, J.; Genin, M.; 
Taft, S.; Canada, J.; Gleason, K.; Sapone, D. (eds.). (Law- 
rence Livermore National Lab., CA (USA)). Apr aan 
Contract W-7405-ENG-48. 197p. NTIS, PC A09/MF A 
GPO Dep. File Number DE86013172. 

The work of the Electronics Engineering Department 
Thrust Area for FY "85 is described. The work includes: diagnos- 
tics and microelectronic engineering; signal and control engineer- 
ing; microwave and pulsed power engineering; computer-aided en- 
neering. Discussions on each of the Thrust Areas have been sepa- 
rately indexed for inclusion in the Energy Data Base. (BCS) 
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REFER ALSO TO CITATION(S) 39544, 39553, 39554, 39556, 39557, 39559, 
40319, 40877, 40878, 40879, 41308, 41309 


41333 (AD-A—166054/7/XAB) ae aspects of 
incinerators. Final 


modular heat-recovery report. Savoie, 
M.J.; Schanche, G.W.; ae dane W.J. (Army Construction 


Engineerin Research’ Lab., ign, IL os, a: 
1986. 97p. CERL-TN—86/04). NTS be A05/MF A‘ 

‘tls seni pio tented diiaaasen caleaina 
waste heat-recovery incinerators (HRIs), air-pollution regulations 
that apply to HRIs, air-pollutant emissions from currently marketed 
HRIs, and air-polution-control techniques for HRIs. The informa- 
tion will be useful to Army installations, Major Commands, and 
Corps of Engineers Districts that must plan and design HRI facili- 
ties. 


(N—86-18646) Experiments for the determination 
of convective diffusion heat/mass transfer to burner rig test 
targets comparable in size to jet stream diameter. Santoro, 
G.J.; Goekoglu, S.A. (National Aeronautics and S Ad- 
ministration, Cleveland, OH (USA). Lewis h 
Center). 1986. 30p. (NASA-TM—87196; E—2794; CONF- 
861103—1). NTIS, PC A03/MF AO1. 
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From American Society of Mechanical Engineers winter 
annual meeting; San Francisco, CA, USA (30 Nov 1986). 

The application of a recently formulated vapor transport 
theory to predict deposition rates of corrosive salts from alkali- 
seeded combustion gases of a small-capacity, high-velocity, atmos- 
pheric-pressure burner rig was hampered by the relatively large di- 
mensions of the cylindrical deposit collector compared to the diam- 
eter of the combustion gas stream. The relative dimensions lead to 
a highly nonadiabatic combustion gas flow around the collector and 
necessitate two series of experiments. In the first series, mass trans- 
fer coefficients are determined by utilizing the naphthalene sublima- 
tion technique. The second series of experiments determines the di- 
lution effect on the sodium species concentrations due to the en- 
trainment of ambient air. This second series involves the measure- 
ment of the temperature variation along the surface of the collector 
under steady state conditions. Vapor deposition rates are deter- 
mined exploiting this information and the results are found to com- 
pare favorably with experimentally obtained rates. 


(NP—6770124) Theoretical investigations on the 
working behaviour of combined-cycle power stations with 
pressure operated fluidized-bed firing. Kestner, D. (Essen 
Univ. (Gesamthochschule) (Germany, F.R.). Fachbereich 
Energie-, Verfahrens- und Elektrotechnik). 23 May 1984. 
155p. (In German). NTIS (US Sales Only), PC A08/MF 

01. File Number DE86770124. 

This work examines the part load behaviour of combined- 
cycle power stations with pressure operated fluidized-bed firing. A 
model calculation is introduced, which, given the geometrical and 
flow conditions in the individual components. As no actual power 
stations of this type exist so far, one must select a concept and 
layout before making part load calculations. By varying the free pa- 
rameters or control parameters, the part load behaviour is opti- 
mized, where impermissible operating conditions are taken into ac- 
count. Using suitable estimates of the energy losses for load change 
and shutdown, the annual usage can be determined, given an annual 
load plan, which represents the basis for an energy and economics 
comparison with conventional power stations. (orig./DG). 


41336 (PB—86-201639/XAB) Catalytic radiant tube: ex- 

research, Final report, April-October 1985. Lan- 
nutti, J.; Schreiber, R. (Alzeta Corp., Santa Clara, CA 
(USA)). ‘Mar 1986. 72p. NTIS, PC Ai /MF A01. 

This report describes the results of exploratory research on 
an innovative industrial process heating concept using catalytic ra- © 
diant tubes. The gas-fired radiant tube concept employs a combus- 
tion catalyst, such as platinum, that is coated on the inside surface 
of a ceramic tube. A preheated, combustible mixture of gas and air 
passing through the tube burns catalytically on the tube surface. 
Some of the heat generated conducts through the wall and is trans- 
mitted by radiation from the outside surface to the heat sink. When 
commercialized, this concept could be used in place of the current- 
ly popular electric-resistance elements. Advantages over existing 
gas-fired radiant tubes include more uniform tube heating and low 
lyzed with platinum and metal oxide catalysts and operated in a 
laboratory combustion test apparatus. 


41337 (UCRL—94022) Response of a pulse combustor to 
changes in fuel composition. Keller, J.O.; Westbrook, C.K. 
(Sandia National Labs., Livermore, CA (USA); Lawrence 
Livermore National Lab., CA (USA)). Jan 1986. Contract 
W-7405-ENG-48. 22p. (CONF-860804—7). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86006917. 

From 21. international symposium on combustion; Munich, 
F.R. Germany (3 Aug 1986). 

The response of a valved pulse combustor to changes in the 

chemical ignition delay time has been examined. 

Guided by detailed chemical kinetic experiments were 
performed which measured the response of this combustor using 
two fuels having significantly different ignition delay times. It was 
found that differences in the reaction kinetics of the fuel caused 
changes in the coupling between the heat release and the resonant 
acoustic waves which control the pulsating combustion process. 
Furthermore, the change in this coupling caused corresponding 
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changes in the fuel and air injection processes - hence, the strength 
of the resonant pressure wave. This complicated interaction result- 
ed in a modification of the combustor’s lean stability limit which 
was contrary to predictions based on chemical kinetics arguments 
alone. 16 refs., 5 figs., 1 tab. 


41338 Minimum wear tube hole design, Glatth- 


orn, R.H. (to t. of a re DC). US 
Patent 4,576,228. 18 Mar 1986. Filed date 3 Feb 1984. vp. 
A heat exchanger is described which consists of: a heat ex- 
change tube, having a first diametrical extent, through which a first 
fluid is conducted in connection with a heat process con- 
ducted within the heat exchanger; and a tube support plate having 
means defining a circumferentially continuous through-bore inte- 
grally within the tube support plate so as to extend from the upper 
surface of the tube support plate to the lower surface of the tube 
support plate for passage therethrough of the heat exchange tube, 
the through-bore having a second diametrical extent which is sub- 
stantially greater than the first diametrical extent of the heat ex- 
change tube so as to define a passageway between the heat ex- 
change tube and the sidewalls of the tube support plate defining the 
through-bore for flow therethrough of a second fluid in connection 
with the heat exchange process conducted within the heat exchang- 
er and which permits substantial axial, radial, and angular relative 
movements between the heat exchange tube and the tube support 
plate, the through-bore furthermore having an hour-glass shaped 
ion defined between the upper and lower surfaces of the 
tube support plate so as to substantially reduce and eliminate exces- 
sive wear upon the heat exchange tube as a result of the axial, 
radial, and angular relative movements being experienced between 
the heat exchange tube and the tube support plate. 


41339 Thermodynamics of gas turbine cycles. III. Ther- 
modynamic potential and limitations of cooled reheat-gas-tur- 
bine combined cycles. 


El-Masri, M.A. (MIT, Cambridge, 
MA). Archivio per le Scienze Mediche; vp(Mar 1985). 
(CONF-850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

The results of a numerical simulation of the thermodynamics 
of turbine reheat cycles were used to compare the performance of 
various turbine cooling processes. Among the processes considered 
are: intensive air cooling, internal air convection, and liquid cool- 
ing. Detailed descriptions of the different cooling processes are 
given. On the basis of the numerical results, the thermodynamic ef- 
ficiencies of the different cooling processes are ranked in descend- 
ing order; internal air convection is found to be the most efficient, 
followed by intensive air cooling, and open loop water cooling, re- 
spectively. The potential applications of a regenerative liquid-metal 
thermosyphon process to next generation turbine technology are 
briefly discussed. 28 references. 


41340 NASA Lewis Research Center/university graduate 
research program on engine structures. Chamis, C.C. 
(NASA, Lewis Research Center, Cleveland, OH). Archivio 
per le Scienze Mediche; vp(Mar 1985). (CONF-850351—). 
From 30. international gas turbine conference and exhibit; 
— ns USA (18 Mar 1985. 
A Lewis Research Center established a graduate re- 
enliegnnien Giteaae tide aan te eas. 
Sma cama Loetaal. Laas of ie 
analyses, computational mechanics, mechanics of composites and 
structural optimization. The broad objectives of the program, the 


specific yo «wpe! the — universities and the program 
status are briefly descri 


41341 Advancements in application of ceramics to the 
Gemini radial-flow gas turbine. Napier, J.C.; Arnold, J.P. 
(Solar Turbines, Inc., San Diego, CA; Ft. Belvoir Research 
and Development Center, VA). Archivio per le Scienze Me- 
diche; vp(Mar 1985). (CONF- 850351—). 
From 30. international gas turbine conference and exhibit; 
ae TX, USA (18 Mar 1985). 
A ceramic vane turbine nozzle design has completed over 
2000 hours of engine endurance testing for production qualification 
in the Gemini radial-flow turbine manufactured by the TurboMach 
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Division of Solar Turbines Incorporated. The nozzle offers the ad- 
vantage of substantial erosion and corrosion durability over all-su- 
peralloy types. Cost effective production methods and tooling have 
been demonstrated on a production lot of nozzles and all prepro- 
duction tasks including establishment of ceramic vane acceptance 
criteria have been completed. Further application of ceramics to 
the Gemini turbine are described and include all static hot-section 
components, i.e., combustor liner, combustor scroll, nozzle assem- 
bly and exhaust scroll. These ceramic components allow tempera- 
ture up-rating of the Gemini turbine’s power by 50 percent. 


41342 Investigation of jet-filming airblast atomizer. 
Zhao, Q.S.; Yu, Y.F. (Beijing Institute of Aeronautics and 
Astronautics, People’s Res ublic of China). Archivio per. le 
Scienze Mediche; vp(Mar 1585). (CONF-850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

The jet-filming airblast atomizer is another kind of airblast 
atomizer differing from a prefilming airblast atomizer. Its atomizing 
mechanism and performance were investigated experimentally and 
theoretically. The effects of design parameters on the mean droplet 
size SMD and the thickness of the liquid film were obtained. The 
inherent mechanism consisting of three atomizing processes was 
proved. From this, the performance curves of atomization and 
thickness of liquid film can be explained and the principles of 
design of this kind of atomizer were derived. The results obtained 
show that the performance of the jet-filming airblast atomizer is 
better than that of the prefilming type, and it is simple in design. So 
it is advantageous to apply this kind of atomizer to an advanced 
aircraft engine. 6 references. 


41343 Experimental study of the spray characteristics of 
a research airblast atomizer. Acosta, W.A. (NASA, Lewis 
Research Center; US Army, Propulsion Laboratory, Cleve- 
land, OH). Archivio per le Scienze Mediche; vp(Mar 1985). 
(CONF-850351—). 

From 30. international gas turbine conference and exhibit; 
Houston, TX, USA (18 Mar 1985). 

Airblast atomization was studied using a especially designed 
atomizer in which the liquid first impinges on a splash plate, then is 
directed radically outward and is atomized by the air passing 
through two concentric, vaned swirlers that swirl the air in oppo- 
site directions. The effect of flow conditions, air mass velocity 
(mass flow rate per unit area) and liquid to air ratio on the mean 
drop size was studied. Seven different ethanol solutions were used 
to simulate changes in fuel physical properties. The range of atom- 
izing air velocities was from 30 to 80 m/s. The mean drop diameter 
was measured at ambient temperature (295 K) and atmospheric 
pressure. 13 references. 


41344 The effect of swirl on the development of recircula- 
tion flow patterns in a swirl combustor. Choi, U.S.; agen 
— R.W.; Berry, GF: Johnson, T.R. New York, NY: 

erican Society of Mechanical Engineers (1985). 6p. 
(CONF-851125-), 

From American Society of Mechanical Engineers winter 
annual meeting; Miami, FL, USA (17 Nov 1985). 

The enhancement of complex recirculating and swirling fluid 
flow patterns is of great interest to combustion applications. For ex- 
ample, it can promote flame stability, combustion intensity, and slag 
capture in slagging chambers. To accurately predict these flow pat- 
terns in actual combustors, it is necessary to model the complicated 
three-dimensional geometry of the combustors. The flow patterns 
under cold flow (isothermal) conditions in the first stage of an ex- 
perimental swirl combustor having complex air input louvres were 
simulated with a three-dimensional computer program, COMMIX- 
1A. The louvres were modeled based upon the concept of surface 
permeability. Axial and tangential velocity distributions were deter- 
mined for several locations of the combustion chamber. The results 
clearly show how the recirculation flow patterns develop in a swirl 
combustor as the swirl ratio is increased from zero to infinity. 
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41345 (PNL-SA—13957) Comparison of the effects of 
rotary wash and air rotary drilling techniques on pumping test 
results. Schalla, R. (Pacific Northwest Labs., Richland, WA 

SA)). May 1986. Contract AC06-76RL01830. 2ip. 
CONF-8605159—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86012584. 

From 6. national symposium and exposition on aquifer resto- 
ration and groundwater monitoring; Columbus, OH, USA (19 May 
1986). 

we Pumping tests were performed on monitor wells distributed 
in a 1-mile? area. -five of the 41 wells were screened in frac- 
tured dolomite (bedrock), and 6 wells were screened in an overly- 
ing layer of sand and gravel. The results of 63 sets of pumping test 
data revealed four trends: (1) wells screened and sand packed in the 
sand or gravel layer have consistently higher transmissivities than 
those screened and sand packed in the fractured bedrock, regardless 
of the drilling method used; (2) bedrock wells drilled by rotary 
wash methods have transmissivities averaging about 1 order of 
magnitude lower than bedrock wells drilled by air rotary methods, 
regardless of the type of screen or sand pack used; (3) four-inch- 
diameter monitor wells (all drilled by air rotary method) almost 
always have transmissivities 1 to 2 orders of magnitude higher than 
2-in.-dia wells drilled by air rotary methods; and (4) transmissivities 
of 6-in.-dia wells are about 1 order of magnitude less than 4-in.-dia 
wells. Based on these trends, the drilling method (i.e., air versus 
rotary wash), the geologic medium, and the diameter of the moni- 
tor well or borehole significantly influence whether pumping test 
data are representative of aquifer conditions before drilling. The 
drilling method has significant influence, but the diameter of the 
monitor well appears to have the most influence. 


4230 Marine Engineering 


41346 (LA-UR—86-89) Numerical modeling of atoll reef 
harbors. Mader, C.L.; Vitousek, M.; Lukas, S. (Los Alamos 
National Lab., NM (USA); Hawaii ‘Univ., oe rr 
Joint Inst. for Marine and NOONE: 1986. 
Contract W-7405-ENG-36. 87p. ( NE see DS NTIS, 
PC A05/MF A0O1; 1; GPO Dep. File Number DE86006007. 
From International symposium on natural and man-made 
hazards; Rimouski, Quebec City, Sane a. 
The effect of the shape of a harbor cut through a reef on 
mitigating waves from the deep ocean was studied using a shallow 
water, nonlinear, long wave code called SWAN. A significant 
amount of the wave energy is dissipated over the reef regardless of 
the design of the harbor. The reef resulted in decreasing the wave 
height by a factor 3. The wave height at the shore can be further 
decreased by another factor of 2 by a “V” shaped or parabolic 
bottom design. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 39950, 39951 
4250 Power Cycles 


REFER ALSO TO CITATION(S) 40420 


43 PARTICLE ACCELERATORS 


41347 (CERN—85-19-Vol.1) General 
Proceedings. Vol. 1. Bryant, P.; Turner, S. (eds.). (European 
Organization for Nuclear Geneva (Switzerland)). 
27 Nov 1985. 343p. (CONF-8409260—Vol.1). NTIS (US 
Sales eee PCA 5/MF AOl. File Number DE86702 
From CERN accelerator school; Gif-sur-Yvette, France G 


SP hia 

is course on accelerator physics is the first in a series of 
two, which is planned by the CERN Accelerator School. Starting 
at the level of a science graduate, this course covers mainly linear 
theory. The topics include: transverse and longitudinal beam dy- 
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namics, insertions, coupling, transition, dynamics of radiating parti- 
cles, space-charge forces, neutralization, beam profiles, luminosity 
calculations in colliders, longitudinal phase-space stacking, phase- 
displacement acceleration, transfer lines, injection and extraction. 
Some more advanced topics are also introduced: coherent instabil- 


ce ue Geiauip Sedan aecaaanenC ats Meeieioeey en, Oe 
ondly, the uses to which accelerators are put. 


41348 (CERN—85-19-Vol.2) General accelerator 
Proceedings. Vol. 2. Bryant, P.; Turner, S. (eds.). (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
27 Nov 1985. 315p. (CONF-8409260—Vol.2). NTIS (US 
Sales Only), PC Al4/MF A0O1. File Number DE86702307. 

From CERN accelerator school; Gif-sur-Yvette, France (3 


1984 
™ This This course on accelerator physics is the first in a series of 
two, which is planned by the CERN Accelerator School. Starting 
at the level of a science graduate, this course covers mainly linear 
theory. The topics include: transverse and longitudinal beam dy- 


ondly, the uses to which accelerators are put. 


41349 (DOE/ER/40238—1) Transactions on Nu- 
ae ee 1985 Particle accelera- 

tor conference. Accelerator engineering and technology. Shea, 
R.F. (ed.). (Institute of Electrical and Electronics Engi- 


neers, Inc., New York (USA)). 1985. Contract FG02- 
85ER40238. 1188p. (CONF-850504—Pt.2). IEEE, 345 East 
47th Street, New York, NY 10017. File Number 
TI86011479. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Separate abstracts were prepared for 340 papers in these 
conference proceedings. (LEW) 


41350 (FS—85-37-T, pp 484-497) Radioecological effects 
. (European 
Switzerland). Dec . dn ). NTIS (U 
Only), PC A99/MF AOl. File Number DE86751980. 
(CONF-851078—). 
eee 18. annual meeting of the Radiation Protection Asso- 
radiation exposure; Luebeck-Travemuende, F.R. 


Germany (6 Ost 1989. 

On the basis of emission and immission measurements as well 
as measurements of radioactivity in a number of ecological media 
proof is given for the fact that the development and operation of 
the CERN accelerator and experimental plants throughout the past 
ten years has affected the environment but insignificantly and that 
the population living in the vicinity of CERN was not subjected to 
any notable risk. (orig./HP). 


4301 Design, Development, And Operation 


41351 (BNL—38236) Status of the BNL 200 MeV Linac. 
McNerney, A.; Brennan, J.M.; Briscoe, B.; en as 
Horton, R.; LoDestro, wee Montemurro, P .; Zhang, S.Y. 
(Brookhaven National Lab., Upton, NY (USA)). 1986. Con- 
tract AC02-76CH00016. Sp. (CONF-860629—18). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86012710. 
From Linear accelerator conference; Stanford, CA, USA (2 


Jun 19 

Tio BOGL, 200 DésV. Lince noemaliy eccoleutes H- tons 
during its operating schedule. During selected periods, typically of 
six to ten weeks duration, H™ ions are accelerated. Since 
linac H~ commissioning, longer 7835 tube lives have been recorded 
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and after initial operating bugs were eliminated, preinjector reliabil- 
ity has improved. Hardware components in the Preinjector, rf 
system, and ion source have been replaced or upgraded, and plans 
are being implemented for future system improvements. BLIP oper- 
ations were initially curtailed during polarized beam running and a 
pulsed magnet has been installed in LEBT to restore BLIP running 
time to original levels. 


41352 (CEA-CONF—7960) New control system of the 
Saclay linear accelerator. Gournay, J.F.; Gourcy, G.; Gar- 
reau, F.; Giraud, A.; Rouault, J. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). May 1985. 
4p. (CONF-850504—310; DPh-N-S—2266). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86751939. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A new control system for the Safety Linear Accelerator is 
now being designed. The computer control architecture is based on 
3 dedicated VME crates with MC68000 micro-processors: one crate 
with a disk-based operating system will run the high level applica- 
tion programs and the data base management facilities, another one 
will manage the man-machine communications and the third one 
will interface the system to the linac equipments. Communications 
between the VME microcomputers will be done through 16 bit 
parallel links. The software is modular and organized in specific 
layers, the data base is fully distributed. About 90% of the code is 
written in Fortran. 


41353 (CEA-CONF—8031) Particle accelerators and 
lasers high energy sources. Watteau, J.P. (CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges 
ons Os ). Apr a a SP (In French). (CONF-8504231—1). 

, PC A02/MF AO1. File Number 
DE86751925. 


From Colloquium on space and defence; Paris, France (19 
Apr 1985). : 

Particle accelerators and lasers are today precious devices 
for physicist and engineer. Their performance and scope do not 
stop growing. Producing thin beams of high energy particles or 
photons, they are able to be very high energy sources which inter- 
act strongly with matter. Numerous applications use them: re- 
search, industry, communication, medicine, agroalimentary, de- 
fence, and soon. In this note, their operation principles are de- 
scribed and some examples of their use as high energy sources are 
given. 


41354 (CEA-R—5338) Free Electron Lasers on supercon- 
ducting linac. Lapierrre, Y. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Technologique et de bY NTIC US § Industriel 
(IRDD). Jan 1986. . (in French’ _ Sales Only), 
PC A02/MF AO0O1. File Number DE867524 

Analysing the results of several << 
ments, we show that the best accelerator should be a superconduct- 
ing linear accelerator: it can provide a c.w. high quality beam 
(energy spread and emittance). The technology of RF superconduc- 
tivity provide the opportunity to build such an accelerator. In this 
paper, we present the foreseen results one can expect from a FEL 
based on such a machine: - Average power > 1 Kw, - Total effi- 
ciency > 2.5%, - Tunability between 0.6 and 5 pm. 


41355 (GANIL—A-85-03) New developments of the 
GANIL control Lecorche, E. (Grand Accelerateur 
National d’Ions Lourds (GANIL), 14 - Caen (France)). Oct 
1985. 6p. (CONF-8510194—11). NTIS (US Sales Only), PC 

A AO1. File Number DE86752214. 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

Since its first ion beam, the GANIL accelerator has been 
ee ee ee ae ee 
125 and a distributed intelligence consisting of programmable Con- 
trollers and INTEL 8080 equipped autonomous CAMAC Control- 
lers. After a brief description of the GANIL Control System, this 
paper will lay emphasis on the major improvements undertaken 
along four main directions: a) Upgrading the Control Computer. b) 
Introducing more powerful local intelligence. A microprocessor- 
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ized autonomous CAMAC Controller called "DIVA 68C” using 
the 68000 microprocessor embedded in a VME card has been de- 
veloped. Also, the 68000 will be used in a general purpose 
CAMAC module, the first application of which is to replace the 
existing data link modules. (c) Making human-machine dialog 
smarter with use of color graphic terminals. d) Meeting the require- 
ments of the coming second injector. In this purpose a fully 
equipped auxiliary console is being installed near the main console 
for operation by summer 1985. 


41356 (LA—10720-MS) Physics and a plan for a 45 GeV 
facility that extends the high-intensity capability in nuclear 
and particle physics. (Los Alamos National Lab., NM 
ran May 1986. Contract W-7405-ENG-36. 283p. NTIS, 
A13/MF AO01; 1; GPO Dep. File Number DE86012730. 

A proposed program of physics research to be carried out at 

a 45 GeV high-intensity proton accelerator is discussed. In addition 
to a general discussion of the potentially most productive research 
directions, specific experiments in strong and flavor physics are pre- 
sented. The proposed strong interaction physics deals with investi- 
gation of nonperturbative QCD through the study of exotic ha- 
drons and measurement of nuclear medium effects on flavor-specif- 
ic quark momentum distribution. The major part of the proposed 
program in flavor interaction physics probes possible physics 
beyond the minimal standard model. A design using two synchro- 
trons produces a 45 GeV proton beam by increasing the energy of 
the present LAMPF 800 MeV beam. A booster operating at 60 Hz 
accelerates 144 pA from 800 MeV to 6 GeV while the main ring 
operating at 3.33 Hz accelerates 32 pA from 6 GeV to 45 GeV. 
The 112 pA at 6 GeV which is not further accelerated is used to 
create intense beams of neutrinos and pulsed muons. The 32 pA of 


- 45 GeV beam is slow extracted into an existing experimental area in 


which a large number of high-intensity, high-purity kaon and other 
secondary beams will be produced. A proposed layout of the exper- 
imental areas along with the characteristics of the secondary beams 
is also presented. The report concludes with a cost estimate to con- 
struct such a facility at Los Alamos. 


41357 (LBL—21433) Heavy Ion Fusion Accelerator Re- 
search (HIFAR) half-year report, October 1, 1985-March 31, 
1986. (Lawrence Berkeley Lab., CA (USA)). May 1986. 
Contract AC03-76SF00098. 25p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86013214. 

The HIFAR program addresses the generation of high- 
power, high-brightness beams of heavy ions, the understanding of 
the scaling laws in this novel physics regime, and the validation of 
new accelerator strategies, to cut costs. Key elements to be ad- 
dressed include: (1) beam quality limits set by transverse and longi- 
tudinal beam physics; (2) development of induction accelerating 
modules, and multiple beam hardware, at affordable costs; (3) accel- 
eration of multiple beams with current amplification - both new fea- 
tures in a linac - without significant dilution of the optical quality 
of the beams; (4) fianl bunching, transport, and accurate focussing 
on a small target. 


41358 (SAND—86-0030C) Ionization front accelerator. 
Olson, C.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 4p. (CONF- 
860629—20). NTIS, PC A02/MF AO01; 1; GPO Dep. File 
Number DE86012849. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

The ionization front accelerator (IFA) is the first controlled 
collective accelerator powered by an intense relativistic electron 
beam to demonstrate particle acceleration with a high acceleration 
gradient. Here the IFA concept is reviewed, results of second gen- 
eration accelerator experiments are summarized, and an analysis for 
future IFA development is presented. 


41359 (SAND—86-1593C) RADLAC 
D.E. (Sandia National Labs., Albuq 
1986. Contract AC04-76DP00789. on ( 
NTIS, PC A02/MF AOI; 
DE86012946. 


summary. Hasti, 
ue, NM ot 
INF-8606153—4). 
GPO Dep. File Number 
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From DARPA conference; Albuquerque, NM, USA (23 Jun 
1986). 

- RADLAC program activities are reviewed. The work is 
broadly categorized under lead pulse stability (LPS), channel track- 
ing, and Recirculating Linear Accelerator (RLA) activities. In LPS 
activities, stable, open-air propoagation of the RADLAC-II beam 
was demonstrated over ranges longer than a Nordsieck length. 
These shots were coordinated with the activities of other experi- 
menters measuring beam induced emissions, and demonstrated that 
RADLAC II could be fired on a predetermined schedule to allow 
numerous, coordinated, and geographically widespread measure- 
ments to be made. Since those experiments, improvements in the 
RADLAC II accelerator, ion focus regime (IFR) beam condition- 
ing cells, and matching of the accelerator beam to those cells have 
produced a beam which should allow greater than 20 betatron 
wavelengths in a Nordsieck length and saturation of hose growth 
to be observed. Channel tracking activities have included continued 
-hardware development on the RADLAC-II Module (RIIM) for 
pulse-to-pulse channel tracking, the design of a laser for conductivi- 
ty channel tracking, and demonstration of a crude beam director 
for a high current beam. Codes which allow channel tracking simu- 
lations to be done have also been developed. Pulsed power and 
beam transport experiments on the Recirculating Linac have led to 
hardware and techniques which will allow demonstration of beam 
recirculation of a high current beam this year and a recirculating 
linear accelerator next year. These transport schemes and pulsed 
power developments can be extended to higher energies and a con- 
ceptual RLA for Navy charged particle beam weapon (CPBW) ap- 
plications has been developed. 


41360 Push-pull betatron pair. Kerst, D.W. (to Dept. of 
Energy, Washington, DC). US Patent 4,577,156. 18 Mar 
1986. Filed date 22 Feb 1984. vp. 

A betatron accelerator is described which consists of: an an- 
nular betatron tube having a vacuum chamber therein in which 
charged particles are to be accelerated, a magnetic circuit including 


an axial magnetic core along the axis of the tube, accelerating flux 
producing means for producing a changing accelerating flux in the 
core and linking with the tube for producing acceleration of 
charged particles in the tube, alternating current guide field pro- 


ducing means for producing an al current guide field 
through the tube for guiding the charged particles along generally 
circular orbits in the tube, an alternating current source for energiz- 
ing the guide field producing means, first and second oppositely po- 
larized direct current sources, switching means including an AC 
switching device for connecting the alternating current source to 
the accelerating flux producing means, a first DC switching device 
for connecting the first direct current source to the accelerating 
flux producing means, a second DC switching device for connect- 
ing the second oppositely polarized direct current source to the ac- 
celerating flux producing means, and control means for closing the 
AC switching device during approximately the first 90° of the 
guide field cycle. 


RFQ development at Los Alamos. 


. (Los Alamos National Lab., NM, USA). pp 374- 
78 of Proceedings of 1984 INS international symposium on 
heavy ion accelerators and their applications to inertial 
fusion. Hirao, Yasuo; Katayama, Takeshi; Tokuda, Noboru 
oi), Teseat Japan; INS, Tokyo Univ. (1984). (CONF- 
From International symposium on heavy ion accelerators 
and their applications to inertial fusion; Tokyo, Japan (23 Jan 1984). 
at LBL. Staples, J. (Lawrence 
Berkeley Lab., CA, USA). pp 379-389 of Proceedings of 
1984 INS international symposium on heavy ion accelera- 
tors and their lications to inertial fusion. Hirao, Yasuo; 
Katayama, Takeshi: Tokuda, Noboru (eds.). Tanashi, Japan; 
INS, — Univ. (1984). (CONF-840142—). 
International symposium on heavy ion accelerators 
and outed to inertial fusion; T: J 23 Jan 1984 
LBL, interest 12 REO ancchonitone oleae yo, Japan, (23 Jan 
have developed, constructed and operated a gag te ion onthe 
that is the central part of an upgrade project in which our old 
proton injector linac is converted to a light ion injector system. We 


41362 RFQ dev 
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are now designing a second heavy ion RFQ linac which will be 
used at CERN for the injection of light ions into the PS complex. 
Other RFQ accelerators are under study for possible additional 
projects. LBL has pioneered new techniques, such as the vane 
mounting and adjusting mechanism, and the electrical shorting 
rings which stabilize the cavity field distribution. In conjunction 
with INS, Tokyo, a new design procedure has been derived, opti- 
mized for low current, heavy ion RFQ's which results in a short, 
efficient structure. LBL has had considerable operational experi- 
ence with an Alvarez structure operated at high gradients for sev- 
eral years. As the operational characteristics of an RFQ improve 
dramatically with surface field, our experience with this operation 
and its implications for future RFQ linacs is discussed. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


41363 (AD-A—166624/7/XAB) Rebatron as a_high- 
energy . Memorandum report. Dialetis, D.; Marsh, 
S.J.; Kapetanakos, C.A. (Naval Research Lab., Washin 

DC (USA)). 4 Apr 1986. 85p. (NRL-MR—-5655). NTIS, PC 
A05/MF AOl. 

A detailed numerical and analytical study of the beam dy- 
namics in a rebatron acceleration has shown that energies ap- 
proaching 1 GeV can be achieved within 5-10 microseconds. Since 
the acceleration in the rebatron occurs within a short time, the 
device many not be sensitive to the various instabilities and the loss 
to synchrotron radiation should be small. The rapid acceleration is 
produced by convoluted parallel transmission lines, which provide 
a high gradient electric field. At the initial stage of the acceleration, 
the beam is confined inside the torus by a strong-focusing torsatron 
magnetic field, which makes the beam insensitive to the mismatch 
and to the external field index of a vertical magnetic field. This 
local field is generated by two coaxial cylindrical plates located 
symmetrically around the minor axis of the torus, and carrying cur- 
rents in opposite directions. The energy of the beam increases in 
synchronism with the vertical magnetic field so that the beam re- 
mains matched (i.e., the beam radius remains constant) during the 
entire acceleration. As a result of the periodic nature of the accel- 
eration, it was found that resonances can be excited, which cause 
the orbits to expand. The only disruptive resonance occurs at 
gamma = approx. 1830, i.c., when the vertical magnetic field 
reaches twice the value of the toroidal magnetic field. 


(BNL—38176) Effects of dipole eed inhomo- 

geneities on the beam ellipsoid. Tsou Colman, J.; 

Levine, M.; McKenzie-Wilson, R.; =. T;; Grand, P. 

(Brookhaven National Lab., Upton, ‘NY (USA)). 1986. Con- 

tract AC02-76CH00016. 21p. (CONF-860520—5). NTIS, PC 
A02/MF A01; GPO Dep. ile Number DE86012707. 

From Conference on charged particle optics; Los Alamos, 


NM, USA (19 May 1986). 

The RAYTRACE computer code has been modified to 
accept magnetic fields measured in the median plane of a dipole 
magnet. This modification allows one to study the effects of a non- 
ideal dipole magnet on the beam ellipsoid (as defined by the 
TRANSPORT code manual). The effects on the beam ellipsoid are 
due to: field inhomogeneities in the interior region of the dipole, 
and discrepancies from design conditions of the magnetic field 
values in the fringe field region. The results of the RAYTRACE 
code calculations based on experimentally measured fields will be 
compared with the results derived using both an ideal (no inhomo- 
geneities) dipole with SCOFF boundaries and an ideal dipole with 
perfect (according to design) fringe fields. 


41365 (CEA-CONF—7961) Device for electron gun emit- 
tance measurement. Aune, B.; Corveller, P.; Jablonka, M.; 
Joly, J.M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
if-sur-Yvette (France)). May 1985. 4p. (CONF-850504— 
311; DPh-N-S—2270). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86751940. 
From Particle accelerator conference; Vancouver, Canada 


(13 May 1985). 
In order to improve the final emittance of the beam deliv- 
ered by the ALS electron linac a new gun is going to be installed. 





43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, And lon Optics 


To measure its emittance and evaluate the contribution of different 
factors to emittance growth we have developed an emittance meas- 
urement device. We describe the experimental and mathematical 
procedure we have followed, and give some results of measure- 
ments. 


41366 (GSI—86-5) Studies on the particle dynamics in 
Neumann, W. (Ge- 


high-frequency quadrupole accelerators. 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Frankfurt Univ. (Germany, F. R.). Fach- 
bereich 13 Physik). Feb 1986. on oe (In German). NTIS (US 
Sales Only), PC A09/MF AO1. File Number yE67S202 
In the present thesis the particle dynamics in rf quadrupole 
accelerators (RFQ) was studied. First the analytic theory of the 
particle motion is presented which results directly from the equa- 
tions of motion. From this follow especially equations for the maxi- 
mally transportable current strength in a RFQ accelerator. Because 
this theory however is at higher phase shift no longer correct and 
can in this case only serve as approximational method and because 
also the anharmonic longitudinal motion was linearized it was nec- 
essary to study the particle dynamics by means of numerical solu- 
tion of the equations of motion, by the PARMTEQ program the 
equations of motion were directly integrated whereby the space- 
charge effect can be included. Ie comparison of the simulation 
calcualtion with the analytic theory and the test of both in the ex- 
periment was at first performed for the proton model of a heavy 
ion RFQ. An essential object of the study was hereby the influence 
of the higher harmonics of the field distribution on the particle dy- 
namics which were at the proton model especially high because of 
a low transverse phase shift. (orig./HSI). 


41367 (ITEF—107(1984)) Electron beam focusing in in- 
duction linacs. Plotnikov, V.K.; Termen, E.L. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperi 


perimental'noj Fiziki). 
1984. 27p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86702308. 

Conditions for production of an electron beam matched in 
the direction of transverse motion when passing through an induc- 
tion linac focusing channel formed by solenoids with longitudinal 

ic field are investigated in general. It is shown on the basis 
of the analysis of the task computer numerical solution results that 
for electron beams matching with the focusing channel is possible 
practically at any electron density distribution monotonously de- 
creasing to the beam edge if the beam is emitted by a nonmagne- 
tized cathode. Capacity of the focusing channel is sufficient for fo- 
cusing the high-intense with longitudinal magnetic feild nontubular 
electron beams with any real phase volume value at the magnetic 
field intensity not exceeding some hundreds of gauss. Radius of the 
high intense electron beam during acceleration decreases insignifi- 
cantly. The marked decrease of the beam radius can be attained by 
the adiabatic increase of the focusing field intensity along the accel- 
erator. 


(ITEF—171(1984)) Monitors for measuring the 
beam emittance at the I-2 linear accelerator inlet and outlet. 
Kujbida, R.P.; Stolbunov, V.S. (Gosudarstvennyj Komitet 

Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 

eoreticheskoj i Ehhkaperimental'n0) Fiziki). 1984. 28p. (in 

Russian). NTIS (US Sales Only), A03/MF ‘Aol. File 
Number DE86702309. 

A technique for developing instruments for measuring phase 
density distribution with the application of high-frequency beam 
scanning is described. Requirements to a structure and parameters 
of a measuring device, supply generator of a double corrector, 
supply generator of scanning plates and units of signal processing 
from utilizing equipment were formulated. An example of the real- 
ization of measuring instruments at the I-2 linear accelerator is 
given. 


41369 (Juel-Spez—318) Measuring the dynamic proper- 
ties of a three axis coordinate measuring table. Schetzke, R.; 


Hardt, A. (Kernforschi Juelich G.m.b.H. (Germa- 
ny, os Projekt S ae es. Jun 1985. 

(In German). S (US Sales Only), PC A06/MF 
AO . File Number DE86752210. 
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Focussing and beam guidance quadrupoles are required for 
the accelerator. In order to measure the parameters of the magnetic 
fields and the position of the optical axis relative to the mechanical 
adjustment marks very precisely, a three axis coordinate table is 
used. The behaviour of the table with reference to excitation of 
spindle vibration and bearing vibration is to be examined at reso- 
nant frequencies. The starting behaviour of the sledge, whose accel- 
eration and retardation causes the table to vibrate, must be meas- 
ured and the driving procedure must be optimized regarding speed 
and accuracy of positioning. (DG). 


41370 (Juel-Spez—319) Measurement of static properties 
f a three-dimensional coordinate 


of a 01 table. Schiffer, 
W.; Hardt, A. (Kernforsch ge Juelich G.m.b.H. 
(Germany, F.R.). Projekt Spallationsneutronenquelle). Jun 
1985. 69p. (In German). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86752333. 

As the accuracy of determination of position of magnetic 
measurement samples greatly affects the tolerances of ion optics 
and of adjustment, the true position of the sample must not deviate 
more than 0.05 mm from the required one. In order to be able to 
detect the static behaviour of the coordinate table, the factors of 
linear displacement, straightness and angular movement (angle of 
transverse and tilting) along the individual axes on their travel are 
measured by a laser interferometer. The data obtained are proc- 
essed in a computer program for field measurements. (DG). 


41371 (LA-UR—86-1952) Two-dimensional dynamics of 
the plasma wakefield accelerator. Keinigs, R.; Jones, M.E.; 
Su, J.J. (Los Alamos National Lab., NM (USA); California 
Univ., Los Angeles (USA)). 1986. Contract W-7405-ENG- 
36. 12p. (CONF-860665—6). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012382. 

From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 

The plasma wakefield accelerator (PWFA) is an accelerator 
concept based on utilizing a large amplitude plasma wave to accel- 
erate relativistic electrons to ultra-high energy. The plasma wave 
represents the wave produced by a relativistic beam as it passes 
through a cold plasma. As the beam enters the plasma its space 
charge polarizes the background. When the beam tail passes the 
plasma is left with a large oscillating induced charge. The wake- 
fields are derived assuming that the charge and current profiles of 
the driving bunch remain fixed. An estimate is made of the condi- 
tion necessary for maintaining the profile of the driving bunch. The 
current required to result in an accelerating field approaching the 
wavebreaking limit is estimated. The beam dynamics for a small 
beam are simulated based on these estimates. The results of the 
studies reported indicate that the self-consistent transverse motion 
of the driving bunch makes pulse tailoring impossible to maintain. 4 
refs., 5 figs. (LEW) 


— (SAND—86-0544) Modeling ion-focused transport 
of electron beams with simple beam-envelope simulations. 
Ekdahl, C.A. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1986. Contract AC04-76DP00789. 17p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86012739. 
To resolve the issue of beam losses to the ion focus transport 
(IFT) pipe walls after injection and capture, an envelope code, 
SCRAPE, was written. SCRAPE is based on the envelope equa- 
tion for the rms radius of an axisymmetric beam during self-similar 
expansion or contraction. The analytic expressions and physical 
models used in SCRAPE are presented, and some SCRAPE simu- 
lations are compared with experimental results. (LEW) 


41373 (SAND—86-1055) IFR channel-guiding of — 
beams. O’Brien, K.J. (Sandia National Labs., Albi meer 

NM (USA)). Jun 1986. Contract AC04-76DP007 9. 36p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86012749. 

A simple model is adopted to study the Ion Focussed 
Regime (IFR) laser channel-guiding of a spinning relativistic elec- 
tron beam. It is discovered that spinning beams precess about the 
IFR axis as they damp; whereas, nonspinning beams remain planar- 
ly polarized. 
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41374 (UCRL—93750) Beam profile measurements he 

the advanced test accelerator using optical ae Chon; 

a Kalibjian, R.; Cornish, J.P.; Kallman, J  Seneaiie. 
D. (Lawrence Livermore National Lab., CA (SA). 1986. 

Contract W-7405-ENG-48. 5p. (CONF-860665—10). NTIS, 

PC A02/MF A01; GPO Dep. File Number DE86012813. 

From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 

Beam current density profiles of ATA have been measured 
both spatially and temporally using a number of diagnostics. An ex- 
tremely important technique involves measuring optical emissions 
from either a target foil inserted into the beam path or gas atoms 
and molecules excited by beam electrons. This paper describes the 
detection of the optical emission. A 2-D gated television camera 
with a single or dual micro-channel-plate (MCP) detector for high 
gain provides excellent spatial and temporal resolution. Measure- 
ments are routinely made with resolutions of 1 mm and 5 ns respec- 
tively. The optical line of sight allows splitting part of the signal to 
a streak camera or photometer for even higher time resolution. 


41375 (UCRL—93751) Beam oe, of the advanced test 
» Y. P.; Caporaso, 
; Struve, K.W.; 
Guutiee Lieseanatn National Lab., CA 
(USA). 1986. Contract W-7405-ENG-48. Sp. (CONF- 
860665—11). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012812. 
From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 
Laser-ion guiding is currently deployed on the Advanced 
Test Accelerator (ATA). Beam profiles are measured as a function 
of time by detecting optical emissions from foils inserted into the 
beam path. The beam size is observed to grow with time into the 
pulse. Two other experimental measurements support this observa- 
tion: (1) vacuum expansion of the beam shows a loss of current in 
the latter part of the pulse; (2) beam transport through a pipe of 
reduced diameter results in a similar loss of current in the tail. 
These observations of increasing beam size are contrary to expecta- 
tions based on increasing focus strength due to beam-induced ioni- 
zation. Possible explanations will be presented. 


41376 (UCRL—93781) X-ray beam size measurements on 
the Advanced Test Accelerator. Struve, K.W.; Chambers, 
F.W.; Lauer, E.J.; Slaughter, D.R. (Lawrence Livermore 
National Lab., CA (USA)). 1986. Contract W-7405-ENG- 
48. 6p. (CONF-860665—9). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012814. 

From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 

The electron beam size has been determined on the Ad- 
vanced Test Accelerator (ATA) by intercepting the beam with a 
target and measuring the resulting x-ray intensity as a function of 
time as the target is moved through the beam. Several types of tar- 
gets have been used. One is a tantalum rod which extends com- 
pletely across the drift chamber. Another is a tungsten powder 
filled carbon crucible. Both of these probes are moved from shot to 
shot so that the x-ray signal intensity varies with probe position. A 
third is a larger tantalum disk which is inserted on beam axis to 
allow determining beam size on a one shot basis. The x-ray signals 
are detected with an MCP photomultiplier tube located at 90° to 
the beamline. It is sufficiently shielded to reject background x-rays 
and neutrons. The signals were digitized, recorded and later unfold- 
ed to produce plots of x-ray intensity versus probe position for sev- 
eral times during the pulse. The presumption that the x-ray intensi- 
ty is proportional to beam current density is checked computation- 
ally. Details of the probe construction and PMT shielding, as well 
as sample measurements are given. 


Novel accelerators employing 
numerical simulations. Fawley, 


wrence Berkeley Lab., 
AC03-76SF00098;W-7405-ENG-48. 
19). NTIS, PC A02/MF AOl; 1; G 
DE86012804. 


) Dep. File Number 
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From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

Numerical simulations codes are described which can be 
used to study the physical phenomena of high-current electron 
beams employed in some novel accelerator schemes. Examples are 
given of the study of transverse effects in the free electron laser 
part of a Two-Beam Accelerator, the study of ion guiding in a Rel- 
ativistic Klystron, and a study of the acceleration phase of a Collec- 
tive implosion Accelerator. 


41378 Rapid electron beam accelerator (REBA-tron). Ka- 
petanakos, — . ee DO: Dialetis, D. (to Dept. of 
the Navy “aa DC). US Patent Application 
6,836,652. 5 Mar 1986. 16p. NTIS, PC A02/MF A 
‘This teventian contpihaniiit pultili deadlines ith « Send: 
dal vacuum chamber, an injector for injecting a charged-paticle 
beam into the chamber and an exit port to extract the accelerated 
particle beam. A toroidal magnetic field to confine the beam in the 
chamber is generated by a set of coils with their axis along the 
minor axis of the chamber and by two twisted wires that carry cur- 
rent in the same direction wrapped around the chamber. The two 
twisted wires also generate a torsatron magnetic field that controls 
the minor radius of the beam. A time-varying magnetic field is gen- 
erated by two concentric cylindrical plates surrounding the cham- 
ber. A convoluted transmission line generates a localized electric 
field in the chamber to accelerate the beam. 


41379 Adjustment of 120 cm cyclotron. Guan-quing, S. 
(Sichuan Univ., China). pp 472-474 of Tenth international 
conference on ‘cyclotrons and their applications. Marti, F. 
(ed.). New York, NY; Institute of Electrical and Electronics 
Engineers, Inc. (1984). (CONF-8404143—). 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

The paper briefly outlines some main data and features on 
shimming the magnetic field and adjusting the beam of a 120 cm 
cyclotron (fixed energy). At present, the machine accelerates H2* 
and D up to 13.5 MeV, and a-particles up to 27 MeV. The internal 
beam is about 30 A and the external beam is 5-6 pA when the FM 
is 10 Hz/s and the width is 1 ms. An energy resolution of about 
0.1% and an external beam of 0.01 »A have been obtained when 
the beam passes through a 93° analyzing magnet and phi4 mm aper- 
ture. 


41380 Beam tuning and stabilization using beam phase 
measurement at GANIL. Chabert, A.; a aS Sauret, J. 
(Grand Accelerateur National d’lons Lourds, Caen Cedex, 
France). pp 559-562 of Tenth international conference on 
cyclotrons and their applications. Marti, F. (ed.). New 
York, NY; Institute of Electrical and Electronics Engineers, 
Inc. (1984). (CONF-8404143—). 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Owing to the great sensitivity of the beam phase to the vari- 
ous parameters, on line beam phase measurements proved to be a 
very efficient way of tuning and stabilizing the beam of the multi- 
accelerator complex. The authors recall the system which allows to 
obtain the different kinds of accurate measurements they need and 
describe the main applications: tuning process (buncher and SSC’s 
RF phase determination, setting of the required radial beam phase 
law in the SSC’s); and stabilization of the beam by loops, the basic 
principle of which being to keep constant the beam central phase 
all along the machine by adjusting RF voltages or magnetic fields. 
Feedback loops are described and comparative results with and 
without feedback are given. 
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41381 (BNL—38216) Progress in the development of H™ 
ion sources. Prelec, K. (Brookhaven National Lab., “aon 
NY (USA)). 1986. Contract AC02-76CH00016. 7p. (CONF 
860629—17). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86012702. 

From Linear accelerator conference; Stanford, CA, USA (2 


Jun 1986). 

Timesiah chien It ten,c0n-bo-chmigeheciie tii cite 
single (neutralization) or double (ionization) electron stripping, in a 
very wide energy range. Development of H™ ion sources has been 
stimulated by several areas of application: production of high 
power beams of hydrogen atoms with energies of several hundred 
keV for plasma heating and current drive in fusion devices, produc- 
tion of high brightness beams of hydrogen atoms in the energy 
range around 100 MeV, and for use in some accelerators where H™ 
ions facilitate and improve the injection or ejection processes. This 
paper will put most emphasis on the accelerator application. Two 
types of sources will be considered, those where H™ ions are pro- 
duced in processes on a low work function surface and those where 
they are produced in collisions occurring in the plasma. After a 
short outline of theoretical work and experimental studies of rele- 
vant processes and phenomena, a review of existing sources designs 
will be given, describing their performance. 


41382 (BNL—38232) Optical characteristics of super-ra- 
diant harmonic radiation from a FEL and klystron. 
3D model. Gover, A.; Luccio, A.; Friedman, A.; Fauchet, 
A.M. (Brookhaven National Lab., Upton, NY (USA)). 1986. 
Contract AC02-76CH00016. 1lp. (CONF-860316—10). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86012713. 

From Topical meeting on short wavelength coherent radi- 
ation; Monterey, CA, USA (24 Mar 1986). 

In feo dade da of ieee light, bunching of the 
electrons allows the super-radiant production of coherent harmonic 
radiation, up to substantially high harmonic numbers. This paper 
presents a fully three dimensional model formulation for evaluating 
coherent harmonic radiation from a free-electron laser or optical 
klystron. The radiated electromagnetic field is expanded in terms of 
a set of orthonogonal free-space modes. Expansion coefficients can 
be evaluated once a generalized form of the FEL pendulum equa- 
tion has been solved numerically. Preliminary numerical computa- 
tion of the electron bunching are given. The super-radiant radiation 
is characterized in terms of spectral brightness parameters and the 
enhancement in this factor for super-radiant emission as compared 
to conventional harmonic wiggler radiation is estimated. 


41383 (BNL—38233) Polarized H™ source development 
at BNL. Alessi, J.G.; Hershcovitch, A.; Kponou, A.; Niini- 
koski, T.; Sluyters, T;; . (Brookhaven National Lab., U “ony 
NY (USA)). 1986. Contract AC02-76CHO00016. 4p. ( 
860629—16). NTIS, PC A02/MF AOI; 1; GPO" Dep. File 
Number DE86012704. 

From Linear accelerator conference; Stanford, CA, USA (2 


Jun 1986). 

The AGS polarized H~ source (PONI-1) now produces cur- 
rents of 25-40 »A, and has operated reliably during polarized phys- 
ics runs. A new polarized source, having as its goal mA’s of H- 
vector, is now under development. An atomic hydrogen beam has 
been cooled to about 20 K with a forward flux of ~10'* atoms/s/ 
sr. A sui ucting solenoid having a calculated acceptance 
angle of 0.1 sr for the cold H® beam, is now being built. An ionizer 
for the resulting polarized H® beam based on resonant charge ex- 
change of H® with D™, is being tested. 500 pA of H™ have been 
produced by ionizing an unpolarized H®° beam using this ionizer. 


ee a nn 1982 Joly a 

; Fisher, A. (California Univ., Irvine 

(USA). Dept. of Physics). [1985]. Contract’ ATO03- 

81ER10952. 32p. NTIS, PC A03/MF AOl; 1; GPO Dep. 
File Number DE86013054. 
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Electron injection into a torus has been studied experimen- 
tally in the modified Betatron configuration. The studies were car- 
ried out using a 20 keV field emission carbon fiber injector. An air 
core Betatron with a major diameter of 18 cm has been used in 
these studies. Injection has been studied for different combinations 
of toroidal and vertical fields. Electron drifts originating from the 
magnetic field configuration and from the self electrostatic field 
have been identified and measured. 


41385 (FNAL-TM—1397) Magnet current regulation in 
the SSC, Calvo, O.; Tool, G.; Wolff, D. (Fermi National 
Accelerator Lab., Batavia, IL Usa). Apr 1986. Contract 
AC02-76CH03000. 12p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number D 86012595. 

This paper investigates the transient response, the stability 
and the regulation characteristics of a system designed to power the 
SSC magnets. Considering the magnet system as a transmission line, 
the performance of the regulation system was investigated under 
perturbations on the voltage power supply and changes in the cur- 
rent reference. The influence of the damping resistors on the tran- 
sient reponse was included. Differential current transductors were 
included to minimize the tracking errors between the electrically 
isolated sectors. A comparison was made for the two cases, with 
and without the differential loops. System performance was investi- 
gated during ramping of the magnets and during steady state full 
field operation. 


41386 (FNAL-TM—1398) Design and operation of the 

protection system for the Fermilab Tevatron. Martin, 
P.S. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
May 1986. Contract AC02-76CH03000. 25p. (CONF- 
840873—6). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE86012600. 

From US summer school on high energy particle accelera- 
tors; Batavia, IL, USA (13 Aug 1984). 

A method is required to protect the magnets of a supercon- 
ducting accelerator from possible overheating or overvoltage con- 
ditions in the event that some magnets quench, that is, are elevated 
in temperature such that they are no longer superconducting. A 
brief discussion of the basic properties of superconductors and the 
phenomenon of quench propagation is given, followed by the con- 
figuration of a quench protection system for the Fermilab Teva- 
tron. (LEW) 


41387 (FNAL-TM—1404) SSC dipole log manget model 
cryostat and initial experience. Niemann, 
R.C.; Carson, J.A.; Engler, N.H.; Gonczy, J.D.; Nicol, T.H. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Jun 
1986. Contract AC02-76CH03000. 6p. NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE86012593. 

The SSC dipole magnet development program includes the 
design and construction of full length magnet models for heat leak 
and magnetic measurements and for the evaluation of the perform- 
ance of strings of magnets. The design of the model magnet cryos- 
tat is presented and the production experiences for the initial long 
magnet model, a heat leak measurement device, are related. 


-TECDOC—351, pp 37-58) Two examples 
research and medical 


opean Organization for Nuclear Re- 
search, Geneva, Switzerland). 1985. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE86702312. (CONF- 
8406326—). 

From Consultants’ meeting on alternatives to research reac- 
tors as a research tool; Uppsala, Sweden (18 Jun 1984). 

After a brief examination of the chronological evolution of 
cyclotrons, two current designs of such machines used as research 
tools will be reviewed. The first, deals with the design of a cyclo- 
tron for basic research in nuclear physics for the 1990's. Required 
performances, choices of the cyclotron parameters and proposed 
technical solutions will be presented on the basis of the Orsay Su- 
perconducting Cyclotron project. The second, concerns the applied 
research, more precisely the medical applications with the example 
of MEDICYC which is a medical cyclotron programme undertak- 
en by the Nice Cancer Centre. Its major goal is radiotherapy based 
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on neutrons and protons but this machine should also satisfy the 
medical requirements for the Nuclear Medicine Department of the 
Hospital. Economic considerations of both cyclotrons will be brief- 
ly discussed. 


41389 (LA-UR—86-1615) Derivation of the first order 
transformation matrix for a simple Wien filter and compari- 
son to results of numerical integration. Hurd, J.V. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 14p. (CONF-860520—3). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE8601 1256. 

From Conference on charged particle optics; Los Alamos, 
NM, USA (19 May 1986). 

One of the elements of the 750-keV polarized H™ injection 
transport at LAMPF is a Wien (E x B) filter. The Wien filter is 
used to process the spin of the polarized H™ ions to the appropriate 
orientation needed by the experiments. The proton-spin orientation 
is changed several times during a production cycle. At each new 
setting of the Wien filter, the beam is focused differently and the 
beam transport must be returned for an optimum match into the 
linac. The transport is tuned interactively using the first-order 
optics code TRACE. The first-order transformation matrix for a 
simple Wien filter is developed for use in TRACE and the transfor- 
mation is compared to results of numerical integration to determine 
the validity of the first-order approximation. 


(LA-UR—86-1941) Theory and simulation of high- 
brightness as beam production from laser-irradiated 
photocathodes in the presence of dc and rf electric fields. 
Jones, M.E.; Peter, W. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. 14p. (CONF- 
860665—7). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86012384. 

From 6. international conference on high power particle 


beams; Kobe, Japan (9 Jun 1986). 
To take advantage of properties of laser-controlled photo- 


diodes to produce electron beams, a new set of diode design criteria 
are needed. An analytical and numerical study of the geometrical 
and temporal factors that affect the design of high-brightness elec- 
tron beams is presented. This study extends our previous work on 
this concept to include the effects of laser pulse shape, and emit- 
tance effects in the presence of rf fields. In general, the diode will 
not be space-charge limited. Therefore, the conventional Pierce 
electrode shapes are not appropriate. Furthermore, the finite tem- 
poral profile of the electron beams introduces a time-dependent 
space charge into the design problem. The approach taken here to 
minimize the emittance growth from the temporal profile of the 
space charge is to operate at low perveance. To obtain high cur- 
rents, large electric fields are required. We exploit the fact that the 
electron emission is controlled by the laser and is independent of 
the voltage on the diode. The diode can then be driven by an rf 
field. In principle, operating at higher frequency allows higher 

limits, so the perveance can be made very small. How- 
ever, operating at too high an rf frequency introduces other detri- 
mental effects. 


(LA-UR—86-2167) Beam chopper development at 

. Hutson, R.L.; Cooke, D.W.; Heffner, R.H.; Schil- 

laci, M.E.; Dodds, S.A.; Gist, G.A. (Los Alamos National 
Lab., NM (USA); Rice Univ., Houston, TX (USA)). 1986. 
Contract W-7405-ENG-36. 9p. (CONF-8606134—4). NTIS 


laxation and resonance; Uppsala, Sweden (1 Jun 1 

In order to reduce luce pileup limitations on pS data rates, a 
fast chopper for surface muon beams was built and tested at 
LAMPF. The system allowed one muon at a time to be stopped in 
a pSR sample in the following way: A surface beam from the 
LAMPF Stopped Muon Channel was focused through a crossed- 


ee ce ee ee i 
strated that, with improved electronics, we will be 
muon in a pSR sample as frequently as once every 


that data rates for the system can be a factor of five higher than is 
attainable with unchopped beams. The observed positron contami- 
nation of the beam was less than five percent, and the ratio of the 
muon rate with beam on to the rate with beam off was 1540. 


41392 (LAL-RT—85-10) First studies on pulsed photo- 
emission with a power laser. Bergeret, H.; Boussoukaya, M.; 
Chehab, R.; Leblond, B. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’'Accelerateur Lineaire). Jul 1985. 28p. 
(In French). NTIS (US Sales Only), PC A03/MF A011. File 
Number DE86752237. 

In lasertron studies, the photocathode emission investigation 
represents an essential part. For that, in order to determine the 
photo-emissivity of different materials we studied the lanthanum 
hexaboride as a first step. Obtained results: with a Nd. YAG laser 
with different wavelengthes from 1064 to 355 nm, concern emission 
densities from some mA/cm? to 7kA/cm? with quantum efficiencies 
from 2.10~7 to 10~*. Some of that results are in good agreement 
with those obtained by J. Lafferty in 1950. 


41393 (LBL—21394) Heavy-ion fusion system assessment 
project. Quarterly status report, October-December 1985. 
Lee, E.P.; Hovingh, J.; Faltens, A.; Keefe, D. (Lawrence 
Berkeley Lab., CA een Apr 1986. Contract AC03- 
76SF00098. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012827. 

A fundamental investigation of the feasibility and benefits as- 
sociated with the use of charge states higher than unity has been 


charge states. The question of double or multiple pulsing of the in- 
duction linac was also reexamined. (DWL) 


41394 (LBL—21562) High-gain free electron lasers as 
generators of short wavelength coherent radiation. Kim, K.J.; 
Pellegrini, C. (Lawrence Berkeley Lab., CA (USA); Brook- 
haven National Lab., Upton, NY (USA)). May 1986. Con- 
tract AC03-76SF00098. 10p. (CONF-8604220—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86012500. 

From Topical meeting on short wavelength coherent radi- 
ation: generation and application; Monterey, CA, USA (24 Apr 
1986). 

On: dibiiteeiinia st illiiatin Siatiliaees te Sibibiidte tus 
electron lasers, either from initial noise or from low-power input ra- 
diation, is analyzed in terms of three-dimensional Maxwell-Klimon- 
tovich equations. Exponential growth and saturation, transverse ra- 
diation profiles, transverse coherence and spectral features are dis- 
cussed. Two possible systems of high-gain free electron lasers, one 
based on a storage ring and by-pass, another based on a linac and 
damping rings, are considered for the generation of 400 A radi- 
ation. 


41395 One 8, pp ot Department 
of Physics Radiation Center, University of 

Walker, J. Jun 1986. NTIS (US Sales Only), PC aC AOE MF 
AOl. File Number DE86900347. (UKNDC—(85)P112; 
INDC(UK)—039/LN). 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Delayed neutron measurements made by this department are 
briefly described. Neutrons are generated in the Be(d,n) reaction 
and their spectra measured and analyzed. The allocation of neu- 
trons to energy groups is discussed. Improvements in data collec- 
tion and some continuing problems with *He spectrometers are out- 
lined. 


41396 ee arn VECTOR, FESS 


ee systems 
V.S. tx 


for electrophysical installations. Kechithin 
Issledovatel'skij Inst. Ehlektrofizicheskoj A 
ingrad (USSR)). 1983. . (In Russian). Niis (US S (US oan 
pate PC A02/MF AOl. ile Number DE86702310. 

Three calculating programs of the applied package for nu- 
merical simulation of electrophysical installations are described in 
short. Examples of using the programs for calculating the magnetic 
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field of an accelerator electromagnet, the magnetic field of an ar- 
moured solenoid, the magnetic field and plane deformed state of a 
superconducting dipole electromagnet are given. The package con- 
sidered consists of the SCALAR, VECTOR and FESS programs 
(FORTRAN-4, ES computer) having one initial data input and op- 
erating with the ES OS. The SCALAR program is designed for 
calculating two-dimensional plane - parallel magnetic fields of elec- 
tromagnets on the assumption of infinitely high magnetic suscepti- 
bility of the ferromagnetic material using the modified scalar poten- 
tial method. The VECTOR program is designed for calculating the 
magnetic fields of electromagnets with provision for ferromagnetic 
material saturation. The program algorithm is based on using the 
vector magnetic potential. The FESS program is a modified ver- 
sion of the program for calculating the plane deformed state by the 
finite element method and is designed for numerical analysis of the 
deformed state of electromagnetic systems under electrodynamic 
forces. The SCALAR and VECTOR programs can operate in the 
dialog regime which permits to reduce considerably the computer 
time for solving complex problems. 


) Magnet system studies for the 

Baynham, D.E.; Coombs, R.C.; Uden, 

leton Lab., Chilton (UK)). Nov 1985. 

36p. NTIS les Only), PC A03/MF AOl. File 
Number DES702311 


The ZEUS experiment will be mounted at the HERA accel- 
erator complex currently under construction at DESY, Hamburg. 
A large volume of magnetic field will be required for charge selec- 
tion of particles and track fitting. Two superconducting magnet 
systems which meet the parameters of the ZEUS experiment are 
described; a small solenoid with good radiation transparency and a 
large aperture Helmholtz coil configuration. Basic design concepts 
and parameters are presented. 


41398 Transport and acceleration of high current uranium 
ion beams. Brown, I.G.; Galvin, J.E.; Keller, R.; Spaedtke, 
P.; Mueller, R.W.; Bolle, J. (Lawrence Berkeley Lab., CA, 
USA; Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt, Germany, F.R.). Nuclear Instruments and Meth- 
ods in Physics Research; 245: No. 2/3, 217-222(1 May 1986). 

Measurements have been made of the transport of beams 
produced by the high current ion source, MEVVA, and of the in- 
jection of these beams into the GSI heavy ion RFQ linac. This con- 
figuration has provided initial tests of the MEVVA ion source in an 
injector environment, and of the RFQ with uranium as the acceler- 
ated species. Beam currents of 78 mA of titanium and 19 mA of 
uranium, at an extraction voltage of 40 kV, have been transported 
through a 4.7 m long beam transport channel, and up to 40 mA of 
uranium has been rted through a single-gap accelerating 
column at a voltage of about 150 kV. A current of up to 5 mA of 
U* has been measured at the exit detector of the RFQ. 


41399 Design considerations of the IUCF cooler dipole 
magnet vacuum can. Sloan, T.; Miller, T. (Indiana Univ. Cy- 
clotron Facility, Bloomington). pp 145-146 of Tenth interna- 
tional conference on cyclotrons and their applications. 
Marti, F. (ed.). New York, NY; Institute of Electrical and 
Electronics Engineers, Inc. (1984). (CONF-8404143—). 
From 10. international conference on cyclotrons and their 
ee Sela USA (30 Apr 1984). 
steel alloys were investigated for use in 
ciiieniaiatg Genta aan tee the S0CE Aue meme 
The wall deflection due to vacuum forces was measured. The out- 
gassing rate after the chosen surface treatment was determined. In- 
teresting results on the measured magnetic properties of welds were 
obtained. A scheme for vacuum bakeout was developed and heat 
loss thru that thermal insulation was measured. 


Purcell, J.R. 
211-214 of 


Superconducting magnet frontiers. 
(GA Technologies, Inc., San Diego, CA). pp 
‘enth international conference on soalenaneatn and their ap- 
plications. Marti, F. (ed.). New York, NY; Institute of Eles- 
trical and Electronics Engineers, 


Inc. (1984). (CONF- 
3404143), 


From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 
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Although the field of superconducting magnets has not 
grown as fast as many people expected in the early days, it has still 
grown significantly in the last twenty years. As the principles of 
magnet engineering become better understood, new applications 
will make themselves known. It looks like a field that has a bright 
future. Some existing magnets and possible future applications are 
discussed. 


41401 Status of the VICKSI tandem injector project. 
Busse. (Hahn-Meitner-Institut fuer Kernforschung, Berlin, 
West Germany). pp 230-232 of Tenth international confer- 
ence on cyclotrons and their applications. Marti, F. (ed.). 
New York, NY; Institute of Electrical and Electronics En- 
gineers, Inc. (1984). (CONF-8404143—). 

From 10. international conference on cyclotrons and their 
applications; East pa USA (30 Apr 1984). 

The VICKSI tor facility is being enlarged by the ad- 
Gites than 6 MEY tanhets-o0 ened inane. This will allow the 
acceleration of ions up to mass 30 u to energies of 32 MeV/A and 
furthermore will produce a variety of ions which are not available 
from the present Penning ion source installed in the terminal of the 
existing injector. At present installation and testing of all subsys- 
tems are in progress and the authors anticipate completion of the 
project before the end of this year. Routine operation with the 
tandem injector can start in early 1985. 


41402 New general purpose interfacing for accelerator 
control system. Shimizu, K.; Wada, T.; Fujita, J.; Yo- 
koyama, I. (Institute of Physical and Chemical Research 
(RIKEN), Wako, Japan). pp 392-395 of Tenth international 
conference on cyclotrons and their applications. Marti, F. 
(ed.). New York, NY; Institute of Electrical and Electronics 
Engineers, Inc. (1984). (CONF-8404143—). 

From 10. international conference on cyclotrons and their 
applications; East MI, USA (30 Apr 1984). 

Two types of intelligent interfacing modules for controlling 
any apparatus are designed. They can be used as an interfacing 
system which connects a CAMAC crate or a host computer with 
various controlled apparatus. They can be utilized as an intelligent 
terminal which allows high speed control and measurement. Con- 
figurations and features of the modules are explained. Performance 
of prototype modules constructed along with the design are shown. 
A simulation is performed by using these prototype modules. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 41394, 41397, 42042, 42049, 42051 


41403 (DESY—85-109) Depolarization of the electron 
spin in storage rings by nonlinear spin-orbit coupling. 
Kewisch, J. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.); Hamburg Univ. (Germany, 
F.R.). Fachbereich at ae Oct 1985. 75p. (In German). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86752353. 

Electrons and positrons which circulate in the storage ring 
are polarized at the emission of synchrotron radiation by the so 
called Sokolov-Ternov effect. This polarization is on the one hand 
of large interest for the study of the weak interaction, on the other 
hand it can be used for the accurate measurement of the beam 
energy and by this of the mass of elementary particles. The trans- 
verse and longitudinal particle vibrations simultaneously excited by 
the synchrotron radiation however can effect that this polarization 
is destroyed. This effect is called spin-orbit coupling. For the calcu- 
lation of the spin-orbit coupling the computer program SITROS 
was written. This program is a tracking program: The motion of 
some sample particles and their spin vectors are calculated for some 
thousand circulations. From this the mean depolarization and by ex- 
trapolation the degree of polarization of the equilibrium state is de- 
termined. Contrarily to the known program SLIM which is based 
on perturbational calculations in SITROS the nonlinear forces in 
the storage ring can be regarded. By this the calculation of depolar- 
izing higher order resonances is made possible. In this thesis the 
equations of motion for the orbital and spin motion of the electrons 
are derived which form the base for the program SITROS. The 
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functions of the program and the approximations necessary for the 
saving of calculational time are explained. The comparison of the 
SITROS results with the measurement results obtained at the 
PETRA storage ring shows that the SITROS program is a useful 
means for the planning and calculation of storage rings with polar- 
ized electron beams. (orig.). 


41404 (DESY—86-024) Particle tracking. Mais, H.; 
Ripken, G.; Wrulich, A.; Schmidt, F. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)). 
Feb 1986. . NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86752386. 

After a brief description of typical applications of particle 
tracking in storage rings and after a short discussion of some limita- 
tions anc problems related with tracking we summarize some con- 
cepts and methods developed in the qualitative theory of dynamical 
systems. We. show how these concepts can be applied to the proton 
ring HERA. (orig.). 


41405 (DOE/ER/40142—1, pp 55-76) Issues for the anti 
pp SSC workshop. Tigner, M. (Cornell Univ., Ithaca, NY). 
Feb 1984. NTIS, PC A17/MF AOl. File Number 
DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA oF Feb 1984). 

Several outstanding issues related to proton-antiproton inter- 
actions with the Superconducting Super Collider are outlined. 
These include physics considerations such as the sufficiency of 
proton-antiproton versus proton-proton capability and the necessary 
maximum energy for the machine. Accelerator design issues are 
also addressed. Among these are injector, magnet and cooling 
system designs. A timetable is given for the reference design study 
and the scope of this study is outlined. 


41406 (DOE/ER/40142—1, pp 96-99) Event pile-up in 
high-p/sub T/ collisions. Gunion, J.F. (Univ. of California, 
Davis). Feb 1984. NTIS, PC A17/MF AOl1. File Number 
DE85010203. (CONF-840275—). 
From W on anti pp options for the SSC; Chicago, 
IL, USA a5 Feb 1984). 
authors demonstrate that even pile-up is not a problem 
tn ncdatots Geena 27 ogee Pinaae at = 
10°*/cm*/sec, V s = 4 x 10‘ GeV SSC. A very modest minimum 
E/sub T/ threshold in a segmented calorimeter detector is suffi- 
cient to remove the multi-event background. 


(DOE/ER/40142—1, pp 157-164) Design require- 
ments for log(s) physics. Orear, J. (Cornell Univ., Ithaca, 
NY). Feb 1984. NTIS, PC A17/MF AOl1. File Number 
DE85010203. (CONF-840275—). 


From Workshop on anti pp options for the SSC; Chicago, 


IL, USA (13 Feb 1984). 

No matter how the V s = 40 TeV region may be of 
new physics, there is important old physics which can be done, 
viz., the rise of o/sub t/, rho-value, slope parameter, and diffrac- 
tive processes with energy. But this log(s) physics can only be done 
if provided for in the design from the beginning. Physics consider- 
ations and design parameter for a high Beta intersecting region are 
discussed. 


41408 (DOE/ER/40142—1, pp 
ing measurements at the SSC. Gutierrez, P.; Hodges, C.; 
te Parker, S. (Univ. of Rochester, NY). Feb 1984. 
NTIS, PC A17/MF AOl. File Number DE85010203. 
(CONF-840275—). 
From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 
See reece Coen Rane: 08 ier BES we 
be _Recessary to accelerator and detector re- 


165-175) Elastic scatter- 


and total cross sections at a 40 TeV hadron-hadron collider. 


41409 (DOE/ER/40142—1, 217-221) Experimental 
considerations, Darri P. (CERN, Geneva, Switzerland). 


Feb 1984. NTIS, PC A17/MF AOI. 
DE85010203. (CONF-840275—). 


File Number 
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From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

The need for a Super Collider is dictated by the desire to 
explore sectors of very large masses, therefore of very low cross 
sections, which are out of reach of present machines. This implies 
the use of 4 m detectors, capable of operation at high luminosity, 
and providing identification and momentum measurement of the 
large P/sub t/ leptons, photons and hadron jets in the event final 
state. The implications on detector design have been addressed by 
several earlier studies but were beyond the scope of this study; time 
did not permit to contribute new considerations on these topics. 
Here the authors merely list a few comments of relevance to the 
design of a detector and the performance which can be expected. 


41410 (DOE/ER/40142—1, 311-314) —— be- 
tatron cooling for SSC. Autin, B. (CERN, Geneva, Switzer- 
land). Feb 1984. NTIS, PC Al7/MF AO1. File Number 
DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA — Feb 1984). 

The present antiproton facilities which are under construc- 
tion are designed to cool 10® particles per second. For a new gen- 
eration of antiproton sources, an increase of the number of particles 
by an order of magnitude is foreseeable. The authors outline the 
consequences of such an extrapolation on transverse stochastic 
cooling. 


41411 (DOE/ER/40142—1, 315-318) Fast stochastic 
cooling of batches of 10° Moehl, D. (CERN, 
Geneva, Switzerland). Feb 1984. NTIS, PC A17, AOl. 
File Number DE85010203. (CONF-8402 75—). 
From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 
Scaling from LEAR where 10° antiprotons are cooled with 
time constants of the order of a minute, one concludes that 
times of a second look feasible using a high frequency (4 - 8 GHz) 
large power (~ 10 kW total) system with a large number of pick- 
up and kicker gaps as recently considered by several authors. 


41412 (DOE/ER/40142—1, pp —_—— anti Pp produc- 
tion and momentum reduction of anti p's. MacLach- 
lan, J. (Fermi National Accelerator Lab., Batavia, IL). Feb 
1984. NTIS, PC A17/MF AOI. File Number DE85010203. 
(CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

The anti p source for SSC discussed at the ANL/UC work- 
shop assumes the possibility of reducing momentum spread from 
+/- 3% to +/- .25% on a 10 GeV debunching orbit. Where pa- 


chosen by scaling from the Fermilab design and making some con- 
servative extrapolations from the results of accelerator experiments. 
The relevant parameters of the proton accelerator and the debunch- 
ing orbit parameters are given. 


(DOE/ER/40142—1, pp 321-326) Proton cooling 
for the SSC. Johnson, R.P. (Fermilab, Batavia, IL). Feb 
1984. NTIS, PC A17/MF AOl. File Number DE85010203. 
(CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA —— Feb 1984). 

The reduction of the emittances of the proton beams used in 
the SSC by means of stochastic is considered. Because of 
the small number of particles (10**14) and infrequent refills (ap- 
proximately every 10 h) of the SSC for both the pbar-p and proton- 
ee ee ee 
beam scattering limit, whatever that may be. A DC 
operating at relatively low energy (e.g. 10, an 
proposed which will be used to store and cool 
tun toueeh anes ONG: Wines too meee 
the intermediate booster stages of the SSC could be 
stochastic cooling ring if it were otherwise unused between SSC re- 
fills. In fact, in the case of a pbar-p collider, the proton cooling can 
be done in the same ring that accumulates the pbars provided 
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is enough momentum aperture to contain the two unbunched 
counter-rotating beams without interference. Cooling rates, neces- 
sary devices, and various limitations for such schemes are dis- 


(DOE/ER/40142—1, pp a — Teva- 

antiproton fluxes for application to SSC. Johnson, 

= i are vat, C. (CERN Lab., Geneva, Socuaeataaty Feb 

S, PC A1l7/MF AO1. File Number DE85010203. 
(CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

An anti p beam for the SSC anti pp collider should accumu- 
late at least 10° anti p/second to satisfy the minimum luminosity re- 
quirement of 10° cm~? s~*. Although the limit on an anti p source 
is most probably given by the rate of accumulation, here the au- 
thors extrapolate only the calculations for the antiproton produc- 
tion and collection rates performed for the Tevatron I project. Re- 
sults of these calculations have been recently compared with actual 
yield measurements versus acceptance at the CERN AA ring. 
Agreement to within 15% has been obtained. The authors assume 
that production of 10 GeV/c antiprotons from 150 GeV/c protons 
into a momentum acceptance, Ap/p, of 6% and a transverse accept- 
ance of 40 7 x 10~*m is required for the SSC 


41415 (DOE/ER/40142—1, pp 329-333) Intermediate 
energy electron cooling to improve the luminosity of an anti 

pp SSC. Cline, D.B. (Univ. of Wisconsin, Madison). Feb 
1984. NTIS, PC A17/MF AO1. File Number DE85010203. 
(CONF- 840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

A very intense several MeV electron beam is being devel- 
oped by the Fermilab-Wisconsin group in collaboration with the 
National Electrostatics Corporation. This beam can be used for 
electron cooling of (5-10) GeV/c entiproton and proton beams. 
Electron cooling might be used to assist in the accumulation of an- 
tiprotons and could be useful to cool a core or stack to the small 
emittance required for injection into the SSC. 


41416 (DOE/ER/40142—1, pp 337-343) High luminosi- 
ty anti p-p ring. Collins, T.L. (Fermi National Accelerator 
Lab., Batavia, IL). Feb 1984. NTIS, PC A17/MF A01. File 
Number DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

The basic problem in obtaining high luminosity in a single 
ring anti p-p collider is devising a method of having very many 
bunches in the ring without extraneous collisions which devour the 
anti p's. The author demonstrates a numerical example that a practi- 
cal lattice can be constructed which accommodates a separation 
scheme, that the close-encounter beam-beam effects in the arcs are 
not serious, and that the aperture required is not excessive. The ex- 
ample is not complete in that it does not include injection and abort 
straight sections, but these will not affect beam separation design. 


41417 (DOE/ER/40142—1, pp 366-385) Scenario for a 
collider at 


20 x 20 TeV? and 10** cm-? s~? 
luminosity. Ruggiero, A.G. (Fermi National Accelerator 
Lab., Batavia, IL). Feb 1984. NTIS, PC A17/MF AO1. File 
Number DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

The major parameters for the Collider are given and various 
collider components described. The maximum energy in colliding 
beam mode is taken to be 20 TeV (kinetic) per beam. The design 
also aims to an initial luminosity in proximity of 10** cm™? s~! per 
crossing. Because of the opposite sign of their charges, both beams 
can be accommodated in the same storage ring made of a single 
string of one-in-one magnets. Nevertheless it is required that the 
two beams are separated for most the length of their trajectories 
and that they collide only in specified points, that is in the center of 
the experimental areas. This is mandatory in order to avoid exceed- 
ingly too large beam-beam tune-shifts and, most of all, to avoid the 
waste of luminosity in places where it cannot be used. 
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41418 Update on VUV beamlines. Waldhauer, A. (Stan- 
ford Synchrotron Radiation Lab., Stanford Univ., Stanford, 
CA 94305). pp 50 of Proceedings of the 12th annual users 
group meeting of the Stanford Synchrotron Radiation Lab- 
oratory. Stanford, CA; Stanford Synchrotron Radiation 
Laboratory (1985). (CONF- 8510138—). 

From 12. annual Synchrotron :\adiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

On the building 131 mezzanine a new station, the 18 degree 
line, is planned for Beam Line III that will cover the photon 
energy range from 5 to 50 eV with high resolution and good flux. 
This station will use the Seya-Namioka monochromator that is cur- 
rently in use on the 8 degree line, along with new input optics in- 
cluding a Silicon Carbide mirror as the first optical element. The 
overall flux should be higher that on the current 8 degree line at all 
photon energies, especially above 25 eV. Procurement has started 
and installation of the major components will occur during the 
winter and spring of 1986 with beam available to users in the fall of 
1986. The Seya-Namioka monochromator will be replaced on Beam 
Line I by a toroidal grating monochromator (TGM). This TGM 
will cover the photon energy range from 9 to 170 eV and will use 
the existing Mo mirror, with new M; and refocussing mirrors. The 
support frame will be designed to compensate for the instability of 
the slab which plagues the current 8 degree line, so the resolution 
should be limited by the monochromator and not the location of 
the beam line. The TGM is scheduled to arrive during the summer 
of 1986. 


41419 Sulfur K edge X-ray absorption studies using the 
SSRL 54-pole wiggler in undulator mode. Hedman, B. (Stan- 
ford Synchrotron Radiation Lab., SLAC, Bin 69, P.O. Box 
4349, Stanford, CA 94305). pp 12 of Proceedings of the 
12th annual users group meeting of the Stanford Synchro- 
tron Radiation Laboratory. Stanford, CA; Stanford Syn- 
chrotron Radiation.Laboratory (1985). (CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

A series of experiments have been conducted to further 
characterize and utilize the 54-pole wiggler at SSRL in undulator 
mode. The performance was measured at magnetic fields between 
1.45 and 5.0 kG, and operational procedures determined to steer the 
undulator beam and to allow safe removal of the graphite heat-ab- 
sorbing filters. The filters are required for operation in the wiggler 
mode where thermal effects are much more severe. At 1.45 kG 
both graphite filters could be removed even at high currents, pro- 
viding high flux and brightness in the 2.3-3 keV region of the elec- 
tromagnetic spectrum. Spectral distribution and intensity as a func- 
tion of magnetic field, and the method for harmonic rejection is dis- 
cussed. 


41420 Status of SSRL Beam Line V. Bachrach, R.Z.; 
Bringans, R.D.; Swartz, L.E.; Pate, B.B.; Carr, R.G.; 
Hower, N.; Youngman, B. (Xerox Palo Alto Research 
Center, 3333 Coyote Hill Road, Palo Alto, CA 94304). pp 
46 of Proceedings of the 12th annual users group meeting of 
the Stanford Synchrotron Radiation Laboratory. Stanford, 
CA; Stanford Synchrotron Radiation Laboratory (1985). 
(CONF-8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

The implementation status of SSRL Beam Line V, also 
known as Beam Line Wunder, is described in this report. The spe- 
cific aspects include: the multi-undulator source, the beam transport 
system, the LOCUST monochromator and refocusing system, the 
computer control system, and the configuration of the experimental 
area. Some general aspects of insertion device soft X-ray synchro- 
tron radiation beam lines are also discussed with examples drawn 
from the project. The major research use envisioned for Beam Line 
V is for spectroscopic experiments which require the highest possi- 
ble intensity for a tunable constant deviation source with the high- 
est resolution. 





5661 / ERA-11/18 


44 INSTRUMENTATION 
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ALSO TO pea 39958, 40026, 41137, 41256, 41395, 41406, 
41408, 4 41963, 42048, 4224. 


41421 (AD-A—166245/1/XAB) Analytical/experimental 
investigation of corpuscular radiation detectors. Quarterly 
report No. 1. June-August 1985. Grossi, M.D. (Raytheon 
Co., Portsmouth, RI (USA). Submarine Signal Div.). 15 Sep 
1985. 59p. NTIS, PC A04/MF AO1. 

Four methods potentially usable in the detection of low- 
energy neutrinos were investigated during this project activity. The 
magnetic interaction approach and the metal-grain calorimeter are 
the approaches on which the effort mostly concentrated. However, 
two new methods were also analyzed, one based on the interaction 
between neutrinos and superconducting electrons, and another 
based on a bolometric scheme that uses a silicon target. Concerning 
the approach based on the neutrino/superelectron interaction, it 
was decided to discontinue the study of this method because it does 
not hold sufficient promise to reach maturity within the strict con- 
straints. As far as the silicon bolometer is concerned, activity is lim- 
ited to an analytical effort, primarily because of lack of adequate 
funds. The magnetic-interaction approach has still some theoretical 
points to be worked out. However, its mechanization is particularly 
simple, uses mostly off-the-shelf equipment, and it could be ready 
for a laboratory experiment at an earlier time than all the other sen- 
sors that we have under investigation. The foundation of this ap- 
proach is the weak interaction between a current of low-energy 
neutrinos and a single unpaired electron in the target. Such an 
interaction implies an elastic scattering of neutrinos from electrons, 
an effect that has been observed using reactor neutrinos. The metal 

in calorimeter, also known as Superheated Superconducting 
Colloid (SSC), is based on neutrino/nucleus scattering, that causes 
energy deposition by the neutrino beam on the metal grains. 


41422 (CEA-CONF—8045) Bolometers as spectrometers 
for X-ray astronomy. Deschamps, J.Y.; Rocchia, R.; Tarrius, 
R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Fondamentale 

). Jun 1985. 4p. (CONF-8506276—2). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86751924. 

From Workshop on X-ray spectroscopy; Lyngby, Denmark 
(24 Jun 1985). 

We have investigated the possiblity to use composite dia- 
mond-germanium bolometers, originally developed for I.R. astrono- 
my, for the individual detection of X-ray photons. The advantage 
of a composite bolometer is that it separates the absorption and de- 
tection functions. Diamond, as absorber, is especially interesting be- 
cause of its high-thermal diffusivity and low heat capacity. Associ- 
ated with a 10° cm? telescope such a device, whose performance is 
essentially signal limited, is able to detect, an emission line of 10~7 
ph.cm~*s~? in 105 seconds in the spectrum of a faint X-ray source. 


41423 (CEA-CONF—8046) Miultiplex coding imaging 
spectrometer for X-ray astronomy. Rocchia, R.; Deschamps, 
J.Y.; Koch-Miramond, L.; Tarrius, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Jun 1985. 6p. 
(CONF-8506276—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86751923. 

From Workshop on X-ray spectroscopy; Lyngby, Denmark 
(24 Jun 1985). 

The paper describes a multiplex coding system associated 
with a solid state spectrometer Si(Li) designed to be placed at the 
focus of a grazing incidence telescope. In this instrument the spec- 
trometric and imaging functions are separated. The coding system 
consists in a movable mask with pseudo randomly distributed holes, 
located in the focal plane of the telescope. The pixel size lies in the 


gives an imaging spectrometer 
good efficiency (50% between 0,5 and 10 keV) and energy resolu- 
tion (AE approximately 90 to 160 eV) of solid state spectrometers 
with the spatial resolution of the mask. Simulations and results ob- 
tained with a laboratory model are presented. 
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41424 (CEA-CONF—8092) High resolution gas Cerenkov 
detector for the superconducting magnet facility. Goret, P.; 
Golden, R.L. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Inst. de Recherche Fondamen- 
tale (IRF)). Aug 1985. 4p. (CONF-850883—14). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86751948. 
From 19. international cosmic ray conference; La Jolla, CA, 
USA qui Aug 1985). 
A high resolution gas Cerenkov imaging detector for 
Cosmic Ray heavy ions is described. The performances of this de- 
tector are evaluated in view of its association with a Superconduct- 
ing Magnet. 


41425 (CEA-CONF—8093) Modeling high energy 
gamma-ray telescope. Jenkins, T.L.; Frye, GM: Hall, C.J.; 
Owens, A.; Pendleton, G.N.; Carter, J.N.; Ramsden, D.; 
Agrinier, B. (CEA Centre d'Etudes Nucleaires de Saclay, 
- Gif-sur-Yvette (France). Inst. de Recherche Fondamen- 
tale (IRF)). Aug 1985. 3p. (CONF-850883—17). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86751951. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

We have developed a Monte Carlo program to simulate a 
high energy gamma-ray telescope using a coded aperture mask 
(CAMTRAC). The ultimate purpose of the calculation will be to 
determine the optimum design parameters for such an instrument. 
The model can also used to ascertain under what conditions CAM- 
TRAC performance is superior to that of conventional telescopes 
which employ electron-positron pair direction as the sole means of 
determining gamma ray direction. 


41426 (CEA-CONF—8094) Operating characteristics 
prototype high energy gamma-ray telescope. Jenkins, T.L.; 
Frye, G.M.; Hall, C.J.; Owens, A.; Pendleton, G.N.; Carter, 
J.N.; Ramsden, D.; Agrinier, B.; Bonfand, E.; Refloch, A. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Fondamentale (IRF)). 
Aug 1985. 4p. (CONF-850883—12). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86751920. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

We have operated a prototype coded aperture telescope in a 
tagged photon beam ranging in energy from 23 to 123 MeV. The 
purpose of the experiment was to demonstrate the feasibility of op- 
erating a coded aperture mask telescope in this energy region. This 
paper reports some preliminary results and conclusions drawn from 
some of the data resulting from this experiment. 


41427 (CEA-CONF—8095) Advanced en for high 
resolution . re observations of cosmic gamma-ray 
sources. Matteson, J.L.; Pelling, M.R.; Peterson, L.E. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Seadmasde (IRF)). _ 
1985. 4p. (CONF-850883—24). NTIS (US Sales Only), 
A02/MF AO1. File Number DE86751958. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA ¢ Aug 1985). 

e describe an advanced gamma-ray spectrometer that is 
pa in development. It will obtain a sensitivity of <10~‘ph/ 
cm~?-sec in a 6 hour balloon observation and uses innovative tech- 
niques for background reduction and source imaging. 


41428 (CEA-CONF—8096) Improved time of flight 
gamma-ray telescope to monitor diffuse gamma-ray in the 
<ceae cae 50 MeV. Da Costa Fereira Neri, A.; 
Bui-Van, A.; Lavi J.M.; Sabaud, C.; Vedrenne, G.; 
Agrinier, B.; ‘Goui es, C. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Fondamentale (IRF)). san 4p. (CONF-850883—18). 
NTIS (US Sales Only), A02/MF AO1. File Number 
DE86751952. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A time of fli ing device is the basic triggering 
system of most of the medium and high energy gamma-ray tele- 
scopes. A simple gamma-ray telescope has been built in order to 
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check in flight conditions the functionning of an advanced time of 
flight system. The technical ratings of the system will be described. 
This telescope has been flown twice with stratospheric balloons, its 
axis being oriented at various zenital directions. The results of these 
flights for what concern: diffuse gamma-rays, atmospheric secon- 
daries, and various causes of noise in the 5 MeV-50 MeV energy 
range will be presented. 


41429 (CEA-CONF—8097) Cerenkov imaging telescope 
for high energy gamma rays. Ferrando, P.; Goret, P. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Fondamentale (IRF)). 7 
1985. 4p. (CONF-850883—16). NTIS (US Sales Only), PC 
A A01. File Number DE86751950. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA e Aug 1985). 

A large area gamma ray telescope based on the gas Ceren- 

kov imaging technique is presented. The performances of the in- 
strument for the observation of high energy gamma ray point 
sources are discussed. 


41430 (CEA-CONF—8143) X-ray acquisition and elec- 

tronic digital readout by charge coupled devices. Cavailler, 

C.; Launspach, J.; Mens, A.; Sauneuf, R. (CEA Centre 

d'Etudes de Limeil, 94 ~- Villeneuve-Saint-Georges 

1985. 6p. (CONF-8509104—2). NTIS (US 

A02, AOl. File Number DE86751947. 

From IEEE conference on photoelectronic imaging; 
London, UK (10 Sep 1985). 


X-ray imaging adapted to laser-matter interaction experi- 


ments consists in recording plasma images from its X-ray emission; 
these phenomena have between 100 ps and some nanoseconds dura- 
tion. Investigation of the laser-driven plasma may require the for- 
= and the detection of two-dimensional images formed by X- 

'y microscopes or spectrometers in the soft X-ray range (from 
cout 50 eV to some keV). To reach that purpose, we have devel- 


oped and tested two opto-electronic chains. The first one is built 
around a small image converter tube with a soft X-ray photocath- 
ode and P20 phosphor screen deposited on a fiber optic plate; the 
electronic image appearing on the screen is read by a C.C.D. work- 
sale in tice Vediide apdeult thane. The second one, designed to work 
below 100eV is realized with a very thin phosphor screen deposited 
on the fiber optic input of a visible microchannel image intensifier; 
the output image is then read by a C.C.D. in the same manner than 
previously. 


41431 (CEA-CONF—8260) Multiplex coding imaging 
spectrometers for X-ray astronomy. Rocchia, R.; Deschamps, 
J.Y.; Koch-Miramond, L.; Tarrius, A.; Coron, N.; Artzner, 
Ge ‘Dambier, G.; Jegoudez, i. Leblanc, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Dec 1985. 8p. 
(CONF-8511123—4). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86751913. 
From 2. international technical symposium on optical and 
ical applied science and engineering; Cannes, France (25 
Nov a 


paper describes a multiplex image coding system de- 
signed to be associated with a non-imaging spectrometer (Si(Li) or 
thermal spectrometer). The resulting instrument, an imaging spec- 
trometer, ee ee ee 
gtazing incidence telescope. The consists in a mova- 
ble mask with pseudo randomly distributed holes, located in the tel- 
escope focal plane. The pixel size lies in the range 100-200 microns. 
The close association of the coder with a Si(Li) spectrometer or 
with an X-ray bolometer gives an imaging spectrometer combining 
the good efficiency (>50% between 0.1 and 10 keV) and energy 
resolution (AE approximately 100 eV for Si(Li), approximately 10 
eV (expected for a bolometer) of these energy dispersive devices, 
with the spatial resolution of the mask. 


41432 (CEA-N—2462) Technological progress in scintilla- 
tion detectors. Breuze, G. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Technologique et de NTIS US Se Industriel (RDI). Jan 
1986. 43p. (In French). NTIS (US Sales Only), PC A03/MF 
A01. File Number DEB6TS2415. 
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Impulsed by new nuclear applications (spatial telescopes, 
high energy physics calorimeters, etc...) the current scintillation de- 
tector with a scintillator Nal(T1) and a photomultiplier tube (PMT) 
went through an important technological evolution. It consists in 
the use of other scintillators (CsI(T1), BGO) coupled with silicon or 
mercury iodide (Si or Hgl2) photodiodes, or avalanche photodiodes 
(APD). One of new detectors is built with a silicon photodiode 
(with or without internal gain) coupled to a bismuth-germanate 
scintillator (BGO). Giving an intrinsic resolution of 325 KeV at 
25°C, that detector is reserved to the spectrometry of high energy 
gammas or particles (alpha, protons). However, a -175°C cooling 
version comes up to a good low gamma resolution: 7,2% for the Cs 
137 ray. At ambient temperature the most attractive detector in- 
cludes a Nal(T1) or CsI(T1) scintillator coupled with a Hgls - pho- 
todiode. First publications give gamma resolution values near from 
those of PMT-detector: 9% for Cs 137 and peak-walley of 20, but 
technological problems have to be overcome to produce reproduc- 
tible samples. Commercial avalanche photodiodes offer small sensi- 
tive areas and a sensitivity still inadequate for scintillators. Realiza- 
tion of solid-state PMT built from some complex structures is now 
in laboratory stage, but that solution lasts the most promising in 
future to supersede present scintillation detectors. 


41433 (CEA-R—5325) Measurement systems of very low 
direct currents (10~'* A). Rabeyrolles, S. (CEA Centre 
d'Etudes Scientifiques et Techniques d’Aquitaine, 33 - Le 
Barp (France)). Dec 1985. 32p. (In French). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86751907. 

Classical measurements with radiation detectors are made 
with an electronic system which has been created in 1967 (CEA 
patent) and manufactured by MERLIN-GERIN. The now old cur- 
rent of the whole electronic system includes a preamplifier (PCC) 
and an amplifier (ACC); these two parts involve a few obsolete 
components that have no susbstitute or equivalent in the present 
market. Therefore a new design was necessary. However the great 
deal of MERLIN-GERIN systems existing at the CEA imposed for 
the maintenance of these sets to have the same electric plugs and 
the same mechanical disposition. This work has been concluded by: 
- rectification and the adjust of prototypes, - the providing of the 
complete documents for fabrication, - the realization of 15 complete 
equipments (ACC+ PCC). 


41434 (CERN—85-18) Accurate reference om in 
stacks of nuclear emulsion. Romano, G. (European Organi- 
zation for Nuclear Research, Geneva (Switeerland)) 21 
Nov 1985. 22p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86702346. 

A method is described which defines an accurate reference 
system in stacks of nuclear emulsions, are required by present-day 
hybrid experiments. It is based on a new reference grid and a versa- 
tile X-ray marking set-up; both devices have been developed and 
are in use at CERN. The 240 mm x 120 mm grid is drawn with 
lines less than 20 pm wide. It has a basic 1 mm? mesh with 200 
micron subdivisions. Coordinates are displayed in each square milli- 
metre by sets of dots in binary code. The X-ray set-up includes a 
high-accuracy collimator which makes it possible to obtain very 
sharp lines down to 15 ym wide over a length of 100 mm. Differ- 
ent marking schemes can easily be implemented by means of long- 
range micrometric translating and rotating stages. 


41435 (DESY—86-008) Online event filtering in the 
JADE data acquisition system. Mills, H.E. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.); 
Manchester Univ. (UK)). Jan 1986. 2p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86751985. 

The data acquisition system developed for the JADE experi- 
ment at PETRA, DESY includes the facility to use software to 
filter out background events. The design, implementation, testing 
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41436 (DESY—86-019) Calibration and monitoring of the 
ARGUS shower counters. Drescher, A.; Matthiesen, U.; 
Scheck, H.; Spaan, B.; Spengler, J.; Wegener, D.; Heller, 
R.; Schubert, K.R.; Stiewe, J.; Weseler, S. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.); 
Dortmund Univ. (Germany, F.R.). Inst. fuer Physik; Heidel- 
berg Univ. (Germany, F.R.). Inst. fuer Hochenergiephysik). 
Feb 1986. 34p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86752328. 

The 1760 shower counter modules of the detector ARGUS 
at DORIS II are monitored by a laser as the central light source. A 
lead glass counter, which also detects cosmic muons, and a photo- 
diode serve as reference systems. The paper describes the technical 
layout, performance and stability of the monitoring system. Algo- 
rithms and corrections applied in the calibration procedure are dis- 
cussed in detail. The monitoring system serves also to control the 
time-of-flight counter performance and to calibrate their TDCs. 
(orig.). 


41437 (DGRST—79-7-0514) Improvement and extension 
of RIBERMAG R.10.10 B performances, Devant, G. (Dele- 
tion Generale a la Recherche Scientifique et Techni “4 

ei 75 - Paris gag Apr 1983. 1p. (In French). 
S (US Sales Only), PC A02/MF AOl1. File Number 
DE86752227. 


Performance improvement of the Ribermag R.10.10.B had to 
be achieved. Five points have been studied. The automatic injection 
has to be reviewed and deepened. For the control automation, the 
system using an independent microprocessor seems to be the good 
solution. The development of the scanning interface is almost 
ended. The source regeneration method by gold deposit is already 
commercialized; a plug in source design exists. At last, important 
progress have been brought to quadrupolar filter fabrication, and 
allow now, to have a good resolution up to mass 1500. 


system using Green, D. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). May 1986. 
Contract AC02-76CH03000. 17p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86011299. 

The basic properties of silicon detectors are briefly noted, in- 
cluding bulk and electrical properties. Thermal and shot noise in 
front end amplifiers is discussed. The configuration of detectors and 
preamps is then briefly described. A detector test is described and 
results are given. (LEW) 


41439 (FS—85-37-T, pp 139-156) Passive Rn dose 
meters - measuring methods appropriate for large measure- 
ment series. Urban, M.; Kiefer, H. (Kernforschungszentrum 
Karlsruhe G.m.b.H., Germany, F.R 2 ee Sicher- 
heit). Dec 1985. (In German). NTIS (US Sales Only), PC 
A99/MF A01. File Number DESG7S1S80. (CONF-851078— 


From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

Passive integrating measuring methods can be classified in 
several groups by their functioning principle, e.g. spray chambers 
or open chambers with nuclear trace detectors or TL detectors, 
open detectors, activated carbon dose meters with or without TL 
detectors. According to the functioning principle, only radon or 
radon and fission products can be detected. The lecture gives a 
survey of the present state of development of passive Rn dose 
meters. By the example of the Ra dose meter developed at Karls- 
ruhe which was used in inquiry measurements carried out in Ger- 
many, Switzerland, the Netherlands, Belgium and Austria, etching 
technology, estimation of measuring uncertainties, reproducibility 
and fading behaviour shall be discussed. (orig./HP). 


41440 (FS—85-37-T, pp 321-338) Measurement of oxylu- 
minescence of solid waste speedy dose determination fol- 
accident. Boegl, W.; Heide, L.; Hammer- 
oo Neuherberg, 
e). Dec 1985. (in 
A99/MF A01. File 

Number DE86751980. (CONF-851078—). 
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From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

It was the task of the study to show by means of potassium 
iodide pellets and sugar that chemiluminescence measurement en- 
ables quick dose determination on irradiated solid waste, ‘quick’ 
meaning within a few hours following a radiation accident. The fol- 
lowing results are noteworthy: - The traceability limit of a radiation 
exposure for potassium iodide is about 0.4 Gy with gamma irradia- 
tion (Co-60) and below 0.05 Gy with X-ray irradiation. At present 
no reasons are known for this great difference of the lower tracea- 
bility limit. Sugar irradiated with gamma rays can be traced down 
to about 0.1 Gy: - The intensity of chemiluminescence does not 
depend on the dose rate in the examined area (0.4 Gy/min to 90 
Gy/min). - The radiation exposure can be traced even after a 
number of months. (orig./HP). 


41441 (FS—85-37-T, pp 402-409) Correction factors for 
TLD environment dosimetry. Czarnecki, J.; Weidmann, U.; 
ae H.R. (Eidgenoessisches Amt fuer Energiewirts- 

WwW on. Switzerland. Abt. fuer Sicherheit der 
Kentalaatna enoessische Kommission zur Ueberwa- 
chung der Radicebdivitect, KUER, Fribourg, Switzerland). 
Dec 1985. (In German). NTIS (US Sales Only), PC A99/ 
MF AO01. File Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

The evaluation of measured values from TLD environment 
dosimetry requires corrections (e.g. zero dose rate, transport and 
storage corrections) by additive correction factors, in some cases 
(e.g. calibration and fading corrections) by multiplying correction 
factors. The method of location-specific parameters is applied to il- 
lucidate the problem of correct performance of the corrections. 
Corrections of calibrating and fading errors are discussed in par- 
ticular. Unlike with individual multiplying fading correction, a 2- 
step correction is suggested. This 2-step correction is justified by 
the observation that individual location-specific differences between 
measured values are not changed a lot by fading or calibrating 
errors. (orig./HP). 


41442 (GSI—86-9) Feasibility ae. 
tion with 7°Pb by geochemical and accelerator mass 

troscopical measurements. Proceedings. Nolte, E. z. (Gesell. 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.); Technische Univ. Muenchen, Garching (Ger- 
many, F.R.). Fakultaet fuer Physik). Apr 1986 147p. 
(CONF-8509260—). NTIS as TIB/B86-07467. 

From Workshop on feasibility of solar neutrino detection 
with /sup 205/T1 by geochemical and accelerator mass spectrosco- 
pical gee Munich, F.R. Germany (22 Sep 1985). 

contain the manuscripts of the articles 
sensenbai tn cecal aaa They are concerned with the de- 
tection of solar neutrinos by the reaction 7° Ti(vsub(e),e)7* Pb with 
special regards to some geochemical methods for solar neutrino de- 
tection. (HSI). 


41443 (INIS-mf—10110, pp oe ee of self- 

coefficient in measurement of solid sample activity 
using 477 ionization chamber. Dryak, P. (Ustav pro Vyzkum, 
Vyrobu a Vyuziti Radioisotopu, hoslovakia). 
1982. (In Czech). NTIS (US Sales Only), PC A04/MF AOl. 
File Number DE86701972. (CONF-8209296—). 

From Conference on application of Monte Carlo method in 
modelling physical and physico-chemical processes; Prague, 
Czechoslovakia (9 Sep 1982). 

Computation based on the Monte Carlo method was tested 
for a 47 cylindrical ionization chamber with a detection volume of 
7 litres, filled with argon. The sources are placed in the geometrical 
centre. The correction coefficient for self-absorption was deter- 
mined as being the ratio of ionization currents induced by a source 
of finite size and by a massless point source. A flowchart of the 
program is given. The computations were experimentally tested for 
cylindrical sources of aqueous "Cs and Co solutions. 
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41444 ey ag pp 19-25) Use of a ae ava- 
lanche chamber for analysing the distribution of radioactivity 
me ete ete Pyrenees cpr te o—erppatid 
pounds. of '**]-labelled proteins from ribosomal 30S 
subunits. ps ai Atay G.G.; Aksent’eva, M.S.; Budovs- 
kij, E.1; Abdushukurov, D. A; Chernyj, A.A.; Kaminir, 
L.B.; Peshekhonov, V.D.; Zanevskij, on Vv. (AN SSSR, 
Moscow. Inst. Bioorganicheskoj Khimii; Tadzhikskoj 
SSR, Dushanbe. Fiziko-Tekhnicheskij hon AN SSSR. 
Moscow. Inst. Molekulyarnoj Biologil; Joint Inst. for Nu- 
clear Research, Dubna, USSR. Lab. of High Energy). 1985. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE86780459. 

In JINR rapid communications. Collection. 

The possibility is considered of using a multistep avalanche 
chamber, operating on-line with a computer, for analysis of the ra- 
dioactivity distribution after two-dimensional separation of a mix- 
ture of labelled proteins. A high sensitivity of the chamber allows 
one to identify reliably approximately 20 mcg of the total protein 
from E. coli ribosomal 30S subunits and approximately 1 mcg of 
the least iodized protein when the exposure takes approximately 30 
min. The chamber makes it possible to decrease the analysis time by 
a factor of 100 as compared to conventional radioautography and 
to obtain information on label distribution among proteins without 
destroying the sample. 


41445 (INP—1182/E) Electronic instrumentation system 
neutron measurements. Burda, J.; Igielski, A.; 

i (Institute of Nuclear Physics, Krakow 
(Poland)). 1982. 36p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86702347. 

An essential point of pulsed neutron measurement of thermal 
neutron parameters for different materials is the registration of the 
thermal neutron die-away curve after a fast neutron bursts have 
been injected into the system. An electronic instrumentation system 
which is successfully applied for pulsed neutron measurements is 
presented. An important part of the system is the control unit 
which has been designed and built in the Laboratory of Neutron 
Parameters of Materials. 


41446 (ITEF—14(1985)) ISTRA-3 facility for relativistic 


nuclear physics processes investigation. Burgov, N.A.; Bob- 
chenko, B.M.; Buklej, A.E. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj a. SSSR, Moscow. Inst. 
Teoreticheskoj i Ehks tal’noj Fiziki). 1985. 18p. (In 
Russian). NTIS (US a aly) PC A02/MF AOl. File 
Number DE86702348. 

ISTRA-3 experimental facility for the detail study of relativ- 
istic nuclear physics processes is described. It represents a wide-ap- 
erture magnetic spectrometer with wire spark chambers equipped 
with a system for measuring time of flight of the primary and sec- 
ondary particles and operating in on-line regime with ES 1010 com- 
puter. Spectrometer pulse resolution is not worse than 3% spatial 
resolution of spark chambers is 0.7 mm, time resolution is 1 ps, 
dead time - 15 ms. Time of flight measurement is performed with a 
charge-sensitive time encoder at 0.06 ns scale graduation. Events 
selection is carried out by means of nanosecond electronics. Data 
acquisition and processing system is made in the VECTOR stand- 
ard. Facility operation is controlled in the dialogue mode. 


41447 ((TEF—181(1984)) Measuring y-quantum energy 
along the electron-positron shower track lengths in a xenon 
bubble chamber. Barylov, V.G.; Demidov, V.S.; Nikitenko, 
A.N.; Sokolov, M.M.; Shebanov, V.A. (Gosudarstvennyj 
Komitet fn. Ispol’ zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Teoreticheskoj i Ehksperimental'noj Fiziki). 
1984. 20p. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86702349. 

Empirical dependences connecting y-quanta energy with 
measured length of shower track and potential depth of shower de- 
velopment in a chamber are found out as a result of the analysis of 
calibrating experiments data on the determination of ‘y-quanta 
energy (in the 20-120 MeV energy range) using the method of total 
length of shower particle tracks by means of the 180-liter xenon 
bubble chamber. Spectra of effective masess of particles for decays 
of kappa deg- and w deg-mesons decaying into y-quanta with the 
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accuracy not worse than 1.5%, obtained with the use of found de- 
pendences, are in a good agreement with tabulated values of mass. 
Relations allowing one to calculate errors of measured values of y- 
quanta energy are presented. 


41448 (MLM—3372(OP)) Modeling response variation 
for radiometric calorimeters. Mayer, R.L. II. (Monsanto Re- 
search Corp., Miamisburg, OH (USA). Mound). 1986. Con- 
tract ACO476DP00053, 5p. (CONF-860654—36). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86013302. 
From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 
Radiometric calorimeters are widely used in the DOE com- 
plex for accountability measurements of plutonium and tritium. 
Proper characterization of response variation for these instruments 
is, therefore, vital for accurate assessment of measurement control 
as well as for propagation of error calculations. This is not difficult 
for instruments used to measure items within a narrow range of 
power values; however, when a single instrument is used to meas- 
ure items over a wide range of power values, improper estimates of 
uncertainty can result since traditional error models for radiometric 
calorimeters assume that uncertainty is not a function of sample 
power. This paper describes methods which can be used to accu- 
rately estimate random response variation for calorimeters used to 
measure items over a wide range of sample powers. The model is 
applicable to the two most common modes of calorimeter oper- 
ation: heater replacement and servo control. 5 refs., 4 figs., 1 tab. 


(MPI-PAE/Exp.El.—153) Improvements of the 
wavelength shifter-photodiode light readout technique for ap- 
plications in the field of particle calorimetry. Fischer, F. 
(Max-Planck-Institut fuer Physik und Astrophysik, Muen- 
chen (Germany, F.R.). Werner-Heisenberg-Inst. fuer 
Physik; Technische Univ. Muenchen, Garching (Germany, 
F.R.). Fakultaet fuer Physik). Sep 1985. 108p. German). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86752334. 

For a group of calorimeters scintillators are used as active 
medium. The task of this thesis consisted in the attempt of the read- 
out with photodiodes in combination with wavelength shifters. It 
suceeded to double by means of a two-dye-component wavelength 
shifters in connection with the scintillator SCNS 38 the signal effi- 
ciency against the hitherto best commercially available wavelength 
shifter Y7. The study of impurity effects reemissions etc. was sup- 

ported and supplemented by a Monte Carlo simulation program. 
Hereby it was shown that the theoretically reachable maximal col- 
lection efficiency lies away yet by a factor 2. After performance of 
many single studies and improvements using this readout i 
a test calorimeter was constructed and tested. Hereby the ability of 
the procedure was proved. A noise equivalent to 35 MeV was 
measured. The signal yield per GeV deposed energy extends to 
25000 sample electrons. The signal-to-noise ratio in the observation 
of cosmic muons was 9:1. Furthermore possibilities for the im- 
provement of the photodiode quantum yield in the short-wave 
range below 450 nm was studied which was reached either by a 
special design of the p-layer of the photodiode or by adding of a 
wavelength shifter. In the latter procedure simultaneously a simple 
measuring method resulted for the determination of the quantum 
yield of a wavelength shifter in the maximum of its extinction 
which can yield at a suitable light source an accuracy of 
approx.=2%. Also for fully active calorimeters the application, i.e. 
the addition of a wavelength shifter is suited for the enhancement 
of the readout efficiency against simple photodiode readout. In a 
measurement with Nal(Tl) an improvement by a factor 3 was 
reached. (orig./HSI). 


(MPI-PAE-EXP.EL—159) Position resolution of 

Oe ee ae eee 

U. (Max-Planck-Institut fuer Physik und Astrophysik, 

Muenchen ene | = R.). Waastbioas bes Inst. fuer 

Physik; Muenchen Univ. (Germany, F.R.). Fakultaet fuer 

Physik). 16 Dec 1985. . (In German). NTIS (US Sales 
Only), PC A05/MF AO1. ile Number DE86752394. 

In the present thesis the ExB effect was studied, the expect- 

ed angular dependence sigmasub(ExB) = g . cosa . (tana-tanphi) 

confirmed, and the strength g and the Lorentz angle phi at different 
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argon-methane mixtures under normal conditions measured. a is the 
angle between the counting wires and the direction of the narrow 
side of the cathodes. In all performed measurements the ionization 
track (laser respectively particles) was parallel to the long side of 
the cathodes. The expected dependence of the pad-response width 
on the diffusion was observed. An ExB effect of the pad-response 
width was detected. This contribution lies between 1 until 4%. A 
change of the ExB effect of the spatial resolution by the counting 
wire voltage at constant gas gain was not observed. The tangens of 
the Lorentz angle is to a great extent proportional to the magnetic 
field strength. The tangens of the Lorentz angle is between 5 and 
10% methane independent on the methane concentration and grows 
between 10 and 30% methane contribution nearly linearly with the 
methane admixture. (orig.). 


41451 (NEANDC(E)—262-Vol.8, beomabent ae 94-97) Department 
eee use of a deuterated 
scintillator for situ neutron spectrometry. Williams, T.; 

Scott, M.C. ag 1986. NTIS (US Sales Only), PC A06/MF 
AOl. File Number DE86900347. (UKNDC—(85)P112; 
INDC(UK)—039/LN). 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Deuterated scintilators (organic scintillators in which the hy- 
drogen is replaced by deuterium) have been used for studies of deu- 
terium break up by nuclear structure physicists but have not previ- 
ously been used for in situ neutron spectrometry. Unlike proton 
recoil distributions, deuterium recoil distributions are forward 
peaked; consequently, it appears possible that, because the resulting 
response matrix would be more nearly diagonal, the detector might 
have advantages for in situ spectrometry, where unfolding is re- 
quired. Deuterated NE213 was used for the present work, because 
it had the greatest light output and lowest hydrogen content of the 
commercially available scintillators investigated. In order to predict 
the response functions needed for unfolding using the matrix un- 
folding code FERDOR, the ANDROSS Monte Carlo code was 
used. However comparison between a measured and calculated 14 
MeV response function revealed a number of significant differ- 
ences, as a result of which modifications were made. 


41452 (ORNL—6265) Evaluation of the US Army DT- 
236 battlefield system. Swaja, R.E.; 
Oyan, R.; Sims, C.S.; Dooley, M.A. (Oak Ridge National 
Lab., TN (USA)). Jun 1986. Contract AC05-840R21400. 
45p. NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE86012594. 

Performance characteristics of the US Army DT-236 battle- 
field personnel dosimetry system were evaluated using the Health 
Physics Research Reactor at Oak Ridge National Laboratory. The 
DT-236 dosimeter is designed to measure total (neutron plus 
gamma) radiation dose using a radiophotoluminescent (RPL) detec- 
tor for gamma rays and a silicon diode for fast neutrons. Areas con- 
sidered in this evaluation included preirradiation dose indication; 
accuracy and precision of total, gamma, and neutron dose measure- 
ments; fading; angular response; temperature dependence; and rela- 
tive dosimeter response in air and on various body locations. Ex- 
perimental results for a variety of radiation fields and dose levels 
indicate that the existing system overestimates total, neutron, and 
gamma radiation doses in air by about 20 to 60% relative to refer- 
ence values. Associated measurement precisions were about +-5% 
of the means for doses above approximately 0.5 Gy. Fading charac- 
teristics, angular dependence, and temperature dependence of the 
RPL and diode systems were consistent with results expected based 
ommendations to improve existing reader performance and meas- 
urement accuracy are also presented. 


41453 eee ee eee 
chamber II: 


: operation in high magnetic fields and different 
gas pressures. Blissett, J.A.; Hasell, D.K.; Parham, A.G.; 
Payne, B.T.; Saxon, D.H. (Rutherford Appleton Lab., Chil- 
ton (UK)). Nov 1985. 28p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86702350. 
Several designs for drift cells have been constructed and 
tested in an electron beam at DESY. The designs tested consisted 
of pairs of adjacent tapered cells, of eight sense wires each, to simu- 
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late a portion of a layer of drift cells in a central detector. 
Peas eaadinteaenpanaenniienmmamae ae 
cells under a variety: of conditions. Ar:C,Hg (50:50) and 
Ar:CO2:CH, (90:9:1) gas mixtures were used at absolute pressures 
of one to four bar for the former and at one bar for the latter. 
Measurements were made at different electric drift fields in con- 
junction with magnetic fields varying from 0 to 1.82 T. Aspects of 
the construction, electronics and operation are discussed and results 
regarding the resolution as a function of drift distance and operat- 


41454 (SAND—86-0357C) Time projection Compton 
spectrometer (TPCS). a G.T.; Lee, J.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 24p. (CONF-860706—13). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86012950. 
From 23. annual conference on nuclear and space radiation 
os Providence, RI, USA (20 Jul P ctge 
We present a new technique for measuring the energy spec- 
trum of X rays emitted by high-intensity, medium-voltage flash x- 
ray sources. The method sorts Compton electrons by drift velocity 
time-of-flight in a non-uniform magnetic field. We explain the con- 
ceptual design of the spectrometer, show how we have modeled it 
using Monte Carlo methods, and discuss the procedure for unfold- 
ing x-ray spectrum information from electron time-of-flight data. 
The technique appears promising, especially for short-pulse x-ray 
sources. 


41455 (SLAC-PUB—3924) Test beam results for silicon 
microstrip detectors with VLSI read-out. Adolphsen, C.; 
Litke, A.; Schwarz, A.; Turala, M.; Lueth, V.; Breakstone, 
A.; Parker, S. (California Univ., Santa Cruz (USA). Inst. for 
Particle Physics; Stanford Linear Accelerator Center, 
Menlo Park, CA (USA); Hawaii Univ., Honolulu (USA)). 
Apr 1986. Contract AC03-76SF00515. ilp. (CONF- 
3109—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012956. 
From 4. European symposium 
cae | F.R. Germany (3 Mar ae 
consisting of three silicon microstrip detectors 
hao tinap san eames aiteaed Geemie GLA Each de- 
tector has trips with 25 micron pitch and is read out by two 128- 
channel NMOS integrated circuits ("Microplex”). Results on the 
signal-to-noise ratio, spatial resolution, and two-track separation are 
given. 


on semiconductor detectors; 


41456 Fast integrating multiwire beam profile monitor 
with — readout. MacArthur, D.W.; Mischke, R.E.; San- 
doval, J.P. (Los Alamos National Lab., NM, USA). Nuclear 
Instruments and Methods in Physics Research; 245: No. 2/3, 
262-265(1 May 1986). 

A beam position and size monitor is described for use with 
pulsed beams with an intensity above 10° particles/(pulse cm?). It 
uses a standard multiwire chamber, but the current on each wire is 
integrated, digitized, and stored for each beam pulse. For optimum 
determination of beam size, the wire spacing in the chamber should 
be small compared to the beam size; the present system has 2-mm 
wire spacing. 


41457 Hadron showers and muon trajectories in thick ab- 
sorber from 25 to 150 GeV/c. Green, D.; Fenker, H.; 

Martin, P.; anes Yamada, R.; Kunori, S.; Rapp, P.; 
Owen, D.; Grannis, P. ; Hedin, D. (Fermi National Acceler- 
ator Lab., "Batavia, IL, "USA; Maryland Univ., ae Park, 
USA; Michigan State Univ., East Lansing, U SA; State 
Univ. of New York, Stony Brook, USA). Nuclear Instru- 

ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated Equipment; 244: 
No. 3, 356-366(1 Apr 1986). 

Hadron shower punchthrough and muon momentum meas- 
urements were conducted at 25, 50, 100 and 150 GeV/c, using 
tracking before, between and after a 7.3 interaction length 
(lambdao) lead block and 7.3 lambdao of magnetized iron. The mul- 
tiplicity and spatial distributions of both hadrons and muons were 
obtained. Muons were used to study the multiple scattering, the 
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effect of delta rays and associated phenomena, and the momentum 
resolution. Hadrons were used to study the muon/hadron rejection 
factor. The measured punchthrough probabilities after 7.3 lambdao 
and 14.6 lambdap were consistent with other data. Cuts are de- 
scribed which define the final rejection factor against hadrons. 


41458 High resolution drift chambers, Va'vra, J. (Stan- 
ford Linear Accelerator Center, CA, USA). Nuclear Instru- 
a and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated ment; 244: 
No. 3, 391-415(1 Apr 1986). Contract AC03-7 515. 

Also published as report SLAC-PUB--3727; CONF- 
8405241--5. 

High precision drift chambers capable of achieving <=50 
pm resolutions are discussed. In particular, we compare so-called 
cool and hot gases, various charge collection geometries, several 
timing techniques and we also discuss some systématic problems. 
We also present what we would consider an “ultimate” design of 
the vertex chamber. 


41459 Development of mercuric iodide detectors for XAS 
and XRD measurements. Warburton, W.K.; Iwanczyk, J.S.; 
on A.; Hedman, B.; Roe, A.L.; Penner-Hahn, J.E 

K.O.; Dabrowski, A.J. (Inst. of Physics, Univ. of 
deolen California, School of Medicine, 4676 Admiralty 
Way, Suite a. ——. ~ Rey, CA 90292). pp - = 
see sor poi annual users group meeting of the 
Stanford Synchrotron Radiation Laboratory. Stanford, CA; 
Stanford Synchro Radiation Laboratory (1985). 
(CONF-8510138—). 


From 12. annual Synclirotron Radiation Lab Users Group 
meeting; Stanford, CA, USA (24 Oct 1985). 

Mercuric iodide has several properties which make it ex- 
tremely interesting as a semiconductor detector material, including 
very high average Z, large (2.2 eV) bandgap, and relatively good 
electron transport properties. It can therefore be fabricated into 

room temperature, energy dispersive x-ray detectors. At 5.9 keV, a 
resolution of 290 eV has been obtained; this can be improved to 175 
eV by thermoelectrically cooling the front FET in the preamplifier 
by about 30°C. Since cryogenic cooling is not required, such detec- 
tors could in principle be particularly suited to the development of 
large arrays. The authors report here on a detector which was de- 
signed for applications to fluorescence detection in x-ray absorption 
spectroscopy. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 41058, 41059, 41060, 41063 
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REFER ALSO TO CITATION(S) 39495, 39536, 39906, 39921, 40753, 41009, 
41085, 41103, 41140, 41295, 41328, 41418, 41884 


41460 (CEA-CONF—8027) Localized spectroscopy. De- 

M. (CEA Centre d’Etudes Nucleaires de Grenoble, 
38 (France). Inst. de Recherche Technologique et de Deve- 
nest Industriel (IRDI)). Mar 1985. 22p. bo French). 
(CONF-8502126—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86751922. 

From Workshop of the S.E.E.; Grenoble, France (28 Feb 
1985). 

This spectroscopy gives rise to some specific problems con- 
cerning the sensor and its sensitivity, the obtention of a satisfying 
homogeneity of the Bo director magnetic field on the analyzed 
zone volume, concerning techniques of spatial localization of the 
signal, but also the transposition of conventional NMR methods 
which is not always evident in the inhomogeneous radiofrequency 
field of the surface coils. 
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41461 (CEA-CONF—8029) fiber multichannel 
spectrometer. Industrial applications. Perez, J.J.; Da Silva, E. 
(CEA Centre d’Etudes aan de Fontenay-aux-Roses, 
92 (France). Inst. de Recherche Technologique et de Deve- 
loppement Industriel (IRDI)). Mar 1985. 13p. (In French). 
(CONF-8503236—1). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86751921. 

From INOVA conference; Paris, France (11 Mar 1985). 

This spectrophotometrer, useful in laboratory as in on-line 
process control, allows in 400-900nm range the instantaneous resti- 
tution of optical absorption spectra. Two different applications have 
been developed: the first one is aimed at nuclear control, the 
second one for general use. 


41462 ae cee Spectrometry measurement 
prospects for industry on-line analysis and water control. 
Perez, J.J. (CEA Centre d’Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Inst. de Recherche Technologique 
et de Developpement Industriel (IRDI)). Jun 1985. 12p. (In 
French). (CONF-8506274—1). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86751911. 

From European colloquium on industrial line spectrographic 
analysis; Rouen, France (19 Jun 1985). 

Industrial on-line control is developing; manifestation of this 
development is spectrometry. Application examples to complex 
analysis are given. Then more recent techniques of on line spec- 
trometry with optical fibers are given. 


41463 (CONF-8604227—) Proceedings of the DOE/in- 
dustry advanced research and development sensor 

group members, Gai land. Emerson, D.B.; 
Whitworth, B.A. (Energetics, Inc., Columbia, MD (USA)). 
29 Apr 1986. Contract AC05-85CE40741. 169p. NTIS, PC 
A08, A01; 1; GPO Dep. File Number DE86013234. 

From DOE/Industry Advanced Research and Development 
Sensor Working Group members meeting; Gaithersburg, MD, USA 
(29 Apr 1986). 

Sensor topics studied by this working group, for the pulp 
and paper industry, include in situ combustion control, consistency 
sensor, humidity sensor, lignin mass spectrometer, and steam flow 
meter. Presentation aids are included as appendices. (DLC) 


41464 (DOE/MC/20208—2098) Deposition rate sensor 

development project. Final report. Sun, Y.Z.; Bajura, R.A. 
(West Virginia Univ., Morgantown (USA). t. of Me- 
chanical and Aerospace eee rie ec he Jun 1985. Contract 
AT21-83MC20208. 86p. PC A05/MF AO1; 1; GPO 
Dep. File Number DE860048 16. 

The objective of this research project was to develop a 
sensor capable of real time, in situ detection of the rate of deposi- 
tion of suspended particles on the surface of gas turbine compo- 
nents for systems utilizing coal-derived fuels for combustion. Of the 
several methods investigated, the system based upon correlating the 
thickness of the deposit layer with the amount of heat transfer to 
the sensor surface offers the most advantages for high-temperature, 
high-pressure field applications. A commercially available sensor 
consisting of thermopile imbedded in a ceramic filler was tested at 
temperatures up to 260°C (500°F) with fly ash deposits at surface 
loading levels up to 33 mg/cm? The output of the sensor decreased 
as the loading of particulate increased, and was shown to be a func- 
tion of the flow velocity and the temperature of the gas stream. Ra- 
diation heat transfer effects are significant at higher temperatures. 
The ceramic materials of construction coupled with the thermopile 
design provides a robust element which can withstand high-temper- 
ature operating conditions more reliably than other methods tested 
or identified in the literature. The maximum particulate surface 
loading which can be detected is a function of heat leakage into the 
sides of the sensor and can be extended by increasing the thermal 
insulation surrounding the sensor when installed in the test section. 
Within the ing range of particulate loadings, the sensor had 
an average output of 0.043 mV/(mg/cm?) which was independent 
of velocity for flow speeds below 5 m/sec. Therefore, the rate of 
deposition can be determined reliably over time even though the 
actual deposit thickness may not be known for a sensor whose cali- 
bration is uncertain due to differences in manufacture or system ef- 
fects at the site of installation. 45 figs., 9 tabs. 
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41465 (DP—1724) Contained micro- 
scope facility for Hsu, C.W. 


ity for examining radioactive materials. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
— River Lab.). Mar 1986. Contract AC09-76SR00001. 
. NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 
Di 6012928. 

At the Savannah River Laboratory (SRL) radioactive solids 
are characterized with a scanning electron microscope (SEM) con- 
tained in a glove box. The system includes a research-grade Cam- 
bridge S-250 SEM, a Tracor Northern TN-5500 x-ray and image 
analyzer, and a Microspec wavelength-dispersive x-ray analyzer. 
The containment facility has a glove box train for mounting and 
coating samples, and for housing the SEM column, x-ray detectors, 
and vacuum pumps. The control consoles of the instruments are lo- 
cated outside the glove boxes. This facility has been actively used 
since October 1983 for high alpha-activity materials such as plutoni- 
um metal and plutonium oxide powders. Radioactive defense waste 
glasses and contaminated equipment have also been examined. 
During this period the facility had no safety-related incidents, and 
personnel radiation exposures were maintained at less than 100 
mrems. 


41466 (EPRI-CS—4545-SR, 3.73-3.90) Operating ex- 
perience with a pulverized mass flow meter. Cun- 
ningham, J.B.; Fox, M.J.; Henley, RG; Whitworth, N.R.; 
Bernatowicz, H. (Science Applications International Corp., 
Sunnyvale, CA). May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920273. 
(CONF-8410412—). 

From Power plant performance monitoring workshop; 
Washington, DC, USA (23 Oct 1984). 

A pulverized coal mass flow meter has been developed and 
tested. The coal mass flow is determined from separate measure- 
ments of coal density and velocity. The velocity is measured by 
cross correlation of the static electrical charge picked up by the 
coal as it flows through ducts after the pulverizer. The density is 
measured by scatter of beta radiation. This system has been tested 
on-line at the Mount Isa Mines copper smelting furnace. Using the 
system outputs for coal feed control has resulted in a 10% reduc- 
tion in coal utilization. The unit is being adapted to utility operating 
conditions. 9 figs. 


41467 (INIS-mf—10110, pp 75-90) Application of gamma 
radiation in 


density and Zsub(eff) 
of scattering material Monte Carlo of configura- 
tion, Cechak, T. (Ceske Vysoke Uceni Technicke, 
Czechoslovakia. Fakulta Jaderna a Fysikalne Inzen ). 
1982. (In Czech). NTIS (US Sales Only), PC A04, AOl. 
File Number DE86701972. (CONF-8209296—). 

From Conference on application of Monte Carlo method in 
modelling physical and physico-chemical processes; Prague, 
Czechoslovakia (9 Sep 1982). 

Applying Gardner's of double evaluation one detec- 
tor should be positioned such that its response should be independ- 
ent of the material density and the second detector should be posi- 
tioned so as to maximize changes in response due to density 
ees ee eee 

was written based on the Monte Carlo 
secs cleat eels Miieiiee abanier manent cam oe 
computation of gamma radiation backscattering neglects multiply 
scattered photons, the problem of how this error depends on the 
atomic number of the scattering material as well as the problem of 
whether the representation of individual scatterings in the spectrum 
of backscattered photons depends on the positioning of the detec- 
tor. 42 detectors, 8 types of material and 10 different density values 
were considered. The computed dependences are given graphically. 


41468 (INT—169/E) Measuring problems of the determi- 
nation of noise characteristic of semiconductor detectors. Da- 
browski, W.; Korbel, K. (Institute of Physics and Nuclear 
Techniques, Krakow (Poland)). 1982. 24p. (In Polish). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702351. 

Some aspects of measuring the noise of semiconductor detec- 
tors are presented. It was shown, that for obtaining the spectral 
noise distribution of noises generated in the detector in its original 
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form, unaffected by the passive elements network, it is necessary to 
know the characteristics: I-V, Csub(D)(f) and Rsub(D)(f). The re- 
sults of measurements of noise spectra for surface barrier and lithi- 
um-ion-drifted silicon detectors are discussed. Also conclusions 
dealing with the noise distribution structure as well as the reverse 
current of examined detectors are given. 


— See” Holographic 


ufacture. Bernstein, A. (Lawrence Berkeley Lab., CA 

(USA). » Me 1986. Contract AC03-76SF00098. 10p. NTIS, 

A01; 1; GPO Dep. File Number D 12834. 

acs peaenicant ndlaaacaealiemamas anaes 

the substrate preparation, spinning and prebaking of photoresist, ex- 

posure with a 19 mw He-Cd laser, and spin development. The grat- 

ing is characterized by four parameters which contribute to the 

depth modulation of the grating and thus its efficiency. These are 
spin speed, pre-exposure, exposure, and development. (WRF) 


41470 (RFP—3906) Special applications of the Debye mi- 
a, Steinmeyer, P.A. (Rockwell International 
oar Golden, CO (USA). Rocky Flats Plant). 27 May 
1986. Contract AC04-76DP03533. f0p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012878. 
The Debye microdiffractometer utilizes powder camera-type 
X-ray optics to detect a large fraction of a Debye ring, making pos- 
sible the use of very small primary beams. Suggested here are appli- 
cations of this instrument to several types of analyses, including 
preferred orientation studies and simple nondispersive XRF (x-ray 
fluorescence). 


41471 (SAND—86-0219C) Double-ended tuning fork 
quartz accelerometer. Kass, W.J.; Snow, G.S. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 22p. (CONF-8605156—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86012277. 

From 40. annual symposium on frequency control; Philadel- 


phis, PA, USA G8 May 1906) 

Quartz accelerometers with frequency output have been de- 
siqgait vad Vala alin deeoh Gaitameaen Gahan eek. entiaaaoae 
These devices consist of two tuning forks connected in a cantilever 
beam configuration with beryllium-copper spacers which serves as 
a proof mass and inboard spacer. The frequency outputs of each 
tuning fork resonant circuit are mixed to yield an output frequency 
of approximately 1kHz at zero acceleration. The sensitivity of the 
devices is approximately 1Hz/G. The fundamental vibration fre- 
quency of the cantilever beam is 2200Hz in this undamped device. 
Shock testing up to 1500G has indicated good survivability charac- 
teristics. Individual fork measurements compared with assembled 
cantilevers tested in a +- 1G field in the temperature range of -55C 
to +85C indicate that residual stesses associated with assembly 
contributes to the temperature sensitivity of the bias frequency. 
Centrifuge testing has been conducted over the range of 0-120G 
with an indicated non-linearity of less than 2mG. 


a sensitivity mo cathode snetetiontete Seiden 
lute of 
Dozier, C.M.; Frei R.K.; Fehl, D.L. (Naval Research 
Lab., Washington, (USA); Sandia National Labs., Albu- 
NM eit 1986. Contract AC04-76DP00789. 7p. 

(CONF-8608 ). NTIS, PC A0O2. File Number 
DE86012660. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic CA, USA (17 Aug 1986). 

Tie supeiess of gett cathads-phatodiatle dutectnis to 
photons in the 3 to 7.5 keV energy band have been measured using 


respect to position on the cathode are nearly uniform (within 30%) 
over approximately 65% of the cone surface. The responses fall 
rapidly near the outer edges. Sensitivities with respect to the 
photon angle of incidence are proportional to (sin 8)~*. In the 
photon energy band covered, the measured response of the detec- 
tors is approximately 20% lower than the responses measured with 
conventional x-ray sources. These differences are due to differences 
in the geometries of the two calibrations. 
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41473 (SAND—86-0840) Sa thermal conductiv- 
ity measurements at Sandia National Laboratories. Sweet, 
J.N.; Roth, E.P.; Moss, M.; Haseman, G.M.; Anaya, J.A. 
(Sandia National Labs., Albuquer ue, NM (USA)). Jun 
1986. Contract AC04-76DP00789. 75p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86012926. 

A detailed examination has been made on the use of the 
comparative method for measuring the thermal conductivity of 
solid materials. Existing data analysis methods are discussed and 
new techniques, based on generalized linear least squares methods, 
are presented. An error analysis is made to determine the potential 
accuracy, reproducibility, and repeatability of the technique. For 
the case in which the reference conductivity is known to a relative 
accuracy of +-5%, the overall relative accuracy of the measure- 
ment is shown to be about +-6%. Experimental data are presented 
for the conductivities of commonly used reference materials; Pyrex 
7740, Pyroceram 9606, Inconel 718, and Armco iron. Data are also 
given for two potential reference materials: fused silica and 304 
stainless steel. 


41474 Photothermal modulation of the gap distance in 
scanning tunneling microscopy. (Applied Physics and Laser 
Spectroscopy Group, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Applied 
Physics Letters; 49: No. 3, 137-139(21 Jul 1986). 

We have employed the photothermal effect to modulate the 
gap distance in a tunneling microscope. In this approach, optical 
heating induces the expansion and buckling of laser-illuminated 
sample surface. The surface displacement can be modulated over a 
wide frequency range, and its height (typically <1 A-circle) can be 
varied by changing the illumination intensity and modulation fre- 
quency. This novel method provides an alternative means for per- 


forming tunneling spectroscopy and microscopy, and for determin- 
ing work functions of materials. 


41475 Linear and nonlinear theory of Cherenkov maser 
operation 


in the intense relativistic beam regime. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
986) Physical Review Letters; 56: No. 25, 2684-2687(23 Jun 


The linear dispersion relation for axisymmetric TM modes in 
a cylindrical waveguide lined with a dielectric material and enclos- 
ing a thin annular electron beam is derived and solved. Approxi- 
mate analytic solutions are obtained for both weak and moderate 
beam regimes. A model of nonlinear saturation is ¢uveloped. This 
model, combined with the linear theory in the moderate beam 
regime, defines the most efficient and compact Cherenkov maser. 


magnetic resonance apparatus having se- 
NMR and NMR 
ing. Fukushima, E.; Roeder, S.B.W.; Assink, R.A.; Gibson, 
A.A.V. (to t. of Energy, Washi nm, DC). US Patent 
4,590,427. 20 May 1986. Filed date 28 1983. vp. 

In a nuclear magnetic resonance (NMR) spectrometer, an 
improvement is described comprising a semitoroidal primary radio- 
frequency (RF) coil for irradiating a sample with an alternating 
magnetic field. 


41477 Large area position-sensitive X-ray detector for a 
Bragg crystal spectrometer. Sleaford, B.W.; Lieber, A.J.; 
West, W.J.; Perez-Mendez, V. (GA Technologies, Inc., San 
eae CA, USA; Lawrence Berkeley Lab., CA, USA). 
Nuclear Instruments and Methods in Physics Research; 245: 
No. 2/3, 553-557(1 May 1986). Contract AT03-76ET51011. 
A large area position-sensitive X-ray detector was construct- 
ed for the Bragg crystal spectrometer on the Doublet III tokamak. 
The detector has good spatial resolution, high efficiency, and a 
high count rate capability. The average spatial resolution is 295 ym 
over the 20 . 6.6 cm? entrance window and 240 pm over the cen- 
tral 7 cm. With the detector pressurized with 70% Ar: 30% CH, to 
3.0 atm, an efficiency of 75% for 4.75 keV X-rays is obtained. This 
can be improved to 90% efficiency using a 70% Xe: 30% COs gas 
mixture. The detector count rate capability is > 100 kHz with neg- 
ee a ENP PNG 2 ey SAREE. ie eiah: at 
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41478 A simple leveling scheme tc keep the incident flux 
I/sub O/ constant. Bridges, F. (Univ. of California, Santa 
Cruz, CA). pp 47 of Sreapedia of the 12th annual users 
group meeting of the Stanford Synchrotron Radiation Lab- 
oratory. Stanford, CA; -Stanford Synchrotron Radiation 
Laboratory (1985). (CONF-85 10138—). 
From 12. annual Synchrotron Radiation Lab Users Group 
meetin Stanford, CA, USA (24 Oct 1985). 
flux I/sub O/ delivered to an experiment by a monoch- 
rometer varies in time as a result of changes of beam position, de- 
creases in the beam current and, in the case of swept energy experi- 
ments, from monochrometer crystal glitches. In EXAFS fluores- 
cence experiments of dilute impurities, changes in I/sub O/ show 
up in the spectra (the ratioing of I/sub F/ to I/sub O/ is not per- 
fect) and corrections must be. made. Small glitches can be removed 
easily, but large glitches or steps in the data are difficult to handle. 
To reduce these effects, a simple leveling scheme has been devel- 
oped which keeps I/sub O/ nearly constant; changes in I/sub O/ 
are decreased by an order of magnitude. The leveling feedback cir- 
cuit makes use of the piezoelectric tuning crystal in the monochro- 
meter. Typically the diffraction peak is detuned by 1/2 to reduce 
the higher harmonics. With leveling, this detuning varies, roughly 
from about 1/3 to 2/3, and sometimes less. The resulting change in 
harmonics may be a problem for experiments very sensitive to the 
harmonics, but in the test runs, such difficulties did not dominate. 


41479 The development of a scanning transmission X ray 
microscope. Duke, P.J.; MacDowell, A.A.; Burge, R.E.; 
Browne, M.T.; Buckley, C.J.; Cave, R; Freake, A.; 
Kenney, J.M.; Michette, A.G.; Morrison, GR. (King’s s Col- 
lege, Strand, London WC2R 2LS). pp 48 of Proceedings of 
the 12th annual users group meeting of the Stanford Syn- 
chrotron Radiation Laboratory. Stanford, CA; Stanford 
Synchrotron Radiation Laboratory (1985). (CONF- 
8510138—). 

From 12. annual Synchrotron Radiation Lab Users Group 
nee Stanford, CA, USA (24 Oct 1985). 

A scanning transmission x-ray microscope (STXM) i is being 
constructed for installation at the SRS, pede | in 1986. The ra- 
diation will be provided from an undulator source combined with a 
monochromator operating over the 2nm to S5nm wavelength range. 
Focussing of the soft x-rays to form a micro focal spot of = 100nm 
diameter will be achieved using a high resolution zone plate being 
fabricated at King’s College using contamination writing in a 
STEM. Recent results from the zone plate fabrication programme 
and the results of zone plate tests are presented. The programme of 
development of the STXM is described. 
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REFER ALSO TO CITATION(S) 39843, 41509, 41632, 41648, 41943 


41480 (AD-A—166106/5/XAB) Frequency-domain analy- 
sis of Jigh-Explosive Simulation T: - Technical 
report, 2 January-25 May 1984. Bingham, B.L. (Applied Re- 
search Associates, Inc., Albuquerque, NM (USA)). 30 Mar 
1985. 132p. NTIS, PC ‘A07 AOl. 

The High Explosive Simulation Technique (HEST) is a 
method of simulating the airblast from a nuclear detonation. HEST 
cavities are usually designed to match an idealized Speicher-Brode 
representation of a nuclear airblast overpressure-time waveform, 
but significant differences often occur. Of particular interest in this 
report is the high frequency spiking characteristic of HEST cavities 
and its possiole effect upon ground shock and structural response. 
One product of this work effort was a computer code, FREQRES, 
which calculates soil or structural response due to an ideal 
Speicher-Brode airblast waveform input. This response to a 
Speicher-Brode input can then be compared to the measured HEST 
response to obtain a qualitative indication of the effects of HEST 
anomalies. For the test data investigated in this report, the spiking 
from the HEST records had very little effect upon structural and 
soil response. FREQRES also provided a quantitative measure of 
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HEST record frequency content transferred to soil and structure 
response. 


41481 (AD-A—166108/1/XAB) Implementation of ther- 
mal models and algorithms at Field Command, DNA (Defense 
Nuclear Agency). Technical report, 25 May 1983-31 March 
1984, Chambers, B.S. (Science and Engineering Associates 
Inc., — MA eer 12 Dec 1984. 117p. SEA—84-4). 
NTIS, PC A06/MF AOl1 

This report describes an implementation of a model on a ma- 
chine at Field Command, DNA. This model estimates the radiated 
environment generated by aluminum-LOX thermal radiation simu- 
lators. This report describes an implementation of a model on a ma- 
chine at Field Command, DNA. This model estimates the radiated 
thermal environment generated by aluminum-LOX thermal radi- 
ation simulators. Defense Nuclear Agency (DNA) has been sup- 
porting efforts for the past seven years whereby thermal radiation 
from nuclear weapons can be simulated. These efforts have pro- 
duced both large-area thermal simulators with moderate fidelity 
and high-fidelity smaller laboratory ones. DNA has also been sup- 
porting the development of models and algorithms, that are de- 
signed to be used to estimate the radiated environments from these 
simulators, for the past five years. All of the various models and 
algorithms discussed and used to predict the thermal environments, 
are called ALFGEE, an acronym for Aluminum-LOX Field Gen- 
erated Environment Estimator. Basically, these models are reason- 
ably simple numerical simulations at each flame. They are used to 
calculate the radiance at desired positions in the field at an imagi- 
nary detector oriented in some specified direction. 


41482 (AD-A—166462/2/XAB) Simulation development 
for Silo Test Program (STP). Volume 2. Detonation charac- 
terization of NA/NP (aqueous nitric acid/nitropropane) and 
NPN (nitropropane nitrate). Technical report, 11 January 
1982-31 March 1984. Rosenberg, J.T.; Erlich, D.C; 

Keough, D.D. (SRI International, Menlo Park, CA (USA)). 
31 Mar 1984. 122p. NTIS, PC A06/MF A0l. 

In support of the Defense Nuclear Agency (DNA) Silo Test 
Program, the planar steady detonation processes were characterized 
and initial JWL (Jones-Wilkins-Lee) equation of state (EOS) coeffi- 
cients were developed for two chemical high explosives (HEs), 
NA/NP and NPN. NA/NP is a liquid explosive composed of weak 
(Baume 42) aqueous nitric acid (NA) and the solvent nitropropane 
(NP). The NA/NP studied here was 3.158 parts NA to 1 part NP, 
by weight, and its density was 1.25 Mg/m cubed at 29°C. NPN (ni- 
tropropane nitrate) is a damp granulated blasting agent composed 
of ammonium nitrate (AN), NP, and methyl alcohol (MA). The 
study material was 0.848 AN, 0.075 NP, 0.075 MA, and 0.002 meth- 
ocel (an added antimigratory agent), by weight, and had a density 
of 1.01 Mg/m cubed. These unusual explosives are being consid- 
ered by DNA for use in various nuclear weapons effects simulators 
because of their potential for producing desired pulse shapes at 
competitive costs. SRI large-scale multiple Lagrange particle-veloc- 

gage experiments, in combination with Lagrange analyses, quan- 


ynamic 
<th the SBS TIGHR cada, anbetted the sdhette adios patho t0 
pressures approaching atmospheric. NA/NP exhibited ideal detona- 
tion with a pressure-relative volume (p-V) adiabatic release path 
slightly above that of nitromethane (NM) and a resolved reaction 
zone of surprisingly long duration, 0.2-0.6 microsecs. 


41483 cage gra ogee method for achiev- 
acceleration of 


ing to ultrahigh velocities. 
ee eee» ee 
ary 1986. Hertzberg, A.; Bruckner, A.P.; Mattick, A.T. 
Bogdanoff, D.W. (Washington Univ., Seattle (USA). Aero- 
oes Energetics Research Program). 1986. Contract 

85ER 13382. 63p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE86013144. 

The authors have been exploring the critical aspects of this 
program largely as outlined in the statement of work of their origi- 
nal proposal. Their main concentration has been on the velocity 
range between 6 and 50 km/sec. Recent investigations have proved 
very encouraging in that they have revealed a way in which they 
can use conventional gaseous explosives such as oxygen and hydro- 
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gen properly diluted to achieve velocities up to 11 km/sec. A dis- 
cussion of this promising technique is contained in Appendix A. 
This has been an important finding in that it allows the use of a 
more comfortable entrance velocity to the beginning of the tech- 
nique of the solid explosive driven ramjet. This would avoid the 
complication of sensitizing a relatively low detonation velocity 
solid explosive and constitutes, the authors feel, a significant ad- 
vance in their theoretical development. As stated in the original 
proposal, calculations up to the 25 km/sec range necessitated the 
adoption of simplifications in order to develop an overall physical 
picture of the process. The authors fully realize that, before propos- 
ing any serious experiments, a much more complete set of calcula- 
tions of the 11 to 50 km/sec possibilities must be developed. There- 
fore, they have initiated the process of developing the computation- 
al fluid mechanics codes necessary to carry out the detailed calcula- 
tions necessary to either uncover hidden difficulties or unexpected 
advantages. These computational fluid dynamics calculations have 
been initiated, using recent advances in computational fluid me- 
chanics principles. Work on the axisymmetric nonsteady flow codes 
is currently under way and it appears that there do not exist any 
unusual computational barriers to prevent obtaining the required 
depth of understanding for this program. Current progress in this 
program and plans for the future are reported in Appendix B. 


41484 (LA—10749-MS) Anvil detonator: a 300° 
hot-wire-ignited, nonprimary-explosive device. Dinegar, R.H.; 
Johnson, J.O. (Los Alamos National Lab., NM (USA)). Jul 
1986. Contract W-7405-ENG-36. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013635. 

The search for a combination of explosives and low-energy 
means Of initiation that will function in the 300°C region appears to 
be successfully concluded. PYX, NONA, HNS-II, and KP have 
been employed satisfactorily as donor charges in hot-wire-ignited, 
flying-plate assemblies. The standard method of construction used 
in flying-plate detonators is unsatisfactory, however. A completely 
new and novel design that results in consistent initiation, employing 
a shock-up process has been developed. In this anvil detonator, 
PYX is the donor charge and NONA is the acceptor explosive. — 
Both these explosives are stable in the 300°C region. 1 ref., 1 fig. 


41485 (LA-UR—86-2182) Stress-time profiles, Hugoniot, 
and shock sensitivity data for 1-GPa shocks in low-density 
HMxX (octogen) explosive. Dick, J.J. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 10p. 
(CONF-8606155—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86012440. 

From Data exchange agreement meeting; Gramat, France 
(30 Jun 1986). 

Using manganin gauges, plane-wave stress-time profiles were 
obtained for HMX explosive with 35% voids. Profiles were taken 
at several sample thicknesses for input stresses near 1 GPa. The ob- 
jective was to observe the effect of the porosity on the compacting 
and initiating wave. The character of the initiation build-up is dif- 
ferent from that seen in full-density explosives. Profiles in PBX 
9404 were taken for comparison. These profiles should provide a 
good test for 1-D modeling of the compaction and initiation proc- 
esses. Hugoniot and Pop-plot data for the pour-density HMX are 
also presented. 10 refs., 8 figs., 2 tabs. 


41486 (SAND—85-1859) Investigations pertinent to igni- 
tion of sprayed layers of silver acetylide - silver nitrate. 
Wildin, M.W. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1986. Contract AC04-76D 89. 122p. 
NTIS, PC A06/MF A0Ol; 1; GPO Dep. File Number 
DE86012679. 

In order to shape the pressure pulse produced by ignition of 
thin sprayed layers of silver acetylide - silver nitrate due to expo- 
sure to intense thermal radiation, a better understanding of the fac- 
tors controlling ignition is required. Several experimental investiga- 
tions designed to reveal or evaluate the pertinent factors were un- 
dertaken, and the results of these investigations are reported here. 
The principal investigations measured the ignition delay time, the 
pressure pulse magnitude and rise time, the thermal radiative prop- 
erties, the surface appearance of SASN at high magnification; and 
high-speed photographs were taken before, during and after the ig- 
nition process. The small and large light sources employed at the 
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Light-Initiated High Explosive Facility at Sandia National Labora- 
tories in Albuquerque were characterized in terms of their radiative 
output. The results indicate that simultaneity of ignition and peak 
pressure output can be improved by irradiation with higher peak 
absorbed fluxes and higher absorved energies per unit area. It was 
also found that the absorptivity of SASN was most strongly affect- 
ed in the visible portions of the spectrum by exposure to ultraviolet 
radiation. 9 refs., 43 figs., 1 tab. 


(SAND—86-1268) Numerical routines for predict- 
ing ig ignition in pyrotechnic devices. Pierce, K.G. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jun 1986. Contract 
AC04-76DP00789. 11lp. NTIS, PC A06/MF A01; GPO 
Dep. File Number DE86013251. 
Two numerical models of the thermal processes leading to 
paren in a pyrotechnic device have been developed. These 
models are based on finite difference approximations to the: heat dif- 
fusion equation, with temperature-dependent thermal properties, in 
a single spatial coordinate. The derivation of the finite difference 
equations is discussed and the methods employed at boundaries and 
interfaces are given. The sources of the thermal-properties data are 
identified and how these data are used is explained. The program 
structure is explained and example runs of the programs are given. 


41488 ee A ys Size distribution of unburned 
aluminum particles in solid propellant rocket motor exhaust. 
Larson, R.S. (Sandia National Labs., Livermore, CA 
(USA)). Jun 1986. Contract AC04-76DR00789. 20p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86013376. 

The size distribution of particles of unburned aluminum exit- 
ing a solid propellant rocket chamber is calculated by extending a 
previously developed theoretical model. Both one-dimensional and 
two-dimensional approximations to the chamber flow field are con- 
sidered, but particle velocity lags are neglected. Results of the one- 
dimensional analysis differ from the more realistic two-dimensional 
results in that they predict a lower overall combustion efficiency 
and a most probable particle size which is always greater than zero. 
It is argued that these observations can be explained by the fact 
that the one-dimensional flow field allows many particles to pass 
through the chamber with a very short residence time. 


(UCRL—94255) Buffered explosions in steel pres- 
sure vessels, Glenn, L.A. (Lawrence Livermore National 
Lab., CA (USA)). 1986. Contract W-7405-ENG-48. 12p. 
(CONF-860844—1). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86008763. 

From 9. international conference on high energy rate fabri- 
cation; Novosibirsk, USSR (18 Aug 1986). 

The impulse delivered to the walls of a vessel containing an 
explosion will increase if material is placed between the walls and 
the charge. If the impulse application time is small in compared 
with the eigenperiod of the vessel, the wall stress will increas= in 
direct proportion to the impulse. Conversely, if the application 
period can be extended beyond half the eigenperiod, the peak stress 
will be proportional to the ratio of the impulse to the delivery 
period. With powder or granular buffers, it is possible for the deliv- 
ery period to increase faster than the impulse as the buffer mass is 


evacuating the space between the walls and the explosive. If the 
buffer material is to serve as an effective mitigator, it must collapse 
on shock loading to a final density that depends only weakly on 
pressure; the criterion is that the wave speed in the material that 
impacts the wall must be small comparison with the impact (parti- 
cle) speed. This behavior apparently occurs with salt, at least for 
modest values of the charge parameter, but to a lesser extent with 
snow under the same conditions. The vermiculite data are compara- 
ble to the salt in the charge paramete region where the two over- 
lap; with increasing explosive, however, the vermiculite appears to 
behave like the snow and its effectiveness as a mitigator rapidly di- 
minishes. It is also clear that once the wave speed criterion is seri- 
ously violated, the use of a powder buffer will result in a higher 
wall stress than if only air filled the space between walls and 
charge. 5 refs. 
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ALSO TO CITATION(S) 41138, 41223, _—* 42377, 42378, 42379, 
42380, ¢ asa 4 42382, 42383, 42384, 42385, 42386, 42387 


41490 (AD—130217/3/XAB) Operation Teapot. Nevada 
Test Site, February-May 1955, Project 39.3, thermal radi- 
ation measurement. (Edgerton, Germeshausen and Grier, 
Inc., Boston, MA (USA)). Oct 1956. 10p. (WT—1187). 
NTIS MF AO1. 


41491 (AD—224416/8/XAB) Structures instrumentation. 
Meszaros , J.J.; Randall, J.I. (Army Armament Research 
and Development Command, Aberdeen Proving Ground, 
- — Ballistics. Research Lab.). Feb 1955. 10p. NTIS 

For the purpose of obtaining structural loading data in con- 
nection with Program 3 of Operation UPSHOT-KNOTHOLE, 
Project 3.28.1 was given the responsibility of measuring transient 
physical phenomena associated with the blast loading of specially 
designed structures and a variety of test items. On Shots 9 and 10, a 
total of 892 channels of instrumentation were provided to secure in- 
formation on air pressure, earth pressure, structural strain, displace- 
ment, acceleration, panel-time-of-break and angular velocity. 


41492 (AD-A—165956/4/XAB) Interaction of moving 
shock with thin stationary thermal layer. (Aerospace Corp. 
El Segundo, CA (USA). Aerophysics Lab.). 20 Feb 1986. 
36p. (ER—-0086(6785)-2). NTIS, PC A03/MF AO1. 

An analytical model is presented for the interaction between 
a moving shock and a thin thermal layer of semi-infinite extent. The 
fluid is assumed to be inviscid and ideal. The model is based on 
flow-field characteristics deduced from the detailed numerical-code 
calculations of Schneyer and Wilkins (1984). Flow-field properties 
of interest include the peak surface (stagnation) pressure at the base 
of the incident shock, the forward extent of the shock-induced pre- 
cursor, and the surface pressure at the latter location. Good agree- 
ment with Schneyer and Wilkins is obtained subject to appropriate 
choice of an arbitrary constant k introduced into the analytical 
model. Further validation of the model is needed. 


41493 ee eras Investigation of environ- 


ment and response phenomena for target structures in 
ioc anid Eutainel came, 2 keen Uae Aa 
1981. Ito, Y.M.; England, R.H.; Kreyenhagen, K.N. (Cali- 
fornia Research and Technology, Inc., Chatsworth (USA)). 
on 1981. 113p. (CRT—3400F). NTIS, PC A06/MF 

There are situations in which peak overpressure on the sur- 
face may be a conservative or even a misleading kill criterion. To 
kill structures hardened to withstand the effects of several thousand 
psi Overpressures may require such small miss distances for a blast- 
only kill that the structure will be within or very near the crater. 
Other effects - notably direct ground shock and cratering action 
will then become substantial, if not overwhelming, factors in the 
structure kill. This report concludes: (1) Using simulated MIDDLE 
GUST III dynamic environment, response of representative struc- 
tures at various ranges near the crater were analyzed. For example, 
the MX-B vertical shelter (1/d = 7) is predicted to be destroyed in 
the crater margin due to decoupled effects of peak ground shock 
pressure (crushing), dynamic ground shock gradient (plastic hinge), 
and late-time differential displacement (plastic hinge). (2) Distinct 
layering in the MIDDLE GUST III geology (probably typical of 
many target sites) substantially affects structure vulnerability to dy- 
namic ground shock gradient and late-time differential and late-time 
differential displacement from cratering flow. (3) Environment near 
nuclear craters will be more severe than near HE craters, due to 
effects of 5-10 times higher peak overpressure at crater radius. 
Thus, HE sources alone will not simulate the combined environ- 
ment effects near nuclear craters. (4) If test sites which are chosen 
have no strong relective interface at a relatively shallow depth, the 
near-crater environnent for model structures will probably not be 
as severe as for full-scale structures near nuclear craters in typical 
layered geologies. 
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41494 (AD-A—166033/1/XAB) Analysis of radiation ex- 
posure for Naval personnel at Operation Castle. Technical 
report, 1 January 1983-31 January 1984, Thomas, C.; Goetz, 
J.; Klemm, J.; Weitz, R. (Science Applications International 
Corp , McLean, VA (USA)). 28 Feb 984. 179p. (SAI—84/ 
1s). NTIS, PC A09/MF AO1. 

Film-badge doses are reconstructed for sixteen ships and the 
residence islands of Enewetak and Kwajalein Atolls resulting from 
the six nuclear detonations comprising Operation CASTLE 
(March-May 1954). Fallout from Shots BRAVO and ROMEO was 
the major source of contamination on most of the ships and islands. 
Varying amounts of fallout from Shots UNION, YANKEE, and 
NECTAR contributed somewhat to the total doses of the ship- 
board and island-based personnel; no fallout was experienced as a 
result of Shot KOON. Shipboard personnel received additional ex- 
posure from hulls and salt water piping systems that had become 
contaminated from operating in the radioactive waters of Bikini 
Lagoon. From the reconstructed radiation environments, both top- 
side and below, an equivalent film badge dose is calculated and 
compared to actual dosimetry data. Agreement is very good during 
badged periods when the ships received significant fallout. When 
topside intensities were not documented, generally late in the oper- 
ation when intensity levels were low, agreement is not as good. 
Calculated ship contamination doses of significance are in excellent 
agreement with limited available dosimetry data. Calculated aver- 
age doses for shipboard personnel range from a low of 0.19 rem for 
the crew of the USS LST-825 to a high of 3.56 rem for the crew of 
the USS PHILIP. Average doses on the residence islands of 
Enewetak and Kwajalein Atolls are 1.09 rem and 0.32 rem, respec- 
tively. 


(AD-A—166034/9/XAB) Implications of the nu- 
clear winter thesis. Technical report, 1 May 1984-1 June 
1985. Feidbaum, C.B.; Bee, R.J.; Garrett, B.N.; Glasner, 
B.S. (Palomar Corp., Washington, DC (USA)). 24 Jun 1985. 
83p. NTIS, PC A05/MF AO1. 

This report assesses the potential policy implications of new 
findings concerning the long-term atmospheric, climatic, and bio- 
logical effects of nuclear war, commonly referred to as nuclear 
winter. A summary of the prominent study of these effects, The 
Global Atmospheric Consequences of Nuclear War by Turco, 
Toon, Ackerman, Pollack and Sagan (TTAPS) is provided. Poten- 
tial policy implications are examined regarding nuclear weapons 
strategy and deterrence, extended deterrence, targeting, C3I and 
damage assessment, future R&D and force modernization, strategic 
defense systems, arms control, civil defense and the strategic impli- 
cations of U.S. and Soviet perceptions of nuclear winter. Issues and 
questions for further research are addressed. 


41496 (AD-A—166100/8/XAB) Propagation Simulator 
enhancement program. Technical report, 16 March 1983-30 
April 1985, Cross, E. (General Electric Co., Philadelphia, 
oo Space Div.). 1 May 1985. 38p. NTIS, PC A03/ 


The DNA Propagation Simulator was designed and fabricat- 
ed by General Electric Company to simulate in hardware the prop- 
agation disturbance in a transionospheric radio link caused by a 
high-altitude nuclear detonation. Under Contract DNA-83-C-0109, 
General Electric Company added several enhancements to the 
DNA Propagation Simulator, including incorporation of the VAX 
11/730 computer, automatic adjustment of the mean power profile, 
additional delay lines with 40- and 80-nanosecond tap spacing, and 
L- and S-band frequency translators. Field support was also provid- 
ed to users of the simulator. This final technical report summarizes 
the achievements of this enhancement program. 


41497 (AD-A—166103/2/XAB) Evaluation of potential 
modifications SEER Estimation 


to the (Simplified of Expo- 
sure to Radiation) fallout code. Technical report, 1 August 
1982-1 August 1983. Edwards, R.C. (Science Applications 
International Corp., McLean, VA (USA)). 1 Sep 1983. 6i1p. 
(SAI—83/1176). S, PC A04/MF AO1. 

This report presents the methodology and results of an at- 
tempt to modify and improve the computer code SEER (Simplified 
Estimation of Exposure to Radiation). SEER, part of the large nu- 
clear weapon damage-assessment code CIVIC, was developed in 


the early 1970s with the intent that it simulate the fallout exposure- 
rate contours of DELFIC (Defense Land Fallout Interpretive 
code) while using a minimal amount of computer time. A problem 
that surfaced with the development of SEER was the fact that the 
SEER methodology leads to an overprediction of the total activity 
deposited on the ground. In order to compensate for this character- 
istic, SAI has lowered the value of the K-factor in the SEER por- 
tion of CIVIC to approximately half of the original value. The K- 
factor is the amount of weapon fallout activity per unit yield, dis- 
tributed over unit area. Its value is not precisely known, in part be- 
cause the percentage of total radioactive debris that constitutes 
early fallout (as opposed to that which is lofted to high altitudes 
and carried off beyond local fallout distances) is not well known 
and varies with height of burst and other conditions. This work 
effort investigated the possibility of modifying the SEER methodol- 
ogy so that activity is conserved and a good approximation to 
DELFIC results could be obtained without resort to Sinai 
of the K-factor. 


41498 (AD-A—166104/0/XAB) 7912AD 

digitizer evaluation. Technical report, 1 September-31 Decem- 
ber 1984, Farmer, J.K.; Bonn, R.H; Bryars, J.D. 
(JAYCOR, San Diego, CA (USA)). 21 Jan 1985. Sip. 
NTIS, PC A04/MF AO1. 

The 7912 is a microprocessor-based recording high-speed 
digital oscilloscope. The accompanying report details tests conduct- 
ed as an evaluation of the 7912AD for use in underground nuclear 
testing, data accuracy, bandwidth, and susceptibility to electromag- 
netic pulses associated with UGT. Since electromagnetic interfer- 
ence may disrupt the power supply being used for the 7912AD, an 
evaluation of the machine with regard to brief power losses was 
conducted. Finally, a theoretical study was made of data recovery 
time and of the micro-processor-based control system in the 7912. 


41499 (AD-A—166110/7/XAB) 

domain wave-form for the 

duced -electromagnetic noise. Technical report, 15 August 
1984-23 January 1985, Garrity, J.J.; Formato, R.A. (Science 
Applications International Corp., Stow, MA (USA)). 23 Jan 
1985. 21p. (SAIC—85/1022). S, PC A02/MF A011. 

This work evaluates the performance of extremely wide- 
band time-domain electromagnetic pulse sensors that can be used to 
measure the waveform of dust-induced ic noise. Wide 
band-analog transducers (antenna) may consist of simple center fed 
dipole elements suitably impedance loaded along their length to 
provide a traveling-wave current distribution. Established tech- 
niques are used to analyze the performance of such a device, and it 
is concluded that suitable sensors are well within the state of the 
art. 


41500 Oe Analysis and prediction 
of outrunning ground motion. Technical report, 8 December 
1983-23 January 1985. (Applied Research Associates, Inc., 
a NM (USA). 23 Jan 1985. 5ip. NTIS, PC 
A04/MF AO1. 

With the advent of the hard mobile launcher, the need for an 
accurate prediction procedure for the outrunning ground shock 
(i.e., the wave that arrives before the airblast) has increased. Most 
methods developed in the past for the prediction of the outrunning 
wave concentrate on a limited number of HE experiments. This 
report describes the development of a new method to predict the 
outrunning portion of the ground shock. This method is an exten- 
sion of the one developed by Sauer (1964). It is based on the empir- 
ical analysis of data provided by several recent HE experiments at 
various heights-of-burst. A characteristic velocity time history 
waveform, which is normalized by the outrunning velocity peak 
and a site dependent time scale factor, is introduced. The method is 
evaluated against data from several experiments and the results are 


41501 (AD-A—166198/2/XAB) Quasi-static experiments 
designed to explain strength of rock in an explosion. Final 
report, 1 February 1984-31 July 1985. Scholz, C.H. (Colum- 
bia Univ., Palisades, NY (USA). Lamont-Doherty Geologi- 
cal Observatory). Nov 1985. 32p. NTIS, PC A03/MF AOl1. 





In the failure of rock in an underground nuclear explosion it 
ee 


cases, the “es was observed to split abruptly, with a single axial 
crack when confining pressure reached a critical level. In the third 
case, no abrupt failure occurred but a number of axial cracks were 
found to have formed, grown stably, but did not penetrate the 
outer wall of the ring. The first two cases are explained by hydrau- 
lic fracturing of the ring. Observations and analysis indicate that, in 
the third case the cracks initiated at flaws on the inner surface of 
the ring and propagated outwards in-a stable manner. This case, in 
which a tensile crack propagates in an all-around compressive stress 
field, provides some insight into axial cracking of rock in triaxial 
compression and tensile failure of rock under radial shock loading. 
These results are suggestive but not conclusive as regards the seis- 
mic-coupling problem. 


(AD-A—166211/3/XAB) Electron-ion recombina- 
tion in air at EMP fields. Technical report, 16 March 1984- 
16 April 1985. Chervenak, J.G.; van Lint, V.A.J. (Mission 
Research Corp., San Diego, CA (USA)). 12 Jun 1985. 68p. 
(MRC/SD-R—170). NTIS, PC A04/MF AO1. 

A pulsed-electron beam and a parailel-plate ion chamber 
were used to measure the electron ion recombination coefficient, 
B/sub e/, in dry and moist air as a function of the electric field. In 
moist air the value at 1000 V/cm (100,000 V/m) is in agreement 
with the value normally used in EMP calculations and results from 
the agglomeration and clustering of the air ions. An increase in B/ 
sub e/ at lower fields is consistent with a recombination process in 
which H2O molecules act as a third body. The dry-air results are a 
decade below the moist-air values at a given field. Direct measure- 
ment of the equilibrium field, E/sub s/, was made and found to be 
consistent with the value expected from the measured recombina- 
tion coefficient. The measured values of B/sub e/ and E/sub s/ 
show that three-body recombination is not a significant electron-re- 
moval process at EMP fields. 


(AD-A—166315/2/XAB) Blasting and blast effects 
a 1, Air blast. Special report. (Cold Re- 
“y Lab., Hanover, NH 

SA)). Dec 1985. “68p. S, PC A04/MF AO1. 

Contents include: ideal blast waves in free air; the shock 
equations for air blast; scaling procedures for comparison of explo- 
sions; reflection and refraction of airblast; effect of charge height, 
or height of burst; attenuation of air blast and variation of shock- 
front properties; air blast from nuclear explosions; air blast from un- 
derground explosions; air blast from underwater explosions; air 
blast damage criteria; effects of ambient pressure and temperature; 
explosions in vacuum or in space; air blast attenuation over snow 
surfaces; shock reflection from snow surfaces; shock velocity over 
snow; variation of shock pressure with charge height over snow; 
release of avalanches by air blast. 


(AD-A—166460/6/XAB) Optical properties of 
blow-off particulates. ee 
uary 1984, Davis, E.J. i oe cee eee ee A 
ton; WI (USA)). 29 Feb 1984. 109p. NTIS, PC A06, 


" Results of the second phase of baseline studies on the elec- 
tromagnetic scattering properties of dust particles generated in sim- 
ulated nuclear explosions are presented. Using techniques and 
equipment developed by the principal investigator, complex refrac- 
tive indices, particle sizes, and albedos of thermal dust particulates 
were measured as a function of wavelength of the laser light 
source. The particulates were obtained from solar furnace experi- 
ments performed under a separate contract. 


41505 eae Gee 


Soviet military 
Washington, De (USA (USA) Mar 
1986. 158p. NTIS. "PC AC8/MF AOl. 
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This report presents developments within the military forces 
of the USSR. Topics addressed include: Nuclear Force Operations; 
Strategic Defense and Space Operations; Soviet Forces for Theater 
Operations; Readiness, Mobility, and Sustainability; Research, De- 
velopment, and Production; Global Ambitions; and US Policies and 
Programs. With the initial deployment of mobile SS-25 interconti- 
nental ballistic missiles to operational ICBM regiments in 1985, the 
Soviet Union confronted the world with further proof of its inten- 
sive drive for offensive military weapons capable of underwriting 
its political objectives against the West. Deployment of the SS-25 
violates SALT agreements. The new, highly survivable, road- 
mobile, fifth-generation SS-25s entered service as the deployment of 
the USSR’s highly accurate, fourth-generation, silo-based SS-18 
Mod 4 ICBM program was reaching completion. At the same time, 
test firings of the fifth-generation, rail-mobile SS-X-24 ICBM con- 
tinued. Preparations were also underway for test flights of three 
future ICBMs being developed to build on the capabilities of the 
fourth and fifth generations. By the mid-1990s, nearly all of the 
USSR’s currently deployed strategic nuclear attack forces -- 
ICBMs, SNLBMs, and manned strategic bombers -- will have been 
replaced by more-advanced strategic nuclear weapons systems. Par- 
alleling the offensive strategic developments of 1985, the Soviet 
Union pressed forward with advanced strategic defense systems. 
Construction continued on new over-the-horizon radars and large 
phased-array radars capable of tracking greater numbers of targets 
with increased accuracy. 


(AD-A—995278/9/XAB) Operation Hardtack. 
Project 1.10. Blast overpressure from very-high altitude 
bursts. Report for April-October 1958, Pantall, J.T.; Haskell, 
N.A. (Air Force Geophysics Lab., Hanscom AFB, MA 
(USA)). 31 Oct 1984. 32p. NTIS, PC A03/MF AO1. 

The objective was the measurement of time of arrival, peak 
overpressure, and pressure versus time at five balloon-borne canis- 
ters suspended at various distances below a device (Shot Yucca) 
detonated at a very-high altitude. In order to circumvent telemetry 
blackout, the pressure data were to be stored on internal recorders 
and then played back into the telemeter transmitters, as well as tele- 
metered directly. A power failure in the receiving station just 
before shot time rendered the command transmitter inoperative; in 
consequence, the canister recorders could not be turned on, and no 
delayed telemetering was possible. Direct telemetering was blacked 
out at the three closest canisters and the transmitter in the fourth” 
had not responded to the turn-on command signal before power 
failure occurred, but a direct telemetering signal was received from 
the most-distant canister. An apparent pressure signal was recorded, 
but the wave form was abnormal, and the time of arrival and peak 
overpressure appeared to be mutually inconsistent. It is believed 
that the signal was spurious and may have been produced by 
damage to the canister. About 0.3 second after the arrival of the 
questionable pressure signature, the radio-frequency carrier from 
this canister was lost, and no further data were obtained. It is possi- 
ble that the loss of signal represents the actual shock-arrival time. 


41507 (PB—86-180296/XAB) Glossary on the environ- 
mental impact of a nuclear war. Technical note. Verstraete, 
M.M. (National Center for Atmospheric Research, Boulder, 
CO (USA)). Feb 1986. 49p. (NCAR/TN—264-IA). NTIS, 
PC A03/MF AOl1. 

The glossary defines a number of words, expressions, and 
acronyms used in the description of the impact of nuclear war on 
the environment, and associated issues. Selected additional words 
related to the problems of armaments, disarmament, and nuclear 
war in general were also added for convenience, although terms 
and expressions specifically related to the medical aspects of the 
problem were not included. The glossary is an enlarged and updat- 
ed version of the glossary that was published as part of the 
SCOPE-Enuwar study on the same subject, and published by Wiley 
(Pittock et al., 1986). 
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4503 Explosion Detection 


(AD-A—166248/5/XAB) Body-wave magnitudes 
and locations of French explosions at the Mur- 
uroa Test Site. Marshall, P.D.; Lilwall, R.C.; Warburton, 
Penelope J. (UKAEA Atomic Weapons Research Establish- 
ment, Aldermaston). Nov 1985. 17p. (AWRE-O—12/85). 
NTIS, PC A02/MF AO1. 

Since 1975 the French have conducted underground nuclear 
weapon tests beneath the Mururoa atoll in the Tuamotu Archipela- 
go in the Southern Pacific. A least-squares joint estimate of origin 
time and epicentre together with a least-squares joint estimate of 
magnitude is presented for presumed explosions in this area. These 
are based on data taken from bulletins of the International Seismo- 
logical Centre. Some seismograms, recorded in Canada, are includ- 
ed to illustrate the nature of the P waves from these presumed ex- 


(AD-A—166252/7/XAB) Conceptual study of the 

Blast/Thermal Simulator) instrumentation, 

controls system. Technical 

report, 14 September 1983-31 May 1984. Starr, R.F.; Taylor, 

J.L.; Boylan, D.E.; Brasier, C.W.; Varner, M.O. (Sverdrup 

Technology, Inc., Tullahoma, TN (USA)). 12 Sep 1984. 
251p. S, PC A12/MF A0l. 

A conceptual study of a comprehensive instrumentation, 
data acquisition, and control s supporting the Large Blast/ 
Thermal Simulation Facility (LB/TS) addressing physical sensors; 
optical sensors, data acquisition, reduction, and display; facility con- 
trols; calibration systems; software, interface hardware; and associ- 
ated equipment is described. Physical sensors for measurement of 
pressure, temperature, heat flux, strain, displacement, and accelera- 
tion are discussed. Over ten candidate optical/non-intrusive meas- 
urement systems are evaluated for temperature, displacement, flow 
velocity, and other measurements. Three basic data acquisition sys- 
tems-a conventional digital system, an analog tape system and a 
hybrid analog/digital system--are evaluated to acquire process data 
from over 100 blast wave, flow field, thermal radiation simulator 
(TRS), and target response sensors. A system for monitoring of the 
facility status and control of the facility operation is also described. 
The complete sensor, data acquisition, and control system as devel- 
oped in this study will provide for robust, durable operation in the 
high-enthalpy, impulse environment of the LB/TS. 


41510 (AD-A—166394/7/XAB) Research and Soi 

ment at the center for seismic studies. Quarterly technical 

report, 1 April-30 June 1985. Romney, C.F.; Frazier, G.A. 
Science A . =e International Corp., McLean, VA 
SA)). 14’ Mar 1986. 33p. (SAI—86/ 1068,). NTIS, PC 

A03/MF AOl1. 

This report covers results from an international seismic data 
exchange test sponsored by the Group of Scientific Experts, U.N. 
Conference on Disarmament. It also reports on computer program 
development at the Center for Seismic Studies, on m/sub b/ bias as 
deduced from Soviet seismograms, and on noise levels and detec- 
tion thresholds of seismic stations that participated in the data ex- 
change experiment. 
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REFER ALSO TO CITATION(S) 41568 


41511 (CONF-8510134—) Snow watch 1985. Glaciologi- 
cal data. Kukla, G.; Barry, R.G.; Hecht, A.; Wiesnet, D. 
(eds.). (Columbia Univ., Palisades, NY (USA). Lamont-Do- 
herty Geological Observatory; Colorado Univ., Boulder 
(USA). eee Inst. for Research in Environmental 
ational Science Foundation, W: DC 

SA); Satellite Hydrology Associates, Vienna, VA 
SA)). Mar 1986. Contract FG02-85ER60366. 266p. NTIS, 
A12/MF A0O1; 1; GPO Dep. File Number DE8601 1983. 
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From SNOWWATCH 1985: workshop on CO/sub 2/ snow 
interaction; College Park, MD, USA (28 Oct 1985). 

This report presents the results of a workshop on snow 
cover and its role in the climate system, specifically as it may relate 
to potential CO,-induced climatic changes. Separate abstracts have 
been prepared for individual papers. (ACR) 


41512 ee ne pp 282-319) meq of results 
from energy and radiative-convective models. Schles- 
inger, ME. E. ‘ie on State Univ., Corvallis). Dec 1985. 
NTIS, PC AIT/ME A01. File Number DE860088 10. 

In Projecting the climatic effects of increasing carbon diox- 
ide. 

The energy balance models are discussed as a group. A gen- 
eralized formulation is presented, followed by discussions of surface _ 
energy balance models and planetary energy balance models. Sub- 
sequently, radiative-convective models are discussed in a like 
manner, with model formulation followed by results and analysis 
and interpretation of the results. 60 references, 15 figures, 16 tables. 


41513 (DP—1701-2) Proceedings of the DOE/AMS air 
pollution model evaluation workshop. Volume 2. Statistical 
analysis of results. Weber, A.H.; Kurzeja, R.J. (Du Pont de 
Nemours (E.1.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Dec 1985. Contract AC09-76SR00001. 239p. (CONF- 
8410165—Vol.2). NTIS, PC All/MF A0l; 1; GPO Dep. 
File Number DE8601 1666. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

This is Volume 2 of the Proceedings of the Kiawah Work- 
shop. A statistical analysis of the performance of mesoscale atmos- 
pheric dispersion models is presented. Two principal data sets, 
EPRI-Kincaid and MATS-1983, were used to provide input mete- 
orological data and to evaluate mesoscale dispersion models. Two 
methods of model evaluation were considered: one was a rigorous 
statistical approach while the other was more intuitive. In general, 
the methods yielded consistent results. However, the intuitive 
method was more suited for the early stages of model development, 
whereas the statistical method provided a better framework for 
general model evaluation. 


41514 ang ge | Nucleation in binary supersaturated 

gas mixtures. Bunz, H. (Kernforsch trum Karlsruhe 
GmbH. (Germany, FR). Lab. fuer Aerosolphysik und 
Filtertechnik 1; Karlsruhe Univ. (T.H.) (Germany, F.R.). 
Fakultaet fuer Maschinenbau). Feb 1986. 96p. (In German). 
NTIS (US Sales Only), PC A05/MF AOl1. File Number 
DE86752320. 

As the nucleation in supersaturated gases is the most impor- 
tant early stage of aerosol formation, the research of cluster forma- 
tion in supersaturated gases is the main subject of this work. Since 
computers of appropriate size have been available, computer simu- 
lations have been used as quite successful methods to examine these 
processes. In this work, for the first time, the nucleation in a binary 
gas mixture was researched using the molecular-dynamics method. 
The calculations showed that the cluster formation is influenced 
only little by the more volatile gas as long as the ratio of the 
vapour pressures is large, as is the case in many experiments. The 
formation of mixed clusters could be observed only if the ratio of 
the vapour pressures is drastically reduced. In these cases the inter- 
molecular structures of the different binding types are nearly inde- 
pendent of each other so that the total binding energy of the mixed 
cluster may be expressed by a simple scaling law based on the bind- 
ing energies of the pure components. (orig./PW). 


41515 (NP—6770113) Effects of anthropogenic aerosol 
particles on the radiation balance of the 

Newiger, M. (Hamburg Univ. (Germany, F.R.). Fachber- 
eich Geowissenschaften). 1985. 107p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86770113. 

The influence of aerosol particles is assessed on the basis of 
the changes in the climate parameters “albedo” and "neutron flux”. 
Apart from the directly emitted particles, particles formed in the at- 
mosphere as a result of SO2 emissions are investigated. The model 
of aerosol effects on the radiation field takes account of the feed- 
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back with the microphysical parameters of the clouds. In the inves- 


anthropogenic particles is little known. A comparison of the climat- 
ic effects of anthropogenic activities shows that aerosol particles 
and SO: emissions have opposite effects on the radiation balance. 
(orig./PW). 
41516 (UCRL—93658) Using three dimensional graphics 
to visualize multivariate scientific data. Grotch, S.L. —_ 
Contract W-7405-ENG-48. 15p. (CONF-860426—2). 
PC A02/MF A011; 1; GPO Dep. File Number DE86010788. 
From S jum on measurement of toxic air pollutants; 
a ee 7 Apr 19 
Rts ot caeuntenilie: de aan cee 
cabidhice guages tot of tan eclouti Yet ta Goting ots pooh 


several real-world examples are used to illustrate the 
the resultant interpretive potential possible 


Sul Sint atic cite dcomnsiedl 0 caenbeed una Ghote, 
and combinations of points and surfaces. Some of the many tech- 
niques available to enhance the utility of such graphics are shown. 


41517 Influence of Pacific Sea surface temperatures on 
seasonal precipitation over the Western Plateau of the United 
States. Sheaffer, J.D.; Reiter, E.R. (Colorado State Univ., 
Fort Collins). Archiv fuer Meteorologie, Geophysik und Biokii- 
matologie, Series A; 34: 111-130(1985). Contract AC02- 
76EV01340. 

Analysis of the long-term variability of interseasonal correla- 


for climatological data may be due to variable influences associated 
with ocean temperature anomalies in remote locations. Although no 
comprehensive explanation is offered for the observations, there is a 
general consistency with prior studies of the relationships between 
various SST anomalies and weather trends in western North Amer- 
ica. With additional refinement and extended scope these results 
may provide the basis for improved forecasts of seasonal weather 
ee ee ee 11 fig- 
ures, 


5002 Chemicals Monitoring And Transport 


a ALSO TO CITATION(S) 3951 , — 39522, 39523, 39549, 39557, 
40884, 40885, 40886, 40888, 40901, 41149, co 41173, 41223, 41262, 
41333, 41512, 41515, 41607, 41610, 91038 41760, 417% 


41518 (AD-A—166331/9/XAB) Acid rain and the envi- 
ronment: an ethical perspective. Master's thesis. ig, J.W. 
Air Force Inst. of Tech. Wright-Patterson , OH 
SA)). 1985. 78p. NTIS, PC AOS/MF AOI. 
in values and interests that it precipitates in order to formulate 
some suggestions for U.S. policy. The thesis discusses the different 
sources of acid precursors and their significance, then examines the 
effects of these pollutants on aquatic and terrestrial ecosystems. 


ERA-11/18 / 5674 


This is followed by a discussion of measures both to mitigate the 
effects of acid rain and prevent acid rain such as fluidized-bed com- 
bustion, timing, and coal washing. Federal funding to implement an 
Acid Rain Control Program is recommended; such a program 
should improve industry standards based on the maximum amount 
of sulfur dioxide that can be released. 


41519 (ANL—86-15) Environmental Research Division 
technical progress report, January 1984-December 1985. (Ar- 
National Lab., IL (USA)). May 1986. Contract W-31- 
09-ENG-38. 364p. NTIS, PC Al6/MF A01; GPO Dep. 
File Number DE86012839. 

Technical progress in the various research and assessment 
activities of Argonne National Laboratory’s Environmental Re- 
search Division is reported for the period 1984 to 1985. Textual, 
graphic, and tabular information is used to briefly summarize (in 
separate chapters) the work of the Division’s Atmospheric Physics, 
Environmental Effects Research, Environmental Impacts, Funda- 
mental Molecular Physics and Chemistry, and Waste Management 
Programs. Information on professional qualifications, awards, and 
outstanding professional activities of staff members, as well as lists 
of publications, oral presentations, special events organized, and 
participants in educational programs, are provided in appendices at 
the end of each chapter. 


41520 tea Formaldehyde sorption and de- 
sorption characteristics gypsum wallboard. Matthews, 
T.G.; Hawthorne, A.R.; Tate, C.V. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
21p. NTIS, PC A02/MF A01; GPO Dep. File Number 
D 12632. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

The sorption and subsequent desorption of formaldehyde 
(CH2O) vapor from unpainted gypsum wallboard has been investi- 
gated in environmental chamber experiments conducted at 23°C, 
50% relative humidity, an air exchange to board loading ratio of 
0.43 m/h, and CHO concentrations ranging from 0 to 0.50 mg/m*. 
Both CH2O sorption and desorption processes are described using a 
three-parameter, single-exponential model with an exponential life- 
time of 2.9 +- 0.1 days. The storage capacity of gypsum board for 
CHO vapor results in a time-dependent buffer to changes in CHzO 
vapor concentration surrounding the board, but appears to cause 
only a weak, permanent loss mechanism for CH2O vapor. Short- 
term CH:O desorption rates from CH2O-exposed gypsum board 
(prior to significant depletion of sorbed CH2O) exhibit a linear de- 
pendence with negative slope on CH2O vapor concentration .analo- 
gous to CHO emissions from pressed-wood products bonded with 
urea-formaldehyde resins. 


41521 (CONF-8504242—, pp 1-16) Car-environment- 
immission 


people - problems of limits. Moese, J.R. (Graz 
Univ., Austria). 1985. (In German). NTIS (US Sales Only), 
PC A14/MF AO1. File Number DE86752344. 

From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 

Technische Universitaet Graz. Mitteilungen des Institutes 
fuer Verbrennungskraftmaschinen und Thermodynamik.; No. 42. 

After a short description of medically important parts of 
emission from vehicles, there is a discussion of the difficulties in de- 
termining limits of immission related to health. The fact that we 
ourselves are the only really effective “guinea pig” for such long 
term effects of small and tiny quantities of noxious substances, that 
we are only looking at one noxious substance at a time for the ap- 
propriate limit, but in reality a number of different noxious sub- 
stances are acting simultaneously (and relatively little is known 
about their interactions) and that finally, the whole of the popula- 
tion (from before birth to old age, from those previously damaged 
to those affected elsewhere) must be included, make the difficulties 
of fixing “safe” immission limits very clear. (orig.). 
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41522 (CONF-8504242—, 33-53) Emission forecast 
for different exhaust gas strategies. Jost, P.; Wal- 
deyer, H.; Sonnborn, K.S. (Technischer Ueberwachi 
Verein Rheinland oeln, Germany, F.R.). 1985. 
German). NTIS (US Sales Only), PC A1l4/MF AO1. File 
Number DE86752344. 
From Conference on exhaust emissions and immissions from 
t; Graz, Austria (18 Apr 1985). 
Tec he Universitaet Graz. Mitteilungen des Institutes 


erbrennungskraftmaschinen und Thermodynamik.; No. 42. 
A model was developed, by which emission of noxious sub- 


stances from vehicles (eg CO, HC and NOsub(x)) could be predict- 
ed for different countries, in the form'of scenarios. The period for 
which they were calculated extends from 1970 to 2000. From the 
course of emission, the efficiency of different exhaust gas cleaning 
strategies can be made clear. In order to reduce loadings from nox- 
ious substances in the 1990's the effects of legislative measures of 
different severity, the use of lean burn concepts and the introduc- 
tion of vehicles with catalysts are examined. Comparisons are made 
between some selected EEC countries, such as West Germany, 
Great Britain and the Netherlands. With the present state of tech- 
nology, the use of 3 way catalysts appears to make the greatest re- 
duction of emission possible in the long term. (orig.). 


fuer Verbrenni 


(CONF-8504242—, pp 139-159) Assessment of ex- 
haust gas emission and immission of traffic in road and traffic 
planning. Tiefenthaler, H. (Innsbruck Univ., Austria). 1985. 

German). NTIS (US Sales Only), PC Al4/MF AOI. 
File Number DE86752344. 

From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 198 

Technische Shgeenaase Graz. a des Institutes 
fuer Verbrennungskraftmaschinen und Thermodynamik.; No. 42. 

The effects of the exhaust gas components carbon monoxide, 
hydrocarbons, nitrogen oxide, sulphur dioxide and the noxious sub- 
stances lead and soot are included in present planning practice. The 
basis for determining exhaust gas emission are the exhaust gas emis- 
sion factors, the driving cycle and the time changes of traffic densi- 
ty. The exhaust gas emission is determined for each exhaust gas 
component for each section of road in homogeneous emission peri- 
ods and separately for private and commercial vehicles. The total 
quantity of emission of the exhaust gas components or, taking into 
account the so-called toxicity factors, the total quantity of emission 
of all examined exhaust gas components can be given for the whole 
set of roads or the road network. Assessment is done taking into 
account the contribution of the quantity of exhaust gas to the gen- 
eral air quality situation, or by taking the effect on those concerned 
into consideration. The basis for describing the immission situation 
is the determination of the emission data and, derived from this, the 
forecast of the immission loading in the form of an immission card, 
for example. The changes in the field of legislative and technical 
development are at present difficult to estimate and due to the un- 
certainty of the input data, the sharpness of absolute statements in 
assessing forecasts of alternative scenarios is only slight. (orig./ 
HW). 


41524 (CONF-8504242—, pp 161-180) Noxious sub- 
planning 


stances in the air - traffic 
future. berger, H. (Technische Univ., Graz, Aus- 
tria). 1985. anna NTIS (US Sales Only), PC Al4/ 
MF AO1. File Number DE86752344. 

From Conference on exhaust emissions and immissions from 
seek anes Se, See’ (18 1985). 

on Graz. Mitteilungen des Institutes 

nuse Vgheaeameieiamtinanann Deets. No. 42. 

Necessary bundle of measures: Extension of public transport 
and restriction of individual traffic, extension and activation of 
large main roads (by-passes) to unload inhabited areas, building ga- 
rages, creation of residential streets, pedestrian precincts and cycle 
paths. The best possible traffic system can only be achieved if all 
means of transport are used efficiently. It is the duty of traffic plan- 
ners to develop an overall traffic system with the aims of benefiting 
the whole community. Due to wrong slowing down of traffic, the 
reduction of emitted quantities of noxious substances from private 
cars can be counteracted by general slowing down of traffic; fre- 
quent braking and restarting. The functional separation of residen- 
tial areas for living, areas for working, supply, education and lei- 


measures - traffic of the 
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sure pursuits which has been aimed at in recent decades must be 
slowly changed. This could reduce the traffic and mobility (mixed 
functions). The aims for traffic of the future are: suitability for the 
environment, economy, safety and capacity. In an integrated road 
network, the traffic must take over the correct purpose of traffic. 
(orig.). 


41525 (CONF-8504242—, pp 181-198) Immission of nox- 
ious substances as a town planning problem. Breitling, P. 
(Technische Univ., * Graz, Austria). 1985. (In German). 
NTIS (US Sales Only), PC Al4/MF AO01. File Number 
DE86752344. 

From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 

Technische Universitaet Graz. Mitteilungen des Institutes 
fuer Ve ee und Thermodynamik.; No. 42. 
The problems are divided according to the following points 
of view: 1. Traffic and area of dense traffic; 2. Criteria of “town” 
(planning); 3. Criteria of immission protection; 4. Conflicting aims; 
5. Strategies for protecting the town’s resident population; 6. 
Making traffic quieter; 7. Displacement problems; 8. Underground 
roads as a shielding measure; 9. Town planning immission protec- 
tion precautions; 10. Long term outlook; 11. Methods of building 
taking into account immission protection; 12. Outlook. (orig./HW). 


(CONF-8504242—, pp 199-227) Reducing emis- 
sion loading by measures the traffic. Waldeyer, 
H.; Leisen, P. (Technisc! echnischer Ueberwachungs-Verein Rhein- 
land e.V., Koeln, Germany, F.R.). 1985. (In German). NTIS 
(Us Sales Only), PC Ail4/MF AOl. File Number 
DE86752344. 

* From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 

Technische Universitaet Graz. Mitteilungen des Institutes 
fuer Verbrenn i und Thermodynamik.; No. 42. 

The traffic emitters are the main source of some of the main 
noxious materials in our environment. On the immission side, due to 
the low height of the sources, traffic is still more dominant. This 
makes reduction of emission necessary. Due to the slow replace- 
ment of the stock of existing vehicles and due to political difficul- 
ties in implementation, measures on vehicles are only successful in 
the long term. By contrast, measures to control traffic can be car- 
ried out relatively quickly and at relatively low cost. A demonstra- 
tion project at Duisburg is to examine whether, and to what extent, 
loading by noxious substances can be reduced. The problems of 
comparing results on immission from periods of measurement with 
different meteorological conditions are shown. A particular difficul- 
ty in optimization results from the opposite trends in carbon mon- 
oxide and hydrocarbon emission, compared to nitrogen oxides, de- 
pending on the mean driving speed. Taking the mean of four meas- 
uring positions, and a comparison of results before and after, a re- 
duction of CO emission by about one quarter could be achieved 
with a practically unchanged amount of nitrogen oxides. (orig./ 
HW). 


41527 CS es pp 249-268) Spread of noxious 
substances in roads and between tall buildings. 
Pucher, K.; Sturm, P. (Technische Univ., Graz, Austria). 
1985. (In German). NTIS (US Sales Only), PC Al4/MF 
AOl. File Number DE86752344. 

From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 

Technische Universitaet Graz. Mitteilungen des Institutes 
fuer be ger na mages ayn und Thermodynamik.; No. 42. 
When planning a new road in a very built-up area, the dif- 
ferent experts, such as traffic engineers, town planners, emission ex- 
perts, noise engineers, population and sanitation engineers 
must collaborate to find an optimum solution. If the existing flow of 
traffic and that to be expected on the new road is known, the emis- 
sion and immission of noxious substances in the area concerned can 
be determined. Immission of noxious substances can be found by 
theoretical calculation for simple buildings, but requires experimen- 
tal determination by models for great build-up and complicated 
contours. In parallel with this, the noise immission must be deter- 
mined for the actual and the planned conditions. The two results 
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together will show whether a good solution has been found or 
whether further improvement is necessary. (orig.). 


41528 (CONF-8504242— ee —_—- for the 
quantitative of tanita tte road traffic by 
3 gee how dhl ium fuer Bauten 
Austria). 1985. (In German). NTIS 
PC Al4/MF AOl. File Number 

86752344. 


From Conference on exhaust emissions and immissions from 
road rt; Graz, Austria (18 Apr 1985). 

Ti Universitaet Graz. Mitteilungen des Institutes 
ons Calhamamaaiaaieeadionn und Thermodynamik.; No. 42. 

With regard to the measures to reduce emission of noxious 


substances from vehicles expected in the near future, the estimation 
of components of this emission which will not be affected by this is 
gaining in importance. During these considerations concerning the 
impurities expected in the Marchfeld canal from emission in the 
area of the motorway along the banks of the Danube, a model was 
be produced, based on data from the existing literature, which 
permit the estimation ofthe solids deposed due to the road 
road i 


Gcccrtens GAaliacama adhien able ray GoUmni te semi onene 
by comparison or by our own field measurements. The 


culture, fisheries, , 
(ed.). (Lawrence Berkeley Lab., CA (USA)). Dec 1985. 
Contract AC03-76SF00098. 244p. NTIS, PC Al1l/MF AO1; 
1; GPO Dep. File Number DE86012477. 

The report discusses how climate change and vegetative re- 
sponse will affect selected areas of our way of life as a result of 
increased carbon dioxide concentrations. Needs for future research 
are identified. Separate abstracts have been prepared for individual 
chapters. (ACR) 


41530 (DOE/ER—0237, pp 1-23) Carbon dioxide and 
climate change: and overview. MacCracken, M.C. 
(Lawrence Livermore National Lab., CA). Dec 1985. 
NTIS, PC A17/MF AO1. File Number DE86008810. 

In Projecting the climatic effects of increasing carbon diox- 


The study of the Earth's climate is being undertaken by 


many, but not all, of which are treated in this volume. Carbon diox- 
ide is essential to life on Earth, and changes in its concentration 


Stans ae tikes aie cena enaaitinds bitter tan 
rap ai agrngga gaming 9 gage Thora 
do not yet know (and what they cannot 


eee Se y 28-55) Carbon dioxide and 


the radiation budget. Luther, F.M R.G. (La 
rence Livermore National Lab., CA). a 1985. NTIS, PC 
A17/MF A01. File Number DE86008810 


and model ap- 
proaches. The accuracy of longwave radiative transfer models is as- 
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sessed. The radiative energy budget of the unperturbed atmosphere 
is analyzed and the radiative effect of variations in carbon dioxide 
concentration is discussed. The radiative effects of clouds and aero- 
sols are discussed, and necessary future research in the field is de- 
fined. 122 references, 14 figures, 5 tables. 


(DOE/ER—0237, pp 58-79) Modeling as a means 
of studying the climate Gates, W.L. (Oregon State 
Univ., Corvallis). Dec 1985. NTIS, PC A17/MF AO1. File 
Number DE86008810. 

In Projecting the climatic effects of increasing carbon diox- 
ide. 

The climate system and climate change are defined, and the 
physical basis of climate models is discussed. General circulation 
models of the atmosphere are described, and models of the ocean, 
ice and land surface are presented. Climate simulation with atmos- 
pheric general circulation models is discussed, and critical modeling 
problems and recommended research are defined. 28 references, 7 
figures. 


41533 Sore pp 82-147) Model projections 
of the equilibrium climatic response to oe carbon diox- 
ide. Schlesinger, 7 a Mitchel J.F.B. (Oregon State Univ., 
Corvallis). 5. NTIS, PC AI17, AOl. File 
Number b escooesio. 

In Projecting the climatic effects of increasing carbon diox- 


Studies using simplified climate models are described; both 
energy balance models and radiative-convective models are dis- 
cussed. Studies using general circulation models are also described. 
Among the subjects treated in this discussion are simulations with- 
out the annual insolation cycle, early simulations with the annual 
insolation cycle, the dependence of carbon dioxide-induced climate 
change on the control climate, and recent simulations with the 
annual insolation cycle. It is seen that the realism of the simulations 
is greatly enhance by the inclusion of the annual insolation cycle. 
88 references, 50 figures, 6 tables. 


_ (DOE/ER—0237, mes 150-190) Model ym 
response to increasing carbon dio: 


the time-dependent 
Hoffert, M.1.; Flannery, B.P. (New York Univ., NY). Des 
1985. NTIS, PC A17/MF A0O1. File Number DE86008810. 

In Projecting the climatic effects of increasing carbon diox- 
ide. 

A conceptual model for understanding the transient response 
of global climate is presented. The transient time scales of multire- 
servoir climate models are discussed; including a four reservoir 
model and transient relaxation times. The factors driving transient 
climate change are also discussed, including carbon dioxide and 
trace gas forcing, solar forcing, and volcanic and stratospheric aer- 
osol forcing. A review of transient model results is also presented; 
the review examines horizontally av models, latitudinal ef- 
fects and testing of transient models. 132 references, 25 figures, 3 
tables. 


41535 (DOE/ER—0237, pp 192-236) Potential climatic 
effects of perturbations other than carbon dioxide. Wang, 
W.C.; Wuebbles, D.J.; Washington, W.M. (Atmospheric 
and Environmental Research, Inc., Cambridge, MA). Dec 
1985. NTIS, PC A17/MF AOl1. File emer DE860088 10. 

In Projecting the climatic effects of increasing carbon diox- 
ide. 

The purpose of this review is to summarize our understand- 
ing of forcing factors and their potential future climatic effects so 
that, on the time scale of a few decades, CO:-induced climate 
change can be viewed in a proper context. The factors discussed 
include trace gases, anthropogenic and volcanic aerosols, variation 
of the solar constant, change of surface characteristics, and releases 
of waste heat. The origins of the various natural and an 
perturbations are discussed, along with, the physical and chemical 
processes and their interactions, model sensitivity calculations, and 
model projections of their potential future climatic effects. The dis- 
cussions center on trace gases and aerosols because of their poten- 
tially large climatic effects. The increases of atmospheric trace 
gases could have important climatic effects. The model calculations 
suggest that the combined effect of increasing atmospheric trace 
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gases and the associated change of atmospheric ozone and water 
vapor distributions could potentially warm the climate to a magni- 
tude comparable to that from the increase in COs. Aerosols of an- 
thropogenic origins may have substantial effects on regional climate 
whereas volcanic aerosols may have an effect on large-scale climate 
for up to a few years after injection into the atmosphere. 382 refer- 
ences, 9 figures, 8 tables. 


41536 (DOE/ER—0237, pp 238-257) What past climates 
can indicate about a warmer world, Webb, T. III; Wigley, 
T.M.L. (Brown Univ., Providence, RI). Dec 1985. Ss, 
PC A17/MF AO1. File Number DE86008810. 

In Projecting the climatic effects of increasing carbon diox- 
ide. 

The possible role of carbon dioxide in past climate change is 
discussed, and several climate scenarios of times before present are 
analyzed. Climate scenarios based on instrumental data are dis- 
cussed; scenario construction is explained. The global climate data 
base for 6000 years ago is critically evaluated. Regional climate es- 
timates are discussed, and the evidence for the position that the 
earth of 6000 years BP was warmer than the world today is criti- 
cally evaluated. 124 references, 6 figures, 2 tables. 


xide: volume summary. 

. (Lawrence Livermore National Lab., CA). 

NTIS, PC A17/MF AOl. File Number 
DE860088 10. 

In Projecting the climatic effects of increasing carbon diox- 


Each of the technical discussions which make up this report 
is summarized. The subjects summarized include: Climate system 
components and processes, radiative effects of carbon dioxide and 
trace gases, methods for determining the climatic response, climatic 
sensitivity to an increased carbon dioxide concentration, rate of cli- 
mate change from the increasing carbon dioxide concentration, rate 
of climate change from the increasing carbon dioxide concentra- 
tion, climatic effects of trace gases, and lessons from the past. The 
basic conclusion reached is that the authors have a sound qualita- 
tive understanding of the causes of the warming that is occurring 
and is projected to occur as the result of the increasing CO. and 
trace gas concentrations. 


(DOE/ER—0237, pp 260-272) Projecting the cli- 
increasing carbon dio 


274-279) Recommendations 


41538 Oe ee 
for research and undilinn ccthtitien tee ureiaetinadnnelianty 
ic effects of increasing carbon dioxide. Luther, F.M.; Mac- 


Cracken, M.C. (Lawrence Livermore National Lab., CA). 
Dec 1985. NTIS, PC A17/MF AOl. File Number 
DE86008810. 

In Projecting the climatic effects of increasing carbon dioz- 


A broad program of research has been outlined to address 
the key issues relating to projection of the climatic effects of in- 


research approaches. Progress made over the last decade has con- 
tributed to the expectation that continued efforts over the coming 
decade will lead to significant contributions to the goal of provid- 
ing a stronger scientific basis for the assessment studies that could 
provide the basis for decision making. 


41539 (DOE/ER—0237, pp 321-335) Review of the 
recent carbon dioxide-climate controversy. Luther, F.M.; 

Cess, R.D. (Lawrence Livermore National Lab., CA). Dec 
1985. NTIS, PC A17/MF AOl1. File Number DE86008810. 
In Projecting the climatic effects of increasing carbon diox- 


The chronology of the carbon dioxide-climate controversy is 


ee eee 
Monitoring And Transport 


41540 (DOE/ER—0237, pp 337-364) wegen the re- 
liability of climate model projections - toward a solu- 
tion. Hall, M.C.G. (Oak Ridge National Lab., TN). Dec 
1985. NTIS, PC A17/MF AO0Ol1. File Number DE86008810. 

In Projecting the climatic effects of increasing carbon diox- 
ide. 

Model validation is discussed; the hierarchy of climate 
models is outlined, the results that users require of climate models 
are defined, verification of model results is discussed, and model in- 
tercomparisons are made. Conventional sensitivity analysis is dis- 
cussed; the treatment includes comparison of results of different 
models, multiple simulations with the same model, simplified 
models, and specialized methods of sensitivity analysis. Adjoint sen- 
sitivity analysis is also discussed. The basic concepts uriderlying the 
adjoint method are defined, and parameter sensitivities and sensitiv- 
ity feedback are discussed. Sources of uncertainty and means of ex- 
pressing uncertainty are discussed. Recommendations for further re- 
search are made. 55 references, 6 figures, 10 tables. 


41541 (DOE/EV/10048—T1) Photochemical and thermal 
reactions of combustion-related matter: a com- 
bined chemical and approach. Final report, 
May 1, 1982-April 30, 1986. Pitts, J.N. Jr.; Winer, A.M.; At- 

y, J.; Biermann, H.W.; Harger, W.P.; "Zie- 
linska, B. (California Univ., Riverside (USA). Statewide Air 
Pollution Research Center). 1986. Contract AS03- 
T9EV 10048. 38p. NTIS, PC A03/MFA 01; 1; GPO Dep. 
File Number DE86011946. 

It has been shown that extracts of respirable ambient particu- 
late organic matter (POM) are strongly mutagenic in the Ames bac- 
terial assay without microsomal activation. While the chemical 
compounds responsible for the direct mutagenicity of ambient POM 
have not been completely characterized, nitrated PAH, many of 
which are strong, direct mutagens, are present in ambient POM and 
combustion-generated emissions. The chemical transformations of 
several atmospherically relevant PAH and the formation of nitro- 
PAH have been experimentally investigated. The specific studies 
carried out have included: (1) investigation of the reactions of ad- 
sorbed PAH with gaseous dinitrogen pentoxide (N2Os) and ozone 
(Os) in environmental chambers; (2) an investigation of the solution- 
phase reactions of N2O; with fluoranthene; (3) the synthesis, identi- 
fication and determination of the mutagenic properties of the iso- 
meric nitrobenzo[a]pyrenes; (4) studies concerning the sampling and 
GC-MS analyses of the mononitro isomers of fluoranthene and 
pyrene and dinitrofluoranthenes; and (5) investigations of the kinet- 
ics and products of the gas-phase reactions of PAH with N2Os and 
with the hydroxyl (OH) radical. The kinetic, mechanistic and prod- 
uct data obtained from these studies show that the gas-phase reac- 
tions of N2Os at night and the OH radical during daylight hours 
with the lower molecular weight PAH can be highly important, 
both as atmospheric loss processes for these PAH and as formation 
routes to several of the directly mutagenic mononitro-PAH ob- 
served in ambient POM. 


41542 (DOE/OR/21356—T1) Dry deposition ie 
and research under national acidic 
D.W. (Pennsylvania ay 


Univ., University Park (USA). it. oO terme ). 14 
Mar 1986. Contract AS05-830R21356. 19p. NTIS, A02/ 
MF AO1; 1; GPO Dep. File Number D: 13131. 

Progress in a dry deposition measurement and research pro- 
gram is described. The work was sponsored by the US Department 
of Energy as part of a multi-agency program involving the Nation- 
al Oceanic and Atmospheric Administration, the US Geoogical 
Survey, and the Environmental Protection Agency, under the aus- 
pices of the Task group on Deposition Monitoring of the National 
Acid Precipitation Assessment Program. Activitis consisted princi- 
pally of instrument evaluation and calibration, data processing from 
previously conducted field measurement programs and several 
series (54 days in total) of SO, gradient measurements performed 
between 20 February and 13 November 1984. References to pub- 
lished reports and papers are included. 
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ee High accuracy standards 
and reference methodo! for carbon dioxide in air. Zie- 
linski, W.L. Jr.; Hughes, E.E.; Barnes, I.L; Elkins, J.W.; 
Rook, H.L. (National Bureau of Standards, WwW 

DC (USA). Gas and Particulate Science Div.). Jun 1986. 
Contract AI01-76PR06010. 100p. NTIS, PC A05/MF A0O1; 
1; GPO Dep. File Number DE86012643. 

This report summarizes the activities and accomplishments 
of a three-year NBS program for the development of standards and 
reference methodology for carbon dioxide (COz) in air that was de- 
signed to: (1) develop defined Standard Reference Materials 
(SRM’s) for COz in air at atmospheric concentrations having a total 
uncertainty (95% confidence level) not exceeding 0.1% relative; (2) 
assess the equivalency of absolute gravimetry employed by the Na- 
tional Bureau of Standards (NBS) and absolute manometry em- 
ployed by the Scripps Institution of Oceanography (SIO) for the 
development of accurate standards for CO: in air at atmospheric 
concentrations; and (3) develop a state-of-the-art isotope dilution 
mass spectrometer (ID-MS) system and associated methodology to 
serve as an NBS-based reference method for absolute independent 
confirmation of CO: concentrations in CO: in air standards. 


41544 (EGG-M—09886) Simplified turbulent spiral 
boundary layer and thermal wind simulator for acid rain mod- 
eling. Lemmon, E.C.; Wiersma, G.B.; Bruns, D.A. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Apr 1986. ae aa 
ACO07-761D01570. Tp. (CONF-860729—6). NTIS, PC A02/ 
MF A0O1; 1; GPO Dep. File Number DE8601 1049. 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

To determine the possible future impact of acid rain on the 
ecosystem requires the ability to numerically simulate the transport 
of various acids and their precursors from various sources to the 
locations of interest. Such a simulation is very complex and in- 
cludes the evolution of the materials of interest as an aerosol within 
the ever changing local atmospheric motion. Wind patterns, how- 
ever, are complex and difficult to model. They depend not only on 
local surface conditions and topology but on the global meteorolog- 
ical conditions. This paper presents an algebraic model to be used 
to simulate the vertical variation of the wind velocity and direction. 
The proposed model requires a minimum of input yet it qualitative- 
ly captures the mechanistic behavior of the wind with altitude. Re- 
sults of the model are compared with both finite difference calcula- 
tions and field data. 


41545 (EPRI-EA—4577) ee input/output relation- 
ships in Tennessee forests. Kelly, J.M.; 

Meagher, J.F. (Tennessee Valley Au Authority, Muscle Shoals, 
AL (USA). Div. of Air and Water Resources). May 1986. 
aes Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920348. 

Nitrogen is one of the most important limiting nutrients for 
biological productivity, and in response to this limitation, natural 
forest ecosystems tend to accumulate and cycle large amounts of 
nitrogen. Atmospheric sources, based on a 28-month study, are esti- 
mated to introduce a total of 11.6, 11.3, and 13.2 kg ha™? yr? of 
nitrogen to the Cross Creek, Camp Branch, and Walker Branch 
Watershed study sites, respectively. These inputs interact with the 
forest canopy resulting in average nitrogen inputs to the forest floor 
of 13.4, 11.6 kg ha™' yr~1, respectively. Summing wetfall, dryfall, 
gaseous NO and NOz, and estimated HNOs vapor indicates a con- 
tribution of 28, 38, 5, and 29 percent of total atmospheric input at 
Ctoss Creek; 26, 39, 6, and 29 percent at Camp Branch; and 22, 31, 
18, and 29 percent at Walker Branch. Summing throughfall and 
stemflow indicates a contribution of 89 and 11 percent, respective- 
ly, to forest floor inputs at Cross Creek; 93 and 7 percent at Camp 
Branch; and 96 and 4 percent at Walker Branch. Comparison of at- 
mospheric inputs to nitrogen losses via streamflow indicates 66 to 
79 percent of input is retained, leading to losses via streamflow of 
3.9, 2.4 and 4.4 kg ha™’ yr~' at Cross Creek, Camp Branch, and 
Walker Branch, respectively. The data collected suggests that dry 
deposition of gaseous NO and NO: are small contributors to nitro- 
gen input at Camp Branch and Cross Creek (<6 percent), but do 
contribute substantially (18 percent) at Walker Branch. These dif- 
ferences are attributed to the fact that Walker Branch is located in 
an urbanized area and as such is subject to local impacts. Estimates 
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of nitrogen input obtained in this study indicate that atmospheric 
pollutants contribute an amount equivalent to approximately 10 per- 
cent of the available nitrogen pool and 30 percent ofthe annual 
foliar nitrogen requirement at the study sites. 


(EUR—9655) Determination of ground level con- 
centration of nitrous oxide, carbon monoxide and methane in 
the Ispra area: 1982-1983, Ottobrini, G.; Hjorth, J. (Commis- 
sion of the Euro Communities, Ispra (Italy). Joint Re- 
search Centre; Contasionien of the European Communities, 
orn s 22p. European Community Saran 
Service, 2 M St., NW, Suite 707, Washington, DC 
20037. 

Ambient air concentrations of N20, CO and CH, at the 
Ispra establishment, have been measured during the period April 
1982, December 1983; air samples have been collected always at 
the same site and at the same time of the day. Gas mixing ratios 
have been determined from Fourier transform infrared spectra re- 
corded using a multipass cell. Experimental procedures are dis- 
cussed and results given in the form of monthly averages. For these 
three pollutants and the sampling conditions used the monitoring 
site appears able to give a picture which is satisfactorily representa- 
tive of the situation of the area. 


(LBL—21378) Multisorbent sampler for volatile 
organic compounds in indoor air. Hodgson, A.T.; Binen- 
boym, J.; Girman, J.R. (Lawrence Berkeley Lab., CA 
(USA); Israel Atomic Energy Commission, Yavne. Soreq 
Nuclear Research Center). Mar 1986. Contract AC03- 
76SF00098. 16p. (CONF-860606—12). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86013049. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

A multisorbent sampler and a compatible gas chromatogra- 
phic inletting system for the quantitative analysis of ppB concentra- 
tions of VOC in ambient and indoor air are described. The sampler 
contains a gradient of Tenax-TA, Ambersorb XE-340 and activated 
charcoal. Analytes are thermally desorbed from the sampler and 
are inletted in their entirety onto a capillary column by subsequent 
adsorption/thermal desorption steps. An on-column cryogenic fo- 
cusing attachment enhances peak resolution and peak area response. 
A mass selective detector is used for qualitative and quantitative 
analyses. Sampler breakthrough volumes for representative low- 
boiling compounds are 210 L. With a 10 L volume, limits of quan- 
titation are <1 ppB. Overall precision is normally better than 5% 
RSD at analyte concentrations ranging between one and several 
tens of ppB. Accuracy for representative low-boiling compounds is 
typically +-5%. The applicability of the method is demonstrated 
by the quantitative analysis of VOC as a function of ventilation at a 
large office building. 


quences 
White, M.R.; Hertz-Picciotto, I.; Johnston, M.E. (Lawrence 


Berkeley Lab., CA (USA)). May 1986. Contract AC03- 
76SF00098. 139p. NTIS, PC ‘AG7/MF A01; GPO Dep. File 
Number DE86012760. 

The purpose of this study was to determine the data and in- 
formation needed to eventually define the consequences on human 
health of elevated CO:. To attain this purpose, current knowledge 
of the effects of climate and weather on human health was re- 
viewed. An increase in atmospheric CO, is predicted to have sever- 
al effects which may have an influence, directly and indirectly, on 
human health. These include climate change, changes in vegetation 
(due to changes in fertilization and water-use efficiency of plants), 
changes in ocean chemistry (due to increases in dissolved COs), and 
possibly slight changes in human biochemistry and physiology (due 
to breathing air with elevated concentrations of CO2). This report 
describes some of the ways that climate and weather influence 
human health, some of the modifying factors, and the information 
and data needed to initiate studies of the possible consequences of 
elevated atmospheric CO, on human health. 
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41549 (PB—86-190204/XAB) Comparison of working- 
level ratios in houses occupied by smokers and non-smokers. 
Lyon, R.J.; Au, F.; Hans, J.M. (Office of Radiation Pro- 
grams, Las Vegas, NV (USA)). Apr 1986. 27p. (EPA/520/ 
6—86/006). NTIS, PC A03/MF AO1. 

The equilibrium ratios of measured radon concentrations and 
working levels in sixty-eight homes in Butte, Montana, were cata- 
loged according to smokers and non-smokers in each home. The 
ratios were statistically evaluated to determine if there were differ- 
ences in the average of the ratios depending on the number of 
smokers in the homes. The equilibrium ratio was higher in homes 
with smokers compared to homes with no smokers. This ratio was 
independent of the number of people smoking within the home. 


41550 (PB—86-191061/XAB) National dioxin study Tier 
4 - combustion sources: quality assurance-evaluation. Final 

Crume, R.V. (Research Triangle Inst., Durham, NC 
(USA)). Jan 1986. 78p. NTIS, PC A05/MF A01. 

The document describes the quality-assurance activities per- 
formed by Research Triangle Institute in support of Tier 4 of 
EPA's National Dioxin Study. Presented are the results from sever- 
al technical systems audits, performance evaluation audits, and the 
review of relevant documentation. Conclusions are presented re- 
garding the quality of data likely to be generated by the test pro- 
gram. 


41551 (PB—86-191087/XAB) Industrial hygiene walk- 
through survey report of E.I. Dupont de Nemours and Com- 

pany, Inc., Chocolate Bayou Plant, Alvin, Texas. Fajen, J.M. 
(National Inst. for ene Safety and Health, Cincin- 
nati, OH (USA)). May 1985. 15p. (WS—147.20). NTIS, PC 
A02/MF AO1. 


A walkthrough survey of EI duPont deNemours and Com- 
pany, Incorporated, Alvin, Texas was conducted in November, 
1984. The purpose of the survey was to obtain information on the 
1,3-butadiene monomer manufacturing process and the potential for 
exposure. The facility manufactured a crude product stream con- 
taining 1,3-butadiene as a coproduct of its ethylene process. The 
crude was refined to a 99.5% 1,3-butadiene product. The refining 
process occurred in a closed system, tightly maintained for econom- 
ic, fire, and health-hazard reasons. The product was transferred by 
way of a pipeline to storage spheres for later transport off site. The 
facility used an open-loop cylinder (bomb) technique for quality 
control sampling. All pumps were equipped with single mechanical 
seals, which were in the process of being replaced by tandem seals. 
Since 1962, the facility had experienced process changes and three 
changes of ownership. Because of these changes, records from pre- 
vious owners of industrial hygiene monitoring were not available. 
Job titles identified as having potential exposure were processors, 
wage employee supervisors, production engineers, and laboratory 

technicians. The author concludes that a closed-loop manual qual- 
ity-control sampling system should be installed to reduce exposure 
from this source. 


41552 (PB—86-191244/XAB) Health-hazard evaluation 
report HETA 83-313-1534, Municipal Court Section, City of 
Englewood, Englew Colorado. Pryor, P.; Thoburn, T.W.; 
Koons, R.K. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Aug 1985. 20p. (HETA— 
83-313-1534). NTIS, PC A02/MF A0O1. 

Environmental air samples were analyzed for formaldehyde 
at the Municipal Court Office, Englewood, Colorado in April, July, 
and December, 1983 and March, 1984. The evaluation was request- 
ed by the county health department to investigate employee reports 
of respiratory disorders, eye and skin irritation, and a low platelet 
count in one employee. Six employees were given questionnaires in 
April, 1983. Reported symptoms included upper respiratory and 
eye irritation and dermatitis. A temperature survey was conducted 
in July, 1983. The pattern of symptoms suggested that the cabinet 
containing non carbon paper was the source of the problems, the 
paper forms contained formaldehyde. Airborne formaldehyde con- 
centrations from nondetectable to 0.05 milligram per cubic 
meter (mg/m3). The OSHA standard for formaldehyde is 3.6 mg/ 
m3. Temperatures were 77 to 80°F in the vicinity of the forms cab- 
inet when the outside temperature was 87°. Indoor relative humidi- 
ty was 29 to 36%. The authors conclude that a potential health 
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hazard to the employees exists. Formaldehyde liberated from the 
non carbon copy paper stored in the cabinets heated by one of the 
heating systems is the probable cause of the irritative symptoms. 
Recommendations include moving the copy paper storage area and 
installing ventilation to reduce heat buildup. 


41553 (PB—86-191285/XAB) Control-technology assess- 
ment of solid-material handling, Phase 1 - bag opening, emp- 
tying, and disposal at Rohm and Haas Delaware Valley, Inc., 
Bristol, Pennsylvania. Caplan, P.E.; Heitbrink, Saiety 
McKinn W.N. (National Inst. for Occu 
and Health, Cincinnati, OH (USA). Div. of Physical 
ences and Engi oe Oct 1985. 52p. fPhoical So 
NTIS, PC A04/MF A 

A control ser ler assessment of bag opening, emptying, 
and disposal operations at Rohm and Haas, Incorporated, Bristol, 
Pennsylvania, was conducted in June, 1984. Engineering controls 
for reducing airborne dust exposures during opening, emptying, and 
disposal of bags and drugs during the production of an acrylic pol- 
yvinyl-chloride (PVC) alloy were evaluated. Engineering controls 
consisted of process enclosure, local exhaust ventilation, automatic 
bulk-feed loading of PVC to the mixer, and floors and walls de- 
signed in a way that permitted an effective wash down of contami- 
nated surfaces. An effective respiratory protection program and 
medical and environmental monitoring programs were in place. 
Company industrial hygiene data showed that personal exposures to 
total dust had been reduced from approximately 160 milligrams per 
cubic meter (mg/m3) in 1974 to 2mg/m3 in 1979. Average expo- 
sures to cadmium dust were reduced from Img/m3 to 0.01mg/m3 
over the same time period. 


41554 (PB—86-191822/XAB) Health-hazard evaluation 
report HETA 84-427-1613, Pikes Peak Dialysis Center, Colo- 
rado Springs, Colorado. Pryor, P. (National Inst. for Occu- 
pational Safety and Health, Cincinnati, OH (USA)). Aug 
1985. 16p. CHETA—84-427-1613). NTIS, PC A02/MF AO1. 

Environmental and breathing zone samples were analyzed 
for formaldehyde at the Pikes Peak Dialysis Center, Colorado 
Springs, Colorado in August, 1984 and February, 1985. The evalua- 
tion was requested by a representative of the Center to determine if 
there was a health hazard due to formaldehyde. Eight employees 
were interviewed. The ventilation systems were investigated. Per- 
sonal protective clothing was inspected. Breathing-zone samples 
contained 0 28 to 1.0 (mg/m*) formaldehyde. The OSHA standard 
for formaldehyde is 3.7 mg/m*. Area formaldehyde concentrations 
ranged from nondetectable to 0.75 mg/m*. Health complaints re- 
ported included sore throat, congestion, cough, and eye, nose and 
throat irritation. Most of the complaints originated from employees 
in the formalin mixing, reuse sterilization, and dialysis unit packing 
sections. The exhaust system in the reuse sterilization area was not 
working efficiently. A variety of personal protective clothing was 
available including lab coats, protective goggles, aprons, respira- 
tors, and gloves. The author concludes that a health hazard from 
formaldehyde exposure exists at the facility. Recommendations in- 
clude improving local exhaust ventilation in areas where formalde- 
hyde is used extensively, avoiding skin and eye contact with form- 
aldehyde, and training and educating employees in safe work prac- 
tices. 


41555 (PB—86-191848/XAB) Health hazard evaluation 
report HETA 84-337-1611, Federal Building, Dallas, Texas. 
Markel, H.L. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jul 1985. 14p. (HETA—84- 
337-1611). NTIS, PC A02/MF AOl. 

Environmental samples were analyzed for formaldehyde, 
carbon-monoxide, and carbon-dioxide at the Federal Building, in 
Dallas, Texas in May and June, 1984. The evaluation was requested 
by the US Department of Labor and OSHA because of complaints 
of eye and upper respiratory irritation among employees on the 
second and eighth floors. The heating, ventilation, and air condi- 
tioning (HVAC) system was evaluated. Six employees were inter- 
viewed. Eye irritation, coughing, and sneezing were the most- 
common symptoms reported. No formaldehyde and only 0 to 4 
parts per million carbon dioxide were detected. Carbon-dioxide 
concentrations generally increased during the day, approaching 
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twice the background concentrations. The supply of outside air to 
the second and eighth floors should have been adequate. Mainte- 
nance and operational problems such as a non-operating fresh air 
intake, a dirty outside air fan filter, and missing ceiling tiles were 
found. The author concludes that no specific cause for the employ- 
ees complaints could be identified. Deficits in the HVAC system 
may have exacerbated the symptoms. 


41556 (PB—86-191913/XAB) Health-hazard evaluation 
report HETA 85-188-1627, Distribution and Auto Service, 
Inc., Benecia, California. Belanger, P.L. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
om: 1985. 12p. (HETA—85-188-1627). NTIS, PC A02/MF 


Environmental and breathing-zone samples were analyzed 
for carbon monoxide at Distribution and Auto Services, Incorporat- 
ed, Benecia, California in March, 1985. The evaluation was request- 
ed by a union representative due to complaints of headaches, 
drowsiness, and nausea from employees in the air-conditioning 
shop. It was believed that either exhaust fumes or rust inhibitor 
burn off was causing the symptoms. Three workers were inter- 
viewed to determine the extent of their medical complaints. Carbon 
monoxide concentrations ranged from 2 to 5 parts per million 
(ppm) in the shop and 4 to Sppm in a paint spray booth. The 
NIOSH standard for carbon monoxide is 35ppm. Workers com- 
plained about dizziness, headache, nausea, and lightheadedness. A 
haze and bad odor were reported to emanate from the vehicles 
while their air conditioning systems were being tested. The author 
concludes that the employees are not overexposed to carbon mon- 
oxide. He recommends that vehicle air-conditioning testing be done 
outdoors, or two unused spray paint booths be utilized for that pur- 
pose. The spray-paint booth exhaust fan should be cleaned periodi- 
cally to prevent the accumulation of the oily residue burn off seen 
on exhaust fans in the shop. 


41557 (PB—86-192606/XAB) Industry-wide studies 
report: a walk-through survey of Griffiths Laboratories USA, 
Inc., Union, New Jersey, Microbiotrol, Inc., Bound 
Brook, New Jersey. Stayner, L.T.; Morawetz, J.S.; Greife, 
A. (National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH (USA). Industrial Hygiene Section). Sep 1984. 
42p. IWS—67.34). NTIS, PC A03/MF AO1. 

The purpose of the survey was to determine the feasibility of 
including the facilities in a NIOSH industry-wide mortality/indus- 
trial hygiene study of ethylene oxide. Ethylene oxide, propylene 
oxide, or a 12 to 88% ethylene oxide/freon mixture were used for 
sterilization. Ethylene-oxide exposures were fairly well controlled 
at the Union facility; however, significant exposures still existed for 
the retort and grinder operators. Data for the Bound Brook facility 
was limited, but indicated that isolating the treatment and aeration 
operations reduced exposures. Significant exposures still occurred, 
however, for the process operators and assistants. A review of per- 
sonnel records indicated that the two facilities together could con- 
tribute-about 795 person/years to the NIOSH study. The authors 
conclude that the two facilities should be included in the NIOSH 
study. Specific recommendations include installing double valves on 
the ethylene-oxide supply lines and relocating the local exhaust 
vent at the Union facility and reducing exposures of the process op- 
erators and assistants at the Bound Brook Installation. 


41558 (PB—86-192614/XAB) Health-hazard evaluation 
report HETA 83-335-1618, Kendall Company, Augusta, Geor- 
gia. Seligman, P.; Gorman, R. (National Inst. for Occupa- 
tional Safety and ‘Health, Cincinnati, OH (USA)). Aug 1985. 
29p. (HETA—83-335-1618). NTIS, PC A03/MF AO1. 
Environmental and breathing-zone samples were analyzed 
for ethylene oxide at the Kendali Company, Augusta, Georgia in 
August, 1983 and July and August, 1984. The evaluation was re- 
quested confidentially to investigate employee complaints of eye ir- 
ritation and neurologic symptoms and concern over an excessive 
number of miscarriages. Physicians at the Medical College of Geor- 
gia had reported cases of peripheral neuropathy and cataracts relat- 
ed to ethylene-oxide exposure. Twenty-one employees were inter- 
viewed. Company medical records were reviewed. Ethylene-oxide 
concentrations ranged from nondetectable to 0.83 part per million 
(ppm). The OSHA standard for ethylene oxide is 1.00 ppm. Grab 
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samples taken during sterilizer down/loading contained 0.3 to 
25.0ppm ethylene oxide. Medical records confirmed three cases of 
neuropathy and four of cataracts. Headache, eye irritation, and fa- 
tigue were the most prominent symptoms reported. Many of these 
symptoms were resolved when ethylene oxide was removed from 
the alcohol wipes. Five of six miscarriages were not occupationally 
related. The authors conclude that cases of peripheral neuropathy 
and cataracts among ethylene-oxide sterilizer operators can be relat- 
ed to past exposures, which were higher. Recommendations include 
using engineering controls to reduce ethylene-oxide exposure fur- 
ther and complying with OSHA recommendations in monitoring 
employees exposed to action-level concentrations of 0.5ppm ethyl- 
ene oxide. 


41559 (PB—86-192630/XAB) Health-hazard evaluation 
report HETA 85-052-1623, Alaska Native Hospital, Anchor- 
age, Alaska. Apol, A. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). 1985. 15p. 
(HETA—85-052-1623). NTIS, PC A02/MF AO 

Environmental and breathing-zone samples were analyzed 
for formaldehyde, ethanol, and xylene at the Alaska Native Hospi- 
tal, Anchorage, Alaska, in November, 1984 and March, 1985. The 
evaluation was requested by the Environmental Health Section of 
the Indian Health Service to determine employee exposure to the 
compounds in the histology laboratory. The employees were inter- 
viewed regarding current and past adverse health effects. Expo- 
sures to the pathologist were: formaldehyde, 0.50 to 1.23 parts per 
million (ppm); ethanol, 8.2 ppm; and xylene, 0.5 ppm. A technician 
was exposed to 3.9 ppm xylene. The OSHA standards are: formal- 
dehyde, 3 ppm; ethanol, 1000 ppm; and xylene, 100 ppm. General 
air concentrations were: ethanol, 9.6 ppm; xylene, 1.3 ppm; and 
formaldehyde, 0.4 ppm. During tissue examination, formaldehyde 
concentrations ranged up to 0.81 ppm. The pathologist reported 
eye irritation and tearing. The author concludes that the pathologist 
is potentially exposed to toxic concentrations of formaldehyde. Eth- 
anol and xylene do not present a health hazard. Recommendations 
include designing and installing a new local exhaust system where 
gross tissue examinations are conducted, performing tissue examina- 
tions in a hood, and informing all employees of the hazards of 
formaldehyde, which is considered a potential carcinogen by 
NIOSH. 


41560 (PB—86-192713/XAB) Health-hazard evaluation 
report HETA 84-213, 391-1619, Duluth Community Action 
Program, Duluth, Daniels, W.J.; Si ». M.; 
Donohue, M. (National Inst. for a tional ety and 
Health, Cincinnati, OH (USA)). Aug 1 Bes. 2lp. CHETA— 
84-213-391-1619). NTIS, PC ACGME AO 

Personal and area air samples were AS for carbon 
monoxide, acetic acid, methylene-bisphenyl-isocyanate (MBPI), 
mineral spirits, and total particulates among personnel working in 
the weatherization program of the Duluth Community Action Pro- 
gram, Duluth, Minnesota in April and June, 1984. The evaluation 
was requested by a union representative to investigate reports of 
dermatitis and other health problems among employees working 
with insulating materials used for weatherizing homes. Twenty six 
employees were surveyed for health problems by means of a self- 
administered questionnaire. The time weighted average concentra- 
tions of total particulates ranged from 0.9 to 34.5 mg/m*. The 
OSHA standard for total particulates is 15mg/m*. MBPI, carbon 
monoxide, and acetic acid concentrations were below their relevant 
standards. No mineral spirits were detected. Twenty three employ- 
ees reported that they worked regularly with caulk and cellulose. 
The most-frequently reported symptoms were nose or throat irrita- 
tion, eye irritation, and dyspnea. The authors conclude that a po- 
tential overexposure to total particulates exists. Recommendations 
include obtaining medical safety data sheets for all materials used, 
utilizing respirators where exposures cannot be prevented by other 
means, and using protective eyewear and clothing. 
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41561 (PB—86-192721/XAB) Health-hazard evaluation 
report HETA 84-033-1576, Airco Carbon, St. Marys, Penn- 
sylvania, Hartle, R.W.; Morawetz, J.S. (National Inst. for 
Sep 198s. 23 Safety and Health, Cincinnati, OH (USA)). 

985. 23p. (HETA.84-033- -1576). NTIS, PC A02/MF 


" Bavironmental and breathing-zone samples were analyzed 
for polynuclear aromatic hydrocarbons (PAH), total i 
and respirable free silica at the Airco Company (SIC-3624), Saint 
Marys, Pennsylvania in January, 1984. The evaluation was request- 
ed confidentially because of concern over exposures to soot, coal 
tar pitch volatiles, and sand in the car bottom and sagger bake op- 
erations. Forty-three employees were interviewed. Two of 19 cond 
particulate samples exceeded the OSHA standard of 15 milligrams 
per cubic meter (mg/m3), 17.3 and 32.7 mg/m3. Benzene soluble 
fractions ranged from 0.5 to 5.0 mg/m3. The OSHA standard for 
benzene soluble fractions is 0.2 mg/m3. Two of seven samples of 
silica were above the limit of detection, 0.09 and 0.06 mg/m3. In 
bulk samples, the benzene soluble fractions ranged from 0.44 to 860 
mg/gram and the PAH content from 0 to 26,124 micrograms per 
gram. Employees working in the bake areas reported a significant 
excess incidence of symptoms such as skin, nose and eye irritation, 
cough, sore or dry throat, chest tightness, and breathing difficulty. 
The authors conclude that a health hazard exists at the facility. 
Recommendations include enclosing vehicles used in moving elec- 
ee Se oe ae 
the sagger kilns. 


41562 ne ng tae Analysis and assessment of 
precipitation chemistry at Caribou, Maine. Artz, R.S.; 

Dayan, U. (National Oceanic and Atmospheric Administra- 
tion, Silver Spring, MD (USA). Air Resources Lab.). Mar 
a - (NOAA-TM-ERL-ARL 143). NTIS, PC A04/ 


Thirty years of data from Caribou, Maine, the only U.S. col- 
lection site that has been a part of all four National precipitation 
chemistry networks, are examined -to determine their usefulness in 
evaluating transboundary transport of the major ions present in pre- 
cipitation. The reliability of the Caribou data base is assessed and 
the more recent data are studied with the aid of the GAMBIT 
(Gridded Atmospheric Multilevel Backward Isobaric Trajectory) 
model. 


(PB—86-194172/XAB) Investigation of asbestos 
content in air for Eagleton School. Research report. Wang, 
L.K.; ka, J. (Lenox Inst. for Research, Inc., MA 
(USA)). 27 Nov 1984. 20p. NTIS, PC A02/MF A0O1. 

The focus of the study was Eagleton School, Route 23 in 
Great Barrington, Massachusetts, USA. The objective of the study 
was to accurately sample and analyze the asbestos levels in each of 
the three school building’s air environments. 


41564 ca ge tf dbeeargra ae yg oon Fag ol 
ods for evaluating asbestos abatement technology. Report for 
ee ee ee ee Amick, R.S.; 

A. (PEI Associates, Inc. , Cincinnati, OH (USA)). 
Apr 1986. 86p. NTIS, PC A05/MF AOI. 

The project focused on the adequacy of the EPA’s previous- 
ly recommended phase contrast light microscope (PCM) method of 
analysis and sample-collection technique. The PCM method was 

with transmission electron microscope (TEM) methods 
and the feasibility of an alternative aggressive sampling technique 
was investigated. The results of the study established the advan- 
tages and limitations of applying both PCM and TEM analytical 
methods, both separately and in conjunction with an aggressive 
sampling technique in the evaluation of air quand TEM analytical 
methods, both separately and in conjunction with an aggressive 
sampling technique in the evaluation of air quality following asbes- 
tos abatement. The project was conducted during the post-abate- 
ment phase of asbestos removal. Reliable methods of air sampling 
and analysis permit the use of monitoring results to be included in 
evaluating the efficacy of asbestos-abatement methods and in devel- 
oping better technical guidance for abatement contractors, building 
owners, and other parties directly responsible for remedial asbestos 
programs. 
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41565 (PB—86-194453/XAB) Further case studies on the 
ee systems on 
ons, W.A.; Calby, R.H. 


haze distributions, L (MESO 
Inc., Chicago, IL (USA)). Apr "1986. Tip. NTIS, PC A04/ 
MF AOI. 

The report is a continuation of an earlier effort to study the 
impact of mesoscale convective precipitation systems upon distribu- 
tions of aerosol and photochemical oxidant pollutants in the plane- 
tary boundary layer (PBL). Analyses of surface visibility and ozone 
data revealed a dramatic response in the boundary-layer pollutant 
patterns to the passage of two very large convective storm systems. 
Regional visibilities, at times less than 5 km, increased dramatically 
over a multistate area to as high as 80 km. The resultant clean- air 
region was termed a convective aerosol removal event (CARE). In 
the study, a well-defined CARE was found off the Georgia coast 
on 14 August 1980. 


41566 grec me age etn 
theory and pattern page pli n 

coasaamnaneeaa tori organ 

air. Scott, D.R. eovniamaeel Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Monitor- 
ing and Systems Lab.). May 1986. 17p. (EPA/600/D—86/ 
103). NTIS, PC A02/MF AO1. 

The number of information channels contained in the gas- 
chromatographic, mass-spectrometric, and combined gas chroma- 
tography-mass spectrometric analysis of 78 toxic organic com- 
pounds was determined. The toxic compounds are those routinely 
monitored in ambient air samples using Tenax collection and gas 
chromatography-mass spectrometric analysis. The Shannon infor- 
mation content of the binary encoded and full-intensity mass spec- 
tra, of the gas-chromatographic retention times, and of the com- 
bined gas chromatographic-mass spectrometric spectra of the 78 
tents of the 35 channel gas chromatographic, 17 key channel mass 
spectral, and the 595 channel gas chromatographic-mass spectral 
methods were 6.4, 15.4, and < 21.8 bits, respectively. The 17 
masses with the highest binary information content with regard to 
the 78 compounds were used with SIMCA pattern recognition to 
determine four classes among the 78 compounds. These included 
aromatics without chlorine substitution, chloroaromatics, bromoal- 
kanes and alkenes, and chloroalkanes and alkenes. 


41567 (PNL—5750-Pt.5) Pacific Northwest Laboratory 
annual report for 1985 to the DOE Office of the Assistant 
Secretary for Environment, Safety and Health. Part 5. Over- 
view and assessment. Faust, L.G. (Pacific Northwest Labs., 
i (USA)). Feb 1986. Contract AC06- 

. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE 11909. 

This volume is progress on work performed for the Office of 
Nuclear Safety, the Office of Operational Safety, and for the Office 
of Environmental Analysis for each project. Separate abstracts 
have been prepared for individual projects. ACR 


41568 ee, in freshwater and 
terrestrial systems. J A. (Pacific Northwest Labs., 
Richland, WA (USA). vie 1985. Contract AC06- 
76RL01830. 38p. (CONF- 199—2). Pacific Northwest 

hland, Washington 99352. File Number - 
T18601 1622. 


From Dahlem workshop on the importance of chemical spe- 
ciation in environmental processes; Berlin, F.R. Germany (2 Sep 
1984). 

Group discussions were limited to metals and certain metal- 
loids, except that N, P and S were considered in the broader topic 
of biogeochemical cycles. In many instances, the statements con- 
cerning metals are also applicable to many, or even most, other ele- 
ments. However, our discussions were focused on the metals and 
metalloids because of their major importance as environmental pol- 
lutants. 
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Se 5s Hae ante pean Can 
ieee, DS. D.S. (Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1985. Contract AC06-76RL01830. 12p. 
(CONF-860425—31). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011137. 

From 191. American Chemical Society national meeting; 
New aes NY, USA (13 Apr 1986). 

To better assess the plausibility of these various pathways, 
statistical analyses and equilibrium scavenging calculations were 
performed on organic and inorganic precipitation chemistry data 
obtained at three sites in the eastern United States. The results of 
these analyses were compared to theoretical expectations based on 
the various pathways. 


and 
(Lawrence Livermore National Lab., CA (USA)). May 
1986. Contract W-7405-ENG-48. 24p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number D: 601 1008. 

In this note we present a numerical parameterization of the 
results of the LLNL one-dimensional model for total column ozone 
change in terms of surface emissions or abundances of the various 
source species. The LLNL model was used in an earlier study to 
evaluate a significant number of time-dependent scenarios of future 
trends in the emissions or atmospheric abundances of CFC-11, 
CFC-12, CFC-22, CFC-113, CCl, CHsCClh, CO, CH,, NO, 
Halon-1301 and Halon-1211. This parameterization produces calcu- 
lated ozone changes within about 2% (column ozone change rela- 
tive to the 1985 model atmosphere) of the actual complete model 
calculation for a wide range of scenarios and ozone changes. It 
therefore can approximately represent the actual 1-D model for the 
purposes of economic analysis of regulatory strategies. It is, howev- 
er, crucial to note that the 1-D model results, and consequently this 
parameterization, are subject to substantial uncertainties. Future im- 
provements in our knowledge of atmospheric photochemical kinet- 
ics and transport in the troposphere and stratosphere should be ex- 
pected to modify these current results in unpredictable directions. 


41571 (UCID—20817) Generalized phase-change submo- 
dels in the FEM3 model for gas dispersion, Rodean, H.C.; 
Chan, S.T. (Lawrence Livermore National Lab., CA 
(USA)). Jun 1986. Contract W-7405-ENG-48. 34p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86013082. 
FEM3 is a numerical model developed to simulate the dis- 
persion of heavy gases in the atmosphere. A phase-change submo- 
del was added to FEM3 to account for the phase changes of at- 
mopsheric water vapor. This phase-change submodel has been gen- 
eralized as described in this report so that the release and dispersion 
of hazardous liquids with boiling points that are approximately 
equal to or less than normal ambient temperature can be simulated. 
A submodel for instantaneous sources is also described. When the 
phase-change submodel is used in combination with the instantane- 
ous source model, the initial evaporative cooling of some or all of 
the liquid in the source should be accounted for. A submodel for 
this evaporative cooling is developed and numerical results are pre- 
sented for two hazardous liquids: ammonia and hydrogen cyanide. 


omeeeiy cegeaes eapeies oe 
potential accidental liquid chlorine releases. Gudiksen, P.; 
Dickerson, M.; Chan, S.; Morris, L.; Ermak, D.; Brown, 
M.; Perry, J.; Vonada, M.; Robinson, L. (Lawrence Liver- 
more National Lab., CA (USA)). May 1986. Contract W- 
7405-ENG-48. 12p. NTIS, PC A02/MF A001; GPO Dep. 
File Number DE86013168. 

The Lawrence Livermore National Laboratory's Atmos- 
pheric Release Advisory Capability (ARAC) used computer models 
to evaluate the hazards associated with potential chlorine releases 
during the operation of a 13,000-gallon liquid chlorine storage facil- 
ity at the Union Sanitary District Wastewater Treatment Plant in 
Union City, California. The FEM3 and SLAB atmospheric disper- 


41572 Ww 


event of a catastrophic failure of a nearly full storage tank, concen- 
trations of chlorine exceeding 25 ppM, a level of serious concern, 
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are possible beyond 3000 m from the site of the spill. (2) In the 
somewhat more probable event that a tanker vehicle transporting 
liquid chlorine to the plant were to be involved in a serious colli- 
sion leading to a major spill of 3200 gallons, concentrations exceed- 
ing 25 ppM are possible out to distances beyond 1700 m. (3) The 
more common failures involving small pipe leaks have the potential 
of producing concentrations exceeding 25 ppM as far as a few hun- 
dred meters from the site. This study demonstrated the usefulness 
of these computer codes for developing emergency-response plans 
for toxic chemical facilities, including the selection of the lowest- 
risk transportation routes, the most effective evacuation plans, and 
the most cost-effective mitigation measures. 


(UCRL—92647) Use of multimedia environmental 
models to assess risks from toxic air emissions. McKone, 
T.E. (Lawrence Livermore National Lab., CA (USA)). Nov 
1985. Contract W-7405-ENG-48. . (CONF- 860803—1). 
NTIS, PC A02/MF AOI; 1; G Dep. File Number 
DE86004240. 


From 7. world clean air congress and exhibition; Sydney, 
Australia (25 Aug 1986). 

We have developed a multimedia pollutant transport model, 
called GEOTOX, that describes the fate of trace elements, radionu- 
clides, and organic chemicals. It is used to assess toxic agents based 
on their potential to accumulate or degrade within a landscape of 
air, biota, soil layers, groundwater, surface water, and surface water 
sediments. The model uses landscape properties (runoff, precipita- 
tion, evaporation, biomass density, soil thickness, etc.) and chemical 
properties (molecular weight, vapor pressure, water solubility, etc.) 
to determine how a substance partitions in the environment. Con- 
centrations are combined with exposure models and health effects 
data to estimate health risks. We are using these models to compare 
the potential health risks of toxic chemicals and to compare the 
impact of source locations, such as air, water, and soil. This paper 
describes how this approach is used to assess the health risk of air 
stripping contaminated groundwater and compare this to other op- 
tions. Using GEOTOX, we estimate the time-varying risk to a pop- 
ulation that resides in a water basin with a contaminated aquifer. 
Two scenarios are considered - (1) dilution with no clean-up and 
(2) dilution with air stripping. In each scenario the relative costs 
and health risks are applied to trichloroethylene (TCE) as a test 
case. 


41574 


ecosystem 
Emanuel, W.R.; Shugart, H.H.; en we 
National Lab., TN). Climatic Change; 7 Ms seniseh, 
Contract AC05-840R21400. 

In order to clarify the importance of seasonality, an analysis 
was made of changes in the distribution of Holdridge life zones 
with biotemperature incremented by monthly average temperature 
changes simulated for a doubling of atmospheric CO, concentra- 
tion. Changes at higher latitudes are much less substantial when 
monthly changes are used to calculate biotemperature than when 
annual average temperature changes are used. Values of monthly 
average temperature and monthly precipitation at each 0.5° latitude 
x 0.5° longitude cell on the world land surface between 80° N and 
60° S latitude were interpolated from 7000 long-term meteorologi- 
cal records, and the Holdridge classification was mapped. Simulat- 
ed temperature changes for each 0.5° cell were interpolated from 
contour maps for June, July, and August and for December, Janu- 
ary, and February for the CO? sensitivity test reported by Manabe 
and Stouffer. Averages of summer and winter values were assumed 
to apply to the intermediate months. The monthly average tempera- 
tures for each 0.5° cell were incremented by these values, the bio- 
temperature was recalculated, and the Holdridge Classification was 
remapped. Changes in precipitation were not considered. 





5683 / ERA-11/18 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 40044, 40046, 40451, 40483, 40484, 41439, 
41441, 41497, 41617, 41625, 41730, 41732, 41733, 41734 


41575 (EGG— 10282-4047) AEROS: a real-time emergen- 

cy response system for atmospheric releases of toxic anal. 
Nasstrom, J.S.; Greenly, G.D. (EG and G Energy Measure- 
ments, Inc., San Ramon, CA (USA); Lawrence Livermore 
National Lab., CA (USA)). 1986. Contract W-7405-ENG- 
48;A.C08-83NV 10282. 17p. (CONF-860606—10). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File -‘Number DE86012365. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

The Atmospheric Release Advisory be eo (ARAC) at 
the Lawrence Livermore National Laboratory has developed a so- 
phisticated computer-based real-time emergency response system 
for radiotoxic releases into the atmosphere. The ARAC Emergency 
Response Operating System (AEROS) has a centralized computer 
facility linked to remote site computers, meteorological towers, and 
meteorological data sources. The system supports certain fixed 
sites, but has the ability to respond to accidents at arbitrary loca- 
tions. Product quality and response time are optimized by using 
complex three-dimensional dispersion models; extensive on-line data 
bases; automated data processing; and an efficient user interface, 
employing graphical computer displays and computer-displayed 
forms. Upon notification, the system automatically initiates a re- 
sponse to an emergency and proceeds through preliminary calcula- 
tions, automatically processing accident information, meteorological 
data, and model parameters. The model calculations incorporate 
mass-consistent three-dimensional wind fields, terrain effects, and 
particle-in-cell diffusion. Model products are color images of dose 
or deposition contours overlaid on a base map. 


41576 oe ee pp aa & Seasonal fluctuations of 
uranium and thorium contents in aerosols 


in surface air. 
Kolb, W. (Physikalisch-Technische | Bundesanstalt, 
Braunschweig, Germany, F.R.; ait ia ae oe 
Bundesanstalt, in, Germany, F.R.). 1985. (in 
German). NTIS (US ‘Sales Onl}, PC A99/MEF AOI: File 
Number DE86751980. (CONF-851078—). 
From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Gemany (6 Oct 1985). 
An estimate in the UNSCEAR report the only source con- 
sidered for the uranium and thorium contents is ground dust. A sig- 
nificant portion of the aerosols, however, comes from chi 


cally for U-238, U-234, Th-230, and Th-232. The activity concen- 
tration in surface air of Northern Norway is only about 30 nBq/ 
cm*. In Brunswick and Berlin, the concentration was higher by a 
factor of one to two due to the higher specific activity of the min- 


in the evaluation of environment monitoring of nuclear fuel facto- 
ries. (orig./HP). 


oo ee pp 28-40) seni 8 of a fluc- 
concentrations of 


range of 
clides in surface air. Winkler, R.; Hoetsl, H. (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
Neuherberg, Germany, F.R. Inst. fuer Strahlenschutz). Dec 
1985. (in ). NTIS (US Sales Only), PC A99/MF 
A01. File Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 

ciation: population exposure; Luebeck-Travemuende, F.R. 
Gemany ( Oct Oct 1985). 


and seasonal concentration fluctuations of short-lived 
Sus alin peutiiess cdadinaia ant Ul ceatanih and taeda eae 
centration fluctuations of Pb-210, Po-210, Ra-226, Ra-228, K-40 and 
Be-7 are discussed; the frequency distributions of the concentration 
values are illustrated. For a period of several years, the following 
mean values of activity concentrations were found (uBq/m*): Pb- 
210: 600 Ra-226: 1.3 K-40: 13, Po-210: 33 Ra-228: 0.5 Be-7: 3700. In 
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accordance with the origin from the soil, there is a significant cor- 
relation between the respective activity concentration and air-borne 
dust concentration for Ra-226, Ra-228, and K-40. The investigation 
revealed a most significant correlation between the Pb-210 concen- 
tration and the stagnancy index, the latter being a measure for the 
degree of blending of the surface layer of air. The resuspension fac- 
tors found for Ra-226 and Pb-210 are discussed. (orig./HP). 


41578 (FS—85-37-T, pp 41-62) Short-term and long-term 
fluctuations the natural environmental radiation. 


of Lauter- 
bach, U.; Kirchhoff, K. (Physikalisch-Technische Bundesan- 
stalt, Braunschweig, Germany, F.R.; Niedersaechsisches 
Landesamt fuer Immissionsschutz, Hannover, Germany, 
F.R.). Dec 1985. (in German). NTIS 


(US Sales Only), PC 
Co AO01. File-Number DE86751980. (CONF-851078— 


From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 


ee Oe 

tillation dose meter. Besides sudden changes of the environmental 
radiation, periodical fluctuations were observed for periods be- 
tween one day and a year. The evaluation of measured values 
stored on storage medium using special computer programmes 

gives data on the frequency and magnitude of eden change i 


out. one /HP). 


41579 (FS—85-37-T, pp 272-277) Natural radionuclides 
ee eee 
Keller, K.D.; Andres, C. (Universitaet des Saarlandes, Hom- 
oo ; Germany, F.R. F, Bioph 

he Medizin). Dec i985. 


der 
Goa NTIS (US Sales Only), PC A99/MF AO1. File 
Number DE86751980. (CONF-851078—). 
From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 


in flue dust from a coal power plant. 
cles from different size i 
spherical and contain the natural radionuclides, mainly K- 
226, Pb-210 and Po-210 which are enriched as compared 
fired coal. Due to the distribution pattern of the deposits 
the power plant and by scanning microscopy identification 
spherical flue dust in the analyzed soil samples, the 
could be identified as the emitter. The radiation exposure 
210 and Po-210 is increased by a maximum factor of 4 as compared 
with the natural environment. (orig./HP). 


41580 Ss 382-401) Experience gained in 
the application of a method of of location-specific 


eeeree 
i 


ung ivitaet, KUER, 
Dec 1985. (In Geman NTIS (US Sales Only), PC A99/ 
MF AO1. File Number DE86751980. (CONF-851078—). 
dik 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 
5 years ago, the method of location-specific 


nuclear power plant (but one) reached a well-founded statistical ac- 
curacy (3sigma error) in the range of 4 mR/a in routine 

The nuclear power plant operators have accepted the method and 
acknowledge in the course of its application, the fact that it is 
useful for quality control of their own measurement results. The ex- 
perience gained is discussed by the examples of irradiation tests, 
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parallel measurement, changes in quality of instruments and dose 
rates, data confusion, and changes in the environment radiation. 
(orig./HP). 


41581 (FS—85-37-T, pp 617-632) Radiation exposure of 
the from radioactive drop-out from nuclear tests in 
the 50’s and 60's. Voelkle, H.R. (Eidgenoessische Kommis- 
sion zur Ueberwachung der Radioaktivitaet, KUER, Fri- 
bourg, Switzerland). Dec 1985. (In German). NTIS (US 
Sales Only), PC A99/MF A0O1. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 (6 Oct 1985). 

Radioactivity measurements for the surveillance of fallout 
have been carried out in many countries ever since the 50's. At 
first, they were limited to total beta measurement in air filters and 
precipitations; later, surface waters, soil, grass and food were tested, 
too. Nuclide-specific investigations were rarely performed. On the 
basis of results from measurements carried out in Switzerland in 
these years, an estimate is made of the radiation exposure of the 
population, exploiting the present state of knowledge and calcula- 
tion models. This estimate is to enable the comparison with the ra- 
diation exposure from application of radioactive substances in our 
civilized world and with that of the peaceful use of nuclear energy. 
For the estimate of radiation exposure, the same models are used as 
for the population living in the vicinity of nuclear power plants for 
the estimate of external irradiation (from the air and deposits on the 
ground) and of internal loads (intake via breathed-in air, drinking 
water and food). (orig./HP). 


41582 (CINIS-mf—9896) Development of advanced meth- 
ods and data for the calculation of radionuclide transport 
from the air into plants in the vicinity of nuclear facilities. 
Horn, M. (Technische Hochschule Aachen (Germany, 
F.R.). Fakultaet fuer Maschinenwesen). 20 Feb 1984. 173p. 
(In German). NTIS (US Sales Only), PC A08/MF AOI. 
File Number DE86752356. 

On the basis of existing experimental data on dry and wet 
depositions and of the computational method used in the assessment 
of concentrations in plants, the author makes a valuation to deter- 
mine whether the calculations with given data are sufficiently con- 
servative. To find the required mean depositing speeds in view of 
the size range of emitted particles from nuclear power plants, a the- 
oretical model was developed enabling the assessment of the depos- 
iting speed for different vegetations as a function of particle diame- 
ter, wind speed and particle density in good conformity with the 
experimental data. Taking into consideration the activity distribu- 
tion within the range of particle sizes, mean depositing speeds were 
determined for a BWR-type reactor and for a PWR-type reactor. 
(orig./HP). 


41583 (LBL—21447) Annual environmental monitoring 
report of the Lawrenc: 
Schleimer, G.E.; Pauer, R.O. (eds.). (Lawrence Berkeley 
Lab., CA (USA)). Apr 1986. Contract AC03-76SF00098. 
45 . NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
D 6012751. 

The Environmental Monitoring Program of the Lawrence 
Berkeley Laboratory is described. Data for 1985 are presented and 
general trends are discussed. 


41584 (RFP-ENV—85) Annual environmental monitoring 

aeons January-December 1985. (Rockwell International 
ae” Golden, CO (USA). Rocky Flats Plant). 25 

1986. Contract AC04-76DP03533. 69p. NTIS, PC A O4/MF 

A01; 1; GPO Dep. File Number DE86013167. 

This report documents the environmental surveillance pro- 
gram at the Rocky Flats Plant, conducted by the Environmental 
Analysis and Control Section of the Environmental and Occupa- 
tional Health Branch. Sample analyses are performed by the 
Health, Safety, and Environmental Laboratories of the Health, 
Safety and Environmental Department and by the General Labora- 
tory of the Quality Engineering and Control Department. This 
report was prepared to fulfill ing requirements of DOE Order 
5484.1 and includes an evaluation of plant compliance with all ap- 
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propriate guides, limits, and standards for radioactive and non-ra- 
dioactive materials. Potential public dose commitments from radio- 
active effluents were calculated from average radionuclide concen- 
trations measured at the plant property boundary and in surround- 


‘ing communities. The radioactive and non-radioactive effluents 


from the Rocky Flats Plant meet the appropriate guides and stand- 
ards and represent no adverse environmental effects from the oper- 
ation of the plant during calendar year 1985. The estimated poten- 
tial radiation doses to the public from plant effluents are well below 
background dose levels experienced in this region from natural and 
other non-plant sources. 


41585 (SCPRI-RM—9-1985) Monthly results of measure- 
ments, September 1985 with 3. Quarterly progress report 
1985. (Service Central de Protection contre les Rayonne- 
ments Ionisants, 78 - Le Vesinet (France)). Oct 1985. Pa 
(In French). NTIS (US Sales Only), PC A03/MF AOI. Fi 
Number DE86751927. 

Measurements tables concerning the surveillance of the envi- 
ronment in France with supplement related to the three months, 
July, August, September 1985. 


41586 (SCPRI-RM—10-1985) Monthly results of meas- 
urements, October 1985. (Service Central de Protection 
contre les Rayonnements Ionisants, 78 - Le Vesinet 
(France)). Nov 1985. 33p. (in French). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE86752249. 

Measurement tables concerning the surveillance of the envi- 
ronment in France. 


41587 (SCPRI-RM—11-1985) Monthly results of meas- 
urements, November 1985, (Service Central de Protection 
contre les Rayonnements Ionisants, 78 - Le Vesinet 
(France)). Dec 1985. 32p. (in French). NTIS (US Sales 
Only), PC A03/MF AO01. File Number DE86752248. 

Measurement tables concerning the surveillance of the envi- 
ronment in France. 


5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 41583 


5006 Regulations 


REFER ALSO TO oe ae 40707, 40734, 40889, 40890, 40891, 40892, 
40893, 40894, 40895, 40896, 40897, 40898 


oak a 8504242—, PP. 269-282) German and Eu- 
exhaust gas laws. Fiala, E. (Volkswagenwerk A.G., 
Wolfsbur Germany, F.R.). 1985. (In German). NTIS (US 
es Only), PC Al4/MF AO0Ol1. File Number DE86752344. 
From Conference on exhaust emissions and immissions from 
road transport; Graz, Austria (18 Apr 1985). 
Technische Universitaet Graz. Mitteilungen des Institutes 
fuer Verbrennungskraftmaschinen und Thermodynamik.; No. 42. 
Environmental loading by emission is a concomitant of tech- 
nical advance. With increasing technology, emission has become a 
subject much discussed in public and legal rules have followed. 
Emission from private cars has been reduced during the last few 
years by the European guidelines in stages by more than that for all 
other emitters. Stimulated by the visible death of the forests”, the 
West German Government introduced the much stricter US limits 
in the summer of 1983, which are now complied with by the “con- 
trolled catalyst” for petrol engines. The catalyst makes a clear re- 
duction of the “noxious substances” possible, with the disadvantage 
of increased technical effort and increased fuel consumption. Due 
to these disadvantages, some other EEC countries are showing 
little inclination to follow the West German Government's propos- 
al, because they consider the great expense for a cause of damage 
which is only suspected as yet, as unjustified. In the planned regula- 
tions, the requirements of adjacent countries must be taken into ac- 
count, as emission and the flow of traffic and trade cross national 
boundaries. More research taking into account all the components 
of emission is urgently necessary and immediate measures such as 
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refurbishing older vehicles and further steady reduction of fuel con- 
sumption must continue to be pursued. (orig.). 


41589 (EUR—9985) Report on the actions of the commis- 
sion of the European Economic Community on acid deposi- 
tion. (Commission of the European Communities, Luxem- 
bourg). 1985. ine bbe pean Community Information Serv- 
ice, 2100 M St Suite 707, Washington, DC 20037. 

This report provides a guide to the actions the Commision 
has undertaken since 1983, and proposes to undertake in the future, 
in attacking the problem posed by acid deposition. It contains a 
comprehensive review covering the numerous activities of the 
Commission in this area, including: (i) established Community poli- 
cies in the fields of the environment, protection of cultural heritage, 
energy, research and information collection; (ii) agreed Commission 
proposals not yet adopted by the Council; and (iii) regulatory pro- 
posals in the course of preparation, studies in hand and further 
ideas and suggestions on how the Commission’s activities in this 
field might be extended. A summary list of the activities undertaken 
since 1983 and described in this report and their status is given. 


41590 (NUREG/CR—4461) Tornado climatology of the 
contiguous United States. Ramsdell, J.V.; Andrews, G.L. 
(Pacific Northwest Labs., Richland, WA (USA)). May 
1986. Contract AC06-76RL01830. 290p. (PNL—5697). 
NTIS, PC A13/MF A0Ol1 - GPO. File Number T1I86005189. 

The characteristics of tornadoes that were reported in the 
contiguous United States for the period from January 1, 1954, 
through December 31, 1983, have been computed from data in the 
National Severe Storms Forecast Center tornado data base. The 
characteristics summarized in this report include frequency and lo- 
cations of tornadoes, and their-lengths, widths, and areas. Tornado 
strike and intensity probabilities have been estimated on a regional 
basis, and these estimates have been used to compute wind speeds 
with 10-5, 10-§ and 10-7 yr~! probabilities of occurrence. The 107? 
yt! wind speeds range from below 200 mph in the western United 
States to about 330 mph in the vicinity of Kansas and Nebraska. 
The appendices contain extensive tabulations of tornado statistics. 
Variations of the characteristics within the contiguous United 
States are presented in the summaries. Separate tabulations are pro- 
vided for the contiguous United States, for each state, for each 5° 
and 1° latitude and longitude box, and for the eastern and western 
United States. 
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REFER ALSO TO CITATION(S) 39490 


(DOE/ER/60243—T2) Responses of herbivorous 

to habitat disturbance on the north slope of Alaska. 

Annual technical progress report. Batzli, G.O. (Illinois Univ., 
Urbana (USA). Dept. of Ecology, Ethology and Evolution). 
1986. Contract FG02-84ER60243. 3p. S, PC A02/MF 
A01; GPO Dep. File Number DE86012273. 
Examination of stomach contents has shown that tundra 
voles eat mostly sedges supplemented by forbs and horsetails, 


a. Agency, Vienna (Austria)). Nov <a 
(CONF-8409342—). NTIS = Sales Only), PC A09, 
A01. File Number DE86702283 


TERRESTRIAL 
5101 Basic Studies 


From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria ea 1984). 

This publication brings tog the main results with con- 
duels ead came ee acon at ainsi 
oxygen 18, deuterium and tritium in water in the unsaturated zone. 
A separate abstract was prepared for each of the 9 papers. 


41593 ae 7-33) Dispersion and 
movement of water in the zone of sands and grav- 
els. Baker, D.; Klotz, D.; Seiler, K.P. (Gesellschaft fuer 
Strahlen- und Umweltforschung m.b.H. Muenchen, Neuher- 
berg, Germany, F.R. Inst. fuer Radiohydrometrie). Nov 
1985. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE86702283. (CONF-8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

In sands with high water content dispersion is stronger than 
at saturated state; however it decreases with the lowering of the 
water content. The same results are found for percolation veloci- 
ties. At high saturation obviously the change in permeability is not 
as strong as the change in effective porosity. Percolation velocities 
in gravels are in the range of 25 m/a at infiltration rates of about 25 
mm/d and rise with the infiltration rate. Bedding in the unsaturated 
zone has a pronounced influence on lateral flow; to a certain extent 
it increases with the infiltration rate. A mathematical model was 
used to study both of these influences; the results are in good agree- 
ment with field observations. 


41594 (IAEA-TECDOC—357, pp 35-54) Groundwater 
formation under desert conditions. Issar, A.S.; Karnieli, A.; 
Nativ, R.; Gat, J.R.; Mazor, E. (Ben-Gurion Univ. of the 
Negev, Sede-Boger Campus, Israel. J. Blaustein Inst. for 
Desert Research; Weizmann Inst. of Science, Rehovoth, 
Israel. Dept. of Isotopes). Nov 1985. NTIS (US Sales Only), 
PC A09/MF AOl. File Number 1186702283. (CONF- 
8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

Two complementary approaches were taken with regards to 
the problem of the physical and isotopic behaviour of soil moisture 
in the zone of aeration. Direct measurements on the moisture were 
carried out mainly by the Heidelberg group. The second approach 
was that of studying the isotopic and chemical composition of 
water at the two boundaries of this zone, namely the input from the 
surface and the water in the saturated zone. From the comparison 
of these waters the role of the aerated zone is inferred. Three major 
recharge pathways were identified and found to differ in their 
effect on the isotopic composition: these are direct infiltration into 
sand dunes; local surface flow in fracturated rocky terrain and re- 
charge through the intermediary of floodflows. The following con- 
clusions were reached: 1. In the sand dune column the water held 
in the unsaturated zone is enriched in the heavy isotopic species 
along a low slope evaporation line. 2. Practically no direct infiltra- 
tion into groundwater occurs in lowest covered terrain. 3. In frac- 
tured rocky terrain the zone of aeration does not much affect the 
isotopic composition of the infiltrating on water. In most cases 
composition of groundwater resembles that of rain water. 4. Some 
enrichment of isotopes in the alluvial fan aquifers is believed to be 
due to evaporation of flood water. 


41595 (IAEA-TECDOC—357, pp 55-69) Soil water 
movement in semi-arid climate. An isotopic investigation. 
Sharma, P.; Gupta, S.K. (Physical Research Lab., Ahmeda- 
bad, India). Nov 1985. NTIS (US Sales Only), PC A09/MF 
A01. File Number DE86702283. (CONF-8409342— 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

Soil moisture movement in the arid region of Thar desert, 
Rajasthan, has been studied using the tritium tagging method. It 
was found that groundwater recharge in the area varies between 6- 
14% of the precipitation input. The important factors which con- 
trol the groundwater recharge are: i) vegetation cover; ii) nature of 
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surface soil; and iii) topography. It was found that groundwater re- 
charge is higher in the regions of shifting unconsolidated sands as 
compared to stabilised sand dunes having vegetation cover. In addi- 
tion, a slight inclination of the land surface results in considerable 
reduction in the soil moisture transfer as compared to flat areas or 
areas which are situated in slight depression. A simple conceptual 
model has been employed to understand the mechanism of soil 
moisture movement. The model involves estimation of precipitation 
excess for individual months taking into account the requirement of 
soil moisture storage and evapotranspiration. Using this model, the 
computed groundwater recharge for the semi-arid regions of Guja- 
rat has been found to be in very good agreement with the experi- 
mental values obtained by the tritium tagging method. 


(IAEA-TECDOC—357, pp a. Deuterium and 
a content of soil moisture, ground and surface waters 
from Marvanka Basin, Anantapur, India. Kumar, B.; Patil, 
D.J.; Mathur, R. (National hysical Research Inst., Hy- 
derabad, India). Nov 1985. NTI (US Sales er PC ‘A09/ 
MF AO1. File Number DE86702283. (CONF-8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

The report contains the results of isotopic and chloride be- 
haviour studies of soil moisture, ground and surface waters from a 
semi-arid basin located in a hard rock area of Southern India. 
About 300 soil cores in 10 cm sections, were collected during two 
field seasons from different soil types (red loamy sandy, black 
loamy sandy, black clay, black soil with calcareous material and al- 
luvial sandy soil) occurring in the Marvanka Basin, Andhra Pra- 
desh, and its nearby areas in the Anantapur district. The moisture 
in the wet weight percentage (Msub(w)%) of all the soil cores was 
determined and the data was used to compute the equivalent depth 
values for different soil types. The values were found to vary nar- 
rowly (7.5 cm - 10 cm) for red soils and significantly for black soils 
(4.1 cm - 35 cm). The average value of equivalent depth of 9 cm 
for red soils suggest that about 9 cm of water per 100 cm of soil 
column is available which may contribute to the groundwater. 
Deuterium and chloride analyses of about 90 soil water samples and 
a few surface and groundwaters were carried out. The data for soil 
moisture show large scatter. Isotopically, each soil core was found 
to behave independently favouring the piston flow concept of re- 
charge to the groundwater. The weighted mean deltaD values for 
soil water are comparable to groundwater deltaD values in the case 
of red and alluvial sandy soils and are different for black soils. 


(AEA-TECDOC—357, PP 89-119) Study of 
downward movement of soil moisture in unsaturated zone. 
Sajjad, M.I; Hussain, S.D.; Tasneen, M.A.; Waheed, R.; 
Seiler, K.P.; " Stichler, W. (Pakistan Inst. of Nuclear Science 
and Technolo; ogy, Rawalpindi; Nuclear Inst. for Agriculture 

Pakistan; Gesellsc'! 


and Biology, haft fuer Strah- 
len- und Umweltforschung m.b. os Muenchen, Neuherberg, 
Germany, F.R. Inst. fuer Radiohydrometrie). Nov 1985. 
NTIS (Us Sales Only), PC A09/MF AO1. File Number 
DE86702283. (CONF-8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

Experiments carried out to study the relative contribution 
from canal system, precipitation and irrigated fields to water table 
have been described. The normal mode (delta) of irrigation water 
does not seem to have any appreciable effect on the water table 
through heavy textured soil. The contribution from irrigated fields/ 
rains through sandy soils is significant. However, the groundwater 
rise (water logging) is mainly due to the infiltration from the canal 
system. 
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41598 (IAEA-TECDOC—357, pp 121-143) Isotopic and 
geochemical study of the soil moisture movement in the un- 
saturated zone in semi-arid climate (Southern Tunisia). 
Zouari, K.; Fontes, J.C.; Aranyossy, J.F.; Mamou, A. 
(Paris-11 Univ., 91-Orsay, France. Lab. d’'Hydrologie et de 
Geochimie Isotopique; International Atomic Energy 
Agency, Vienna, Austria; Direction des Ressources en Eau 
et en Sol, Tunis, Tunisia). Nov 1985. (In French). NTIS 
(US Sales Only), PC A0O9/MF AOl. File Number 
DE86702283. (CONF-8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

Continuous core were obtained by dry coring through the 
unsaturated zone of the Djebel Dissa (Southern Tunisia). Segments 
of cores were distilled under vacuum. Oxygen 18 and deuterium 
analyses indicate a kinetic evaporation. The evaporating resource 
was probably recharged through an exceptional rainy event or 
through a leakage of the deep confined aquifer. The modelization, 
according to Barnes and Allison gives an estimate of 1 mm a™' for 
the evaporation rate. The ionic balance is calculated after lixiviation 
of soil aliquotes. It shows an accumulation of salts above a depth of 
7 m in the profile, in agreement with the isotope profile. 


41599 (IAEA-TECDOC—357, pp 145-159) Laboratory 
and field experiments on infiltration and evaporation of soil 
water by means of deuterium and oxygen-18. Sonntag, C.; 
Christmann, D.; Munnich, K.O. (Heidelberg Univ., Germa- 
ny, F.R. Inst. fuer Umweltphysik). Nov 1985. NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86702283. 
(CONF-8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

Evaporation from bare soils causes an enrichment of deuteri- 
um and 1°O in the residual soil moisture, mainly at the evaporating 
front where soil water is transferred to water vapour diffusing 
through the upper soil layers already dry. Because of relatively 
small soil moisture contents in the vicinity of the evaporating front 
the maximum of “heavy isotope excess” is not intense enough that 
it could be used as a tracer mark for subsequent infiltration. Infiltra- 
tion/evaporation experiments with moist soil columns yielded uni- 
form isotope profiles with a slight, non-peaked isotope excess. 
These profiles have a fairly low value for estimates of the local soil 
water balance. If soils, however, are evaporating only as being the 
case in some Saharian depression areas where fossil groundwater 
evaporates by capillary rise and water vapour diffusion through the 
unsaturated zone, well developed isotope excess profiles are found, 
from which accurate numbers for the local groundwater evapora- 
tion rate can be derived as field work in the hyperarid Bir Tarfawi 
area (SW Egypt) has shown. 


41600 (IAEA-TECDOC—357, pp 161-178) Isotopic 
study of the water movement in the unsaturated zone in arid 
climate (Algeria). Yousfi, M.; Fontes, J.C.; Aranyossy, J.F.; 
Djermouni, B. (Paris-11 Univ., 91-Orsay, France. Lab. 
d’Hydrologie et de Geochimie Isotopique; International 
Atomic Energy Agency, Vienna, Austria; Commissariat aux 
Energies Nouvelles, Algiers, Algeria). Nov 1985. (In 
French). NTIS (US Sales Only), A09/MF AO1. File 
Number DE86702283. (CONF-8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

Modelling of isotopic profiles (**O, *H) in the unsaturated 
zone located in a discharge area with an arid climate (North West- 
ern Sahara), leads to the evaluation of effective evaporation in the 
order of 1 mm/year through a soil thickness of about ten meters. 
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41601 (IAEA-TECDOC—357, pp pg Conclusions 
and recommendations on usefulness of studies of the iso- 
topes 1*O, HT tnd *£i'to woter in ep ensstasaied onan, Als- 
son, G.; Fontes, J.C.; Sonntag, C. (Commonwealth Scientif- 
ic and Industrial Research Or tion, Glen Osmond, 
Australia. Div. of Soils; Paris-11 Univ., 91-Orsay, France. 
Lab. d’Hydrologie et de Geochimie Isoto eens Heidelberg 
Univ., Germany, F.R. Inst. fuer Umweltphysik). Nov 1985. 
NTIS (US Sales Only), PC A09/MF AOl. File Number 
DE86702283. (CONF-8409342—). 

From Joint IAEA/GSF co-ordinated research programme 
for studying the physical and isotopic behaviour of soil moisture in 
the zone of aeration; Vienna, Austria (10 Sep 1984). 

For estimation of local recharge environmental tritium has 
been used extensively in temperate climates. In arid regions tritium 
may be helpful for obtaining semi-quantitative estimates of local re- 
charge. Labelling of soil water with artificial tritium has also been 
used extensively under temperate and semi-arid conditions for suc- 
cessfully estimating local recharge. For low rates of local recharge 
(approx. less than 10 mm a~‘) measurements of the displacement of 
oxygen 18 and deuterium delta values of soil water from the local 
meteoric line may give semi-quantitative information on recharge 
rates. Oxygen 18 and deuterium profiles appear to be promising 
tools for quantitative estimation of groundwater discharge when 
this occurs through the unsaturated zone. The paper includes some 
problems in measuring and interpreting stable isotope profiles in the 
unsaturated zone and recommendations for future work. 


41602 (PNL—5750-Pt.2) Pacific Northwest Laboratory 
annual report for 1985 to the DOE Office of Energy Re- 
search, Part 2. Environmental sciences. Wildung, R.E. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Mar 1986. 
Contract AC06-76RL01830. 67p. NTIS, PC A04/MF AO1; 
1; GPO Dep. File Number D 6011906. 

This 1985 annual report describes research in environment, 
health, and safety conducted during fiscal year 1985. Individual ab- 
stracts have been prepared for the program areas. (ACR) 


41603 Ecology and conservation of an endangered rattle- 
Sistrurus in Missouri, USA. Seigel, R.A. 


snake, catenatus, 
(Univ. of Kansas, Lawrence). Biological Conservation; 35: 
No. 4, 333-346(1986). Contract AC09-76SR008 19. 

The life history and ecology of the massasauga Sistrurus ca- 
tenatus, an endangered rattlesnake, was studied from 1979 to 1983 
at the Squaw Creek National Wildlife Refuge, Missouri. Except for 
tail length, this population exhibits little sexual dimorphism. Massa- 
saugas are active from April to October, and are primarily diurnal, 
except in summer. Snakes are found mainly in a cordgrass prairie in 
spring and autumn, utilizing drier, upland areas in summer. Mean 
brood size for this population was 6.35, and there was a significant 
positive relationship between brood size and female body size. Al- 
though this species apparently demonstrates considerable geograph- 
ic variation in reproductive potential, the significance of this varia- 
tion cannot be currently assessed. Growth rates, estimated from 
size-frequency data, suggest an age of maturity of 3-4 years for fe- 
males. Massasaugas at Squaw Creek feed mainly on rodents and 
other snakes. Current refuge practices, such as controlled burning 
ee ate ee ete oe 
negative impacts on Sistrurus populations. Recommendations ft 
mitigating these impacts are provided. 


41604 a ee eee 
bue sound area, northwestern Alaska. P.M. (Univ. 
of Washington, Seattle). Quaternary Research (New York); 
24: 307-321(1985). Contract FG02-85ER60304. 

Two sediment cores from Kaiyak and Squirrel lakes in 
northwestern Alaska yielded pollen records that date to ca. 39,000 
and 27,000 yr B.P., respectively. Between 39,000 and 14,000 yr 
B.P., the vegetation around these lakes was dominated by Gramin- 
eae and Cyperaceae with some Salix and possibly Betula nana/glan- 
dulosa forming a local, shrub component of the vegetation. Betula 
pollen percentages increased about 14,000 yr B.P., indicating the 
presence of a birch-dominated shrub tundra. Alnus pollen appeared 
at both sites between 9000 and 8000 yr B.P., and Picea pollen 
(mostly P. mariana) arrived at Squirrel Lake about 5000 yr B.P. 
The current forest-tundra mosaic around Squirrel Lake was estab- 
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lished at this time, whereas shrub tundra existed near Kaiyak Lake 
throughout the Holocene. When compared to other pollen records 
from northwestern North America, these cores (1) represent a 
meadow component of lowland, Beringian tundra between 39,000 
and 14,000 yr B.P., (2) demonstrate an early Holocene arrival of 
Alnus in northwestern Alaska that predates most other Alnus hori- 
zons in northern Alaska or northwestern Canada, and (3) show an 
east-to-west migration of Picea across northern Alaska from 9000 to 
5000 yr B.P. 
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REFER ALSO TO = 39520, 39521, 41519, 41545, 41567, 41602, 
41615, 41628, 41765, 41776 


41605 (CONF-8505156—3) Trace metal uptake and accu- 
mulation in trees as affected by environmental pollution. 
Baes, C.F. III; McLaughlin, S.B. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 2ip. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number D 11078. 

From NATO ARW conference on effects of acidic deposi- 
tion on forests, wetlands, and agricultural ecosystems; Toronto, 
Canada (12 May 1985). 

Regional-scale increases in combustion of fossil fuels, trace 
metal deposition profiles in lake sediments, and metal accumulation 
patterns in forest soils suggest that forests have been exposed to in- 
creasing levels of trace metals in recent decades. Such increases are 
of concern because metals such as Al, Cd, Cu, Fe, Mn, Ni, and Zn 
typically have long residence times in soil-plant systems and can ad- 
versely affect plant physiological and litter decomposition processes 
at sufficiently high concentrations. Chronic effects of these metals 
at present regional concentrations are largely unknown, and their 
increased availability to trees can occur through multiple pathways, 
most of which are poorly characterized. Our surveys of changes in 
tree-ring chemistry of conifers show that increased tissue concen- 
trations of some metals are quite similar to temporal increases in 
local and regional fossil fuel combustion, suggesting a relationship 
between the two. Highest metal concentrations in tree rings were 
found near a power plant and at high-elevation sites remote from 
point sources. Levels of many trace metals, particularly Al, Fe, and 
Mn, in tree phloem tissues are at or exceed levels reported as toxic 
thresholds in other plant species. In reviewing the literature it is 
clear that toxic thresholds are strongly influenced by soil character- 
istics, plant species, and plant part. Thus, until more information is 
obtained on toxic thresholds for individual and combined levels of 
trace metals on plant physiological and forest ecosystem-level proc- 
esses, their role, if any, in forest declines must be considered con- 
jectural. 


41606 (GAT-Z—4150) Fluoride levels in vegetation in the 
vicinity of the Portsmouth Gaseous Diffusion Plant. Final 
report, Jackson, D.R. ae Columbus Labs., OH (USA); 
Goodyear Atomic Corp., Piketon, OH (USA)). Apr 1986. 
Contract AC05-760R00001. 21p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number D 11327. 

Battelle initiated a survey of vegetation samples at new and 
established sites in the vicinity of the Portsmouth Gaseous Diffision 
Plant. Forty-nine vegetation samples were collected and analyzed 
for fluoride. Three samples from inside the plant boundaries con- 
tained fluoride in concentrations great enough to be of concern to 
grazing livestock (>40 ppm). All other samples were below the 
action level. Fluoride concentrations in vegetation reported by Bat- 
telle were somewhat greater than identical samples analyzed by 
GAT. This differences may be accounted for by the fact that GAT 
rinsed their samples prior to the analysis for fluoride while Battelle 
did not. Battelles’ samples were not washed because fluoride con- 
taining particulates on the surface of vegetation can be readily in- 
gested by livestock and may contribute to the total amount of fluo- 
ride absorbed by the livestock. Results of the vegetational survey 
were not correlated with the deposition pattern modeled by Bat- 
telle. Apparently, levels of fluoride in vegeiation near the plant are 
not greatly influenced by plant emissions. Extraneous sources such 
as dust and other forms of atmospheric fluoride appear to be the 
predominant influence governing fluoride in vegetation. Results 
from the fluoride deposition model indicate that a deficiency of 
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sampling points may exist in the northwest sector immediately adja- 
cent to the plant perimeter. The addition of new sampling stations 
in this area would create closer surveillance of potential fluoride 
emissions from the plant. 


(PB—86-190105/XAB) Dust control at hazardous- 
waste sites. Handbook. Rosbury, K.D. (PEI Associates, Inc., 
Golden, CO (USA)). Nov 1985. 99p. NTIS, PC A05/MF 
A0l. 

Spills, waste disposal, and various industrial operations can 
result in the contamination of land surfaces with toxic chemicals. 
Soil particles from these areas can be entrained into the air, trans- 
ported offsite via the wind, and result in human exposure by direct 
inhalation. Indirect exposure could result if particulates are deposit- 
ed in agricultural fields, pastures, or waterways and enter the 
human food chain. The purpose of the handbook is to assist hazard- 
ous waste site managers in: identifying sources of fugitive dust; and 
controlling fugitive dust. 


(PB—86-192796/XAB) Lining of waste an 

ment and disposal facilities. Interim report (Final). Lan 
B. (Environmental Protection Agency, Washington, anc 
(USA). Office of Solid aan 1983. 480p. (EPA/ 

SW—870). NTIS, PC A21/MF A 

si ste it RO 
of establishing the release of liquid and gaseous waste components 
into adjacent areas. This manual provides current technological in- 
formation about a variety of liner materials that may be used to 
contain hazardous wastes. Guidance is given to assist in the selec- 
tion, installation, and maintenance of appropriate liners for specific 
types of wastes in particular storage or disposal units. Several test 
methods for determining waste/liner compatibility are included, 
and a case study analysis methodology for lined units is presented. 


Se Sulfate mobility in acid 

with respect to cation leaching: a 

. Gaston, L.A.; Mansell, R.S.; Rhue, R.D. (Florida 

Univ., "Gainesville (USA). Dept. of Soil Science). May 1986. 
21p. NTIS, PC A02/MF AOI. 

Relative to a non-sorbing (conservative) solute, sulfate is 

ly less mobile in soils. Factors that affect sulfate mobility are 

(1) solution concentration of sulfate, (2) time of contact between 

sulfate solution and sorbent, (3) temperature, (4) solution pH, (5) 

other ionic species present, and (6) type of sorbent. These factors 

are discussed with reference to several pertinent experimental stud- 

ies. Sorption mechanisms and studies of sulfate movement in soils 

are discussed as well. 


41610 (PB—86-195245/XAB) EPA (Environmental Pro- 
Engineering 


(USA). 
1986. 16p. NTIS, PC A02, 

In anticipation of the passage of the Comprehensive Envi- 
ronmental Response, Compensation, and Liability Act of 1980 
(CERCLA or Superfund), the Office of Research and Development 


of the USEPA began a program in 1980 to support the Agency’s 
activities concerned with uncontrolled hazardous-waste sites. In the 


was established to develop and evaluate removal and remedial 
cleanup technology. The Superfund program has been organized 
into four research areas: (1) containment technologies for remedial 
actions; (2) on-site cleanup equipment; (3) in-situ treatment of haz- 
ardous waste/contaminated soils; and (4) personnel protection. 


41611 (TVA/OACC—85/2, pp 73-77) Environmental 
pressures on the fertilizer industry - present and future. John- 
son, K.T.; Dawson, B.L. 1984. NTIS, PC AO5/MF AOl. 
File Number DE86901148. (CONF-8409341—). 
From Tennessee Valley Authority fertilizer conference; Des 
nota, | IA, USA (11 Sep 1984). 
In slightly over a decade, the US Congress set in place a 
comprehensive battery of environmental protection laws, beginning 
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in 1970 with major changes to the Clean Air Act and culminating 
in 1980 with the Comprehensive Environmental Response, Com- 
pensation, and Liability Act. Six laws resulting from major revi- 
sions or additions to three older statutes, and creation of three en- 
tirely new ones, cover nearly every facet of possible environmental 
pollution originating from industrial and municipal facilities. These 
laws mandate protection for public health and all environmental 
media-air, water, or soil. In so doing, they provide for prohibitions 
of activities at existing and new facilities and mitigation of actual or 
potential damage from long-forgotten or abandoned facilities. Each 
of the six laws affects, in some way, fertilizer production and/or 
distribution. These effects are discussed. 
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REFER ALSO TO CITATION(S) 39991, 40042, 40046, 40047, 40048, 40070, 
40331, 41068, 41262, 41577, 41578, 41579, 41580, 41581, 41582, 41584, 41585, 
41586, 41587, 41655, 41741 


41612 (CEA-CONF—8286) Principle of a code comput- 
ing the migration of ions with precipitate. Mangin, J.P.; 
Hoan, N.N. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France)). Sep 1985. 5p. (CONF-850981—7). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86752221. 

From International symposium on coupled processes affect- 
ing the performance of a nuclear waste repository; Berkeley, CA, 
USA (18 Sep 1985). 

A computational method is presented to describe the migra- 
tion of ions in porous rocks. For the description of the migration, 
due to convection and Fick diffusion the creation and annihilation 
of precipitate is taken into account. The separation between regions 
with and without precipitate is evolving in time, but the meshes are 


(OE/NBM—6011476) Comprehensive Environ- 
mental Assessment and Response Program. Phase 1. Installa- 
tion assessment, Rocky Flats Plant. (USDOE Albuquerque 

tions Office, NM. Environment, Safety, and Health 
Div.). Apr 1986. 245p. NTIS, PC All/MF A0l; 1; GPO 
Dep. File Number DE8601 1476. 

Compliance with appropriate environmental statutes at the 
Rocky Flats Plant has been evaluated. The areas identified in Phase 
I for further evaluation are (1) the underlying aquifer, to further 
characterize the extent and movement of the volatile organic com- 
pounds (VOCs) plume; (2) inactive disposal sites (or inactive por- 
tions of active disposal sites) and contaminated sites to determine 
the potential availability of hazardous substances to be released to 
the environment; (3) the management jurisdiction of radioactive/ 
hazardous chemical mixed waste between DOE, EPA, and the 
State of Colorado; (4) the feasibility of segregating RCRA-regulat- 
ed waste from byproduct material and/or from candidate mixed 
waste; (5) a method of disposal for noncombustible, radioactive, 
PCB-contaminated materials; (6) emissions of VOCs to the atmos- 
phere; (7) sites that might be historic located within the plant 
boundaries; (8) seeps and springs areas for potential wetland im- 
pacts; and (9) hydrological monitoring programs, to ensure their ca- 
pability to detect hazardous substances in ground and/or surface 
water. 


41614 (EIR—575) Concentration ratios for BIOPATH: 
selection of the soil-to-plant concentration ratio database. 
Grogan, H.A. (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wue: en ae land)). Jan 1985. 34p. NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE86702295. 

In Switzerland, high-level radioactive waste is planned to be 
deposited in deep crystalline formations. ‘BIOPATH’ is the com- 
puter code which has been used to simulate the movement of ra- 
dionuclides in the biosphere, in order to calculate the doses to man. 
The key parameter used in the model on which the code is based is 
the concentration ratio (CR). This specifies the transfer of individ- 
ual radionuclides via the various foodchains, ultimately to man. 
Five types of CR are required for the model, namely soil to plant, 
intake by cattle to milk, intake by cattle to meat, intake by poultry 
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to eggs and from water to fish. Each of these CR are discussed in 
turn; it is shown that soil to plant CR exhibit a variability that 
greatly exceeds that observed in the other types of CR and for this 
reason the report goes on to consider these in much closer detail. 
The different methods and experimental techniques used to derive 
soil to plant CR are examined and assessed, to allow evaluation of a 
meaningful data base for use in BIOPATH. The report concludes 
by examining the data available for each radionuclide in turn and 
— a recommended CR for it, to input into the BIOPATH 


41615 (FMPC—2047) Feed Materials Production Center 
environmental monitoring annual report for 1985. Aas, C.A.; 
Jones, D.L.; Keys, R.W. (Westinghouse Materials Co. of 
Ohio, Cincinnati (USA). Feed Materials Production Center). 
30 May 1986. Contract AC05-86OR21600. 110p. NTIS, PC 
A06/MF A0O1; 1; GPO Dep. File Number DE86012641. 

A comprehensive radiological and non-radiological environ- 
mental monitoring program continues to assess any possible effects 
from this operation on the quality of local surroundings. (PSB) 


41616 (FS—85-37-T, pp 76-137) Survey of the gamma 
dose rate and locations with extremely abnormal radiation. 
Sansoni, B.; Matthes, W. (Kernforschungsanlage Juelich 
G.m.b.H., Germany, F.R. Zentralabteilung fuer Chemische 
Analysen). Dec 1985. (In German). NTIS (US Sales Only), 
PC A99/MF AOl. File Number DE86751980. (CONF- 
851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

goals pursued by the investigation on hand were: (a) to 
get a survey of natural radioactivity in the Fichtelgebirge; (b) to 
find and describe locally restricted areas of high natural radioactiv- 
ity (abnormal radiation, hot spots); this will be a starting point (c) 
for the assessment of possible increased radiation exposure and of 
the state of health of a restricted number of persons. Furthermore, 
there are also (d) underground data for the eventual stipulation of 
maximum permissible values for natural radioactivity. (e) The situa- 
tion in the Fichtelgebirge shall be compared with that of the mona- 
zite sand-stone areas in India. The highest gamma dose rates meas- 
ured in locally restricted areas were: (1) granite road pavement: 24 
p»R/h; (2) granite quarries (35 »R/h); (3) caves below granite rock 
(40 to 70 pR/h); (4) slag brick pavement on market place and main 
street of Marktredwitz (53.4 pR/h) (part of which removed al- 
ready); (5) uranium abnormalities on a farmer's field (80-100 pR/h) 
(0.6 m below the surface: 1.500 pR/h); this may be considered a 
uranium deposit with a content in uranium of up to 0.3%; (6) over 
100 »R/h in front of an uranium ore mine in the uranium prospec- 
tion drift (rest of the drift in the granite no more than 29.3+-3.3 
pR/h). The resulting maximum conceivable radiation exposure is 
assessed. The question whether there is a necessity for setting toler- 
ance limit values for natural radioactivity is raised again; the magni- 
tude in comparison with limit values for artificial radioactivity in 
radioactive controlled areas is pointed out. (orig./HP). 


41617 oo eT pp 190-200) Investigations of Rn 
residential buildings. Keller 


sources in G. (Universitaet des 
pane ne Homburg/Saar, Germany, FR. Fachrichtung 
ie und Physikalische Grundlagen der Medizin). Dec 
198 (In German). NTIS (US Sales Only), PC A99/MF 
AOl. File Number DE86751980. (CONF-851078—). 
Pe a 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oc 1985). 
results of investigations of mechanisms of diffusion and 
exhalation of Rn from building materials are presented and dis- 
cussed. Parameters influencing the exhalation rate such as porosity 
and moisture contents of the materials as well as values influencing 
the equilibrium factor such as venting rate and aerosol concentra- 
tion (smokers - non-smokers) are considered. The results on median 
Rn concentration (40 Bq/m*) in residential buildings show that in 
modern solid construction houses with an intact concrete slab and 
materials is sufficient to explain the median of Rn concentration in 
living-rooms in areas with ‘normal’ contents in radionuclides of the 
soil. Comparative investigations showed that with broken concrete 
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slabs Rn exhalation from the soil leads to much higher concentra- 
tions in the rooms. In the interpretation of the measured median 
concentrations in residential buildings the Rn exhalation from build- 
ing materials is the major source of Rn concentrations. Only with 
high Rn concentration values in houses and in areas of increased 
Ra content in the soil exhalation from the soil are the prime Rn 
source. (orig./HP). 


contamination with fission products. Nagel, E. (Eid 
con — 
sisches Inst. fuer Reaktorforschun ung. Wuerenlingen, Switzer. 

land). Dec 1985. (In German). S (US Sales Only), PC 
A99/MF AO1. File Number DES6751990, (CONF-851078— 


From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

Underneath a balloon and instrument hut demolished today 
and on the natural pasture next to it, a series of 2 to 4-layer soil 
samples was carried out to determine the contents in Cs-137 and Sr- 
90. The results showed a sudded decrease of the Cs concentration 
behind the walls of the hut, but no further decrease towards the 
centre of the hut. As expected, the decrease of Sr-90 concentration 
was slower, both in a horizontal line and in the depth. The results 
reveal that the soil underneath the hut has not received further fis- 
sion products since it was built in 1956 from depositions of later nu- 
clear weapon tests. Furthermore, the radionuclides were not trans- 
ported much further into lower strata so that by taking into consid- 
eration of the half-life of the two nuclides their concentration in the 
soil can be traced back to the year 1956 for comparison with the 
results measured at the time. (orig./HP). 


. 3. radon anomalies 
in the Fichtelgebirge. Sansoni, B.; Matthes, W. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Zentralab- 
teilung fuer Chemische Analyse). Oct 1985. 69p. (In 
Gua NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86752392. 

The goals pursued by the investigation on hand were: 1. to 
get a survey of natural radioactivity in the Fichtelgebirge; 2. to find 
and describe locally restricted areas of high natural radioactivity 
(abnormal radiation, hot spots); this will be a starting point 3. for 
the assessment of possible increased radiation exposure and of the 
state of health of a restricted number of persons. Furthermore, 
there are also 4. underground data for the eventual stipulation of 
maximum permissible values for natural radioactivity. 5. The situa- 
tion in the Fichtelgebirge shall be compared with that of the mona- 
zite sand-stone areas in India. The highest gamma dose rates meas- 
ured in locally restricted areas were: 1. granite road pavement: 24 
pR/h; 2. granite quarries (35 wR/h); 3. caves below granite rock 
(40 to 70 uR/h); 4. slag brick pavement on market place and main 
street of Marktredwitz (53.4 pR/h) (part of which removed al- 
ready); 5. uranium abnormalities on a farmer's field (80-100 »R/h) 
(0.6 m below the surface: 1.500 pR/h); this may be considered an 
uranium deposit with a content in uranium of up to 0.3%; 6. over 
100 pR/h in front of an uranium ore mine in the uranium 
tion drift (rest of the drift in the granite no more than 29.3 +- 3.3 
pR/h). The resulting maximum conceivable radiation exposure is 
assessed. The question whether there is a necessity for setting toler- 
ance limit values for natural radioactivity is raised again; the magni- 
tude in comparison with limit values for artificial radioactivity in 
radioactive controlled areas is pointed out. (orig./HP). 


41619 yy ee Regions with increased natural 
radioacti Radiation, uranium and 


(KAPL—4191) Knolls Atomic Power Laboratory 
annual environmental monitoring report. Calendar year 1985. 
(Knolls Atomic Power Lab., Schenectady, NY (USA)). 
1986. Contract ‘AC 12-76SN00052. 63p. NTIS, PC A04, 
A01; 1; GPO Dep. File Number DE86013212. 

The results of the effluent and environmental monitoring 
programs at the three Knolls Atomic Power Laboratory (KAPL) 
sites are summarized and assessed in this report. Operations at the 
three KAPL sites resulted in no significant release of hazardous 
substances or radioactivity to the environment. The effluent and en- 
vironment monitoring programs conducted by KAPL are designed 
to determine the effectiveness of treatment and control methods; to 
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provide measurement of the concentrations in effluents for compari- 
son with applicable standards; and to assess resultant concentrations 
in the environment. The monitoring programs include analyses of 
samples of liquid and gaseous effluents for chemical constituents 
and radioactivity as well as monitoring of environmental air, water, 
sediment, and fish. Radiation measurements are also made around 
the perimeter of each site and at off-site background locations. 


41621 (KFK—3916) Fixation of radioiodine in soil, Pt. 1 


Riedl, A.; Strack, S. (arahoutenantshe 

G.m.b.H. (Germany, F.R.). Hauptabteilung Sicherheit; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer ae in der Technik). Feb 
1986. 43p. (In German). NTIS (US Sales Only), PC A03/ 
MF A01. File Number DE86752207. 


Solutions of Nal-125 were administered to small packed soil — 


columns (4 g dry material). The fixation of the radioiodine was de- 
termined by measuring the water extractable fraction after different 
periods of time (0.5 - max. 550 h). Non-treated soil showed a very 
rapid I-125 immobilization within the first few hours of the experi- 
ment, resulting in a more than 90% fixation of the applied iodine 
(100 yl of a 1,08 . 10-7 M Nal-solution). Subsequently, the fixation 
process slowed down and finally reached a state of equilibrium, 
with about 99% of the radioiodine fixed to the soil matrix. Based 
on the characteristics of the fixation curves a simple kinetic model 
is constructed which postulates chemical conversion of the iodide 
into another soluble form during a transient phase of immobiliza- 
tion. This converted form is then fixed to the solid soil components. 
ee ee 


(NUREG/CR—4236-Vol.4) Progress in evaluation 
of radionuclide geochemical information developed by DOE 
high-level nuclear waste repository site projects. Annual 
report, October 1984-September 1985. Volume 4. Meyer, 
R.E.; Arnold, W.D.; Blencoe, J.G.; Jacobs, G.K.; Kelmers, 
A.D.; Seeley, F.G.; Whatley, S.K. (Oak Ridge National 
Lab., TN (USA)). May 1986. Contract AC05-840R21400. 

7p. (ORNL/TM—9614-Vol.4). NTIS, PC A04/MF AO! - 
GPO. File Number T186010517. 

Information pertaining to the potential geochemical behavior 
of radionuclides at candidate sites for a high-level radioactive waste 
repository, which is being developed by projects within the De- 
partment of Energy (DOB), is being evaluated by Oak Ridge Na- 
tional Laboratory for the Nuclear Regulatory Commission (NRC). 
During this report period, emphasis was placed on the evaluation of 
information pertinent to the Hanford site in southeastern Washing- 
ton. Results on the sorption/solubility behavior of technetium, nep- 
tunium, and uranium in the basalt/water geochemical system are 
summarized and compared to the results of DOE. Also, summaries 
of results are reported from two geochemical modeling studies: (1) 
an evaluation of the information developed by DOE on the native 
copper deposits of Michigan as a natural analog for the emplace- 
ment of copper canisters in a repository in basalt, and (2) calcula- 
tion of the solubility and speciation of radionuclides for representa- 
tive groundwaters from the Yucca Mountain site in Nevada. 


ic Northwest Labs., oe ‘WA (USA). May 1986. Con- 
tract AC06-76RL01830. 38p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number D 12224. 

The purpose of the bioassay measurements was to provide 
individuals, living within a specific area near the Hanford Site, in- 
formation on the current levels of radionuclides in their bodies. The 
measurements included whole body counter (in vivo) examinations 
and urine sample analyses for detecting the presence of major ra- 
dionuclides related to current and historical operations at Hanford. 
Notifications of the special measurements were sent by letter to 515 
residences in north Franklin County. Eighty-nine individuals from 
52 of the 515 residences requested and received whole body counts. 
Of these, 32 also provided urine samples. The measurements gave 
no evidence of unusual levels of radioactivity in any individual. 
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The ability of bioassay measurements to detect the presence of ra- 
dioactivity in an individual following an exposure is dependent on 
the quality of the measurement and the nature of the exposure. This 
report includes a discussion of the capability, under various circum- 
stances, of the measurements that were provided. 


41624 (RISO-R—514) COLUMN2 - A computer pro- 
gram for simulating migration. Nielsen, O.J.; Bo, P.; Carlsen, 
L. (Risoe National Lab., Roskilde (Denmark). Oct 1985. 
85p. NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE86702282. 

COLUMN2 is a 1D FORTRAN77 computer program de- 
signed for studies of the effects of various physicochemical process- 
es on migration. It solves the solute transport equation and can take 
into account dispersion, sorption, ion exchange, first and second 
order homogeneous chemical reactions. Spacial variations of input 
pulses and retention factors are possible. The method of solution is 
based on a finite difference discretion followed by the application 
of the method of characteristics and two separate grid systems. 
This report explains the mathematical and numerical methods used, 
describes the necessary input, contains a number of test examples, 
provides a listing of the program and explains how to acquire the 
program, adapt it to other computers and run it. This report serves 
as a manual for the program. 


41625 (RISO-R—527) Environmental radioactivity in 
Denmark in 1984, Aarkrog, A.; Boelskifte, S.; Boetter- 
Jensen, L.; Dahlgaard, H.; unets Tis Nielsen, S.P. (Risoe 
National Lab., Roskilde (Denmark)). Jun 1985. 153p. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE86702281. 

Strontium-90 was determined in samples from all over the 
country of precipitation, ground water, sea water, dried milk, grain, 
bread, potatoes, vegetables, fruit, total diet, and human bone. Fur- 
thermore, ®Sr was determined in local samples of air, rain water, 
grass, sea plants, fish and meat. Cesium-137 was determined in air, 
precipitation, sea water, sediments, milk, grain products, potatoes, 
vegetables, fruit, total diet, sea plants, fish, and meat. Estimates of 
the mean contents of radiostrontium and radiocesium in the human 
diet in Denmark during 1984 are given. Tritium was determined in 
precipitation, ground water and sea water. Polonium-210 was meas- 
ured in some marine samples. Radium-226 was determined in 
ground water. The y-background was measured regularly by TLD, 
ionization chamber and on site y-spectroscopy at locations around 
Risoe, at ten of the State experimental farms, along the coasts of 
the Great Belt and around Gylling Naes. The marine environments 
at Barsebaeck and Ringhals were monitored for ‘*"Cs and corro- 
sion products (5*Co, Co, Zn, **Mn). 


41626 (SAND—86-0530) Risk assessment and ranking 

for hazardous chemical defense waste: a state- 
of-the-art review and evaluation. Task 1 report. Chu, M.S.Y.; 
Rodricks, J.V.; St. Hilaire, C.; Bras, R.L. (Sandia National 
Labs., Alb uquerque, NM (USA)). Jun 1986. Contract AC04- 
76DP00789. 97p. NTIS, PC A0S5/MF A0Ol; 1; GPO Dep. 
File Number D 13281. 

This report summarizes the work performed under Task 1 of 
the Risk Assessment Evaluation Task under the Hazardous Chemi- 
cal Defense Waste Management Program of the Department of 
Energy (DOE). The objective of Task 1 was to identify, review, 
and evaluate the state-of-the-art tools and techniques available for 
ranking and evaluating disposal facilities. These tools were evaluat- 
ed for their applicability to DOE’s mixed hazardous chemical and 
radioactive waste sites. Various ranking methodologies were re- 
viewed and three were evaluated in detail. Areas that were found 
to be deficient in each ranking methodology were presented in the 
report. Recommendations were given for the development of an 
improved ranking methodology for use on DOE's sites. A literature 
review was then performed on the various components of a risk as- 
sessment methodology. They include source term evaluation, geo- 
sphere transport models, exposure pathways models, dose effects 
models, and sensitivity/uncertainty techniques. A number of recom- 
mendations have been made in the report based on the review and 
evaluation for the development of a comprehensive risk assessment 
methodology in evaluating mixed waste disposal sites. 
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41627 (SAND—86-0752) 1985 environmental monitoring 
report: Sandia National Laboratories, Albuquerque, New 
Mexico. Millard, G.C.; Gray, C.E.; Tiemetels D.J. (Sandia 
National Labs., Albuquerque, NM (USA)). May 1986. Con- 
tract AC04-76DP007 9. 44p. NTIS, PC A03 AO0l; 1; 
GPO Dep. File Number DE86012917. 

Sandia National Laboratories Albuquerque (SNLA) is locat- 
ed south of Albuquerque on Kirtland Air Force Base. Because ra- 
dionuclides are potentially released from its research activities, 
SNLA has a continuing environmental monitoring program which 
analyzes for cesium-137, tritium, uranium, alpha emitters, and beta 
emitters in water, soil, air, and vegetation. Measured radiation 
levels in public areas were consistent with local background in 
1985. A total of 9.3 curies of argon-41 were released as a result of 
SNLA operations in 1985. The Albuquerque population received an 
estimated 0.071 person-rem from airborne radioactive releases, 
whereas it received greater than 42,300 person-rem from naturally 
occurring radionuclides. A nonradioactive effluent monitoring pro- 
gram has been started at SNLA which includes five groundwater 
monitoring wells. Results of this new monitoring program will be 
included in the 1986 environmental monitoring report. 


41628 (SAND—86-8012) 1985 environmental monitoring 
le T.K. (Sandia National Labs., Livermore, CA 
USA), r 1986. Contract AC04-76DR00789. 26p. NTIS, 
bake A01; 1; GPO Dep. File Number DE86003979. 
a National Laboratories at Livermore, California, is lo- 
cated 65 km (50 miles) southeast of San Francisco midway between 
the Pacific Ocean and the San Joaquin Valley. In a National Labo- 
ratory conducting various research activities related to Department 
of Energy interests, hazardous materials or radionuclides could po- 
tentially be released to the environment. A strict effluent control 
program places maximum emphasis on limiting releases. The envi- 
ronmental monitoring program conducted by Lawrence Livermore 
National Laboratory and augmented by Sandia is designed to meas- 
ure the performance of the effluent control program. The program 
includes analysis of air, water, soil, vegetation, sewer effluent, 
groundwater, and foodstuffs for various toxic, hazardous, or radio- 
active materials. Based on these studies, the releases of materials of 
concern at Sandia during 1985 were well below applicable Depart- 
ment of Energy standards. 


41629 (UCRL—50027-85) Environmental monitoring at 
the Lawrence Livermore National . 1985 annual 
report. Griggs, K.S.; Buddemeier, R.W . (Lawrence Liver- 
more National a CA (USA)). Feb "1986. Contract W- 
7405-ENG-48. 8 . NTIS, PC A05/MF A011; 1; GPO Dep. 
File Number DE 11368. 

Results are reported of the Environmental Quality Verifica- 
tion Program, which is an expanded continuation of the program of 
environmental monitoring previously carried out by the Environ- 
mental Measurements Group of the Hazards Control Department. 
Data are reported on air, soils, water, vegetation, foodstuffs, and 
annual radiation doses at perimeter of facility. 


41630 (UCRL—93534) Exposure and risk assessment of 
toxic waste in a multimedia context. McKone, T.E.; Layton, 
D.W. (Lawrence Livermore National Lab., CA (USA)). 
May 1986. Contract W-7405-ENG-48. 17p. (CONF- 
860606—5). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86010973. 

__ From Air Folistion Control Asvocistion sanuel mecting sad 


ordnance. This model simulates the transport and transformation of 
trace elements, radionuclides, and organic chemicals in a system 
consisting of eight compartments. GEOTOX uses landscape proper- 
ties and chemical properties to determine how a given substance 
partitions among the environmental compartments. The resulting 
environmental concentrations are combined with exposure models 
and health-effects data to estimate potential health risks. This ap- 
proach can be used to evaluate the waste residuals from a number 
of industrial technologies. 
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41631 Analysis of transient behavior of radioisotopes in 
ee Oe ee ae Jr.; Reichle, D.E. (Oak 

e National Lab., TN). BioScience; 19: No. 4, 341- 

sastapr 1963) 

Recent studies suggest that an average biological half-life for 
a trophic level may be calculated from the transient behavior of ra- 
dioisotopes introduced into food chains. Following introduction of 
a radioactive tracer, successive trophic levels show characteristic 
delays in reaching maximum concentrations. The time required to 
reach maximum concentrations often is longer for higher-level con- 
sumers. The authors have observed such transient behavior in a 
tulip poplar forest experimentally trunk-inoculated with ™7Cs. Its 
subsequent redistribution among the canopy, the forest floor, and 
their associated food chains has been described elsewhere. In suc- 
cessive years, each autumnal leaf drop has resulted in an additional 
pulse of ™7Cs to the floor of this forest, producing sequential in- 
creases and then decreases in the radiocesium content of detritus- 
feeding arthropods and their predators. Maximum concentrations of 
187Cs reached during transient fluctuations and the time lags be- 
tween peaks in different trophic levels are related to the turnover 
rates within each trophic level. Thus, the patterns of accumulation 
revealed by field sampling may be analyzed to yield estimates of 
average loss rates for entire trophic levels. This paper provides a 
model describing such transient behavior and illustrates its applica- 
tion with laboratory and field data. Success with this model using 
radionuclides encourages us to suggest its application to studies of 
the dynamics of other constituents in food chains. 17 references, 3 
figures. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 39691, 40028, 41613, 41626 


41632 (SAND—86-0751) 1985 environmental 
Sandia National Laboratories, Tonopah Test Rane, Tonopah, 
Nevada. Millard, G.C. (Sandia Naticnal Labs., Alb: 

NM (USA)). Apr 1986. Contract AC04-76DP007 10p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86013242. 

The Tonopah Test Range is located about 160 air miles 
northwest of Las Vegas, Nevada, and covers 525 square miles 
within the Nellis Air Force Base Bombing and Gunnery Range. 
The range is used for various DOE tests involving high and low 
altitude projectiles. Operations that affect the environment are 
mainly road preparation of instrumentation sites, and 
disturbance of the terrain from pro impacts. Monitoring of 
thon tect sanepe io deep enietadig hp sais ans Mntinaincinnianh Pontectian 
Agency to supplement Sandia's monitoring effort associated with 
Sandia test activities. Monitoring results for 1984 indicate that test 
range operations do not adversely affect the offsite environment or 
the public. 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


5201 Basic Studies 


REFER ALSO TO CITATION(S) 39695, 41596, 41601, 41602 


Progress report, 1 January 
J.R.; Standora, E.A. (State Univ. Coll., Buffalo, NY (USA). 
t. of Sam at & 1986. Contract AC02-76EV02502. 


A06/MF AOI; 1; GPO Dep. File Number 
DEB6OI2323. 
The mechanisms by which fish and turtles thermoregulate in 


ety ae ee ee ee Experi- 
ments on the roles of behavior, competition and predation on the 


scribed. The presence of the bass changes the upper avoidance tem- 
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perature of a bluegill. Bass from Par Pond and Pond C on the Sa- 
vannah River Plant have the same selected temperature but the re- 
sponses of small bass to tests of selected temperature and upper 
avoidance temperature are altered by the presence of large conspe- 
cific. Field enclosure experiments documented the complex nature 
of the bluegill-bass interaction in Pond C. The effect of diet protein 
content and temperature on the growth and assimilation efficiency 
of the turtle Pseudemys scripta are related. Growth rate increased 
when turtles were fed diets with a higher protein content. Yearling 

ing turtles, Chelydra serpentina, did not grow when kept at 
15°C. Those kept at 25°C grew rapidly. There was no difference in 
selected temperature between the two groups, although CTM’s 
were significantly different. Mathematical modeling focused on an 
analysis of the relationship between the thermal conductance of ani- 
mals, the insulative properties of skin and fur and the external prop- 
erties of animal-environmental interactions. 70 refs., 21 figs. 10 
tabs. 


41634 (DOE/EV/02502—T1) Thermoregulatory behavior 
of bluegill, Lepomis macrochirus from a thermally stressed 
Fischer, R.U. Jr. (State Univ. of New York, Buf- 


ecosystem. 
falo (USA). t. of Biology). Dec 1984. Contract AC02- 
76EV02502. 7 NTIS MF A0Ol; 2; GPO Dep. File 
Number DE860 2570. 

Bluegills, Lepomis macrochirus were used as a representa- 
tive aquatic ectotherm to determine the importance of behavior in 

ion of fish inhabiting a thermally stressed ecosystem. 

In the first part of the study, the mean final temperature preferenda 
for small bluegills from the heated and normothermic sites (25.2°C 
vs 25.0°C) were not significantly different. In the second part of 
the study, the acute preferred temperatures of large L. macrochirus 
(anti X = 26.3°C) showed a statistically significant difference from 
that of small bluegills (anti X = 25.2°C). There was no significant 
difference in the acute preferred temperatures for bluegill from the 
heated and normothermic sites. In the last phase of the study L. 
macrochirus from both a thermally stressed and normothermic site 
were tested for upper avoidance temperature in the absence of and 
in the presence of two sizes of predators (Micropterus salmoides, 
largemouth bass). In the absence of a predator the small bluegill 
had a mean upper avoidance temperature of 30.0°C as compared to 
29.8°C for the large bluegills. In the presence of a small and large 
predator the small bluegills had a mean upper avoidance tempera- 
ture of 34.0°C and 33.9°C respectively, while the large bluegills 
had mean upper avoidance temperatures of 33.8°C and 33.1°C. In 
the presence of a predator bluegill upper avoidance temperatures 
were significantly higher, however, predator size did not influence 
this relationship. the determinations of final temperature 
preferendum, acute preferred temperature, and upper avoidance 
temperature, the fish from the heated site always exhibited less vari- 
ability in temperature measurements than those from the control 
site. 41 refs., 9 figs., 10 tabs. 


41635 eee Detrital microbial community 


dynamics in a stream ecosystem. 
Perkins, RES E Elwood, J.W.; Sayler, G.S. (Oak Ridge Na- 
tional Lab., TN (USA)). Jun 1986. Contract ACO05- 
840OR21400. 197p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
File Number DE86012605 
Detrital microbial community development and phosphorus 
dynamics in a lotic system were investigated in non-recirculating 
laboratory streams contains leaf detritus. Temporal patterns of mi- 
crobial colonization, as determined by scanning electron microsco- 
py, indicate leaf species dependency and that bacteria were the first 
colonizers followed by by fungi. An extensive glycocalyx layer devel- 
oped. Phosphorus incorporation rates of both the whole community 
and intracellular ts were determined by time-course 
measurements of **PO, or **PQ,. Phosphorus turnover rates were 
determined by a sequential double-labeling procedure using **PO, 
and **PQ,, in which the microbiota were labeled with *P until in 
isotopic equilibrium, then **P was added. The turnover rate was 
determined by time-course measurements of the ratio **P to **P. 
Snail grazing resulted in an increase in phosphorus metabolism per 
unit microbial biomass; however, per unit area of leaf surface no 
increase was observed. Grazing also caused a two-fold reduction in 
microbial biomass. The results indicate that microbiota associated 
with decomposing leaves slowly recycle phosphorus, are slowly 
growing, and have a low metabolic activity. The spiraling length is 
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shortened by microbiota on a short-term basis; however, it may in- 
crease on a long-term basis due to hydrological transport of detritus 
downstream. 


(PB—86-191467/XAB) Analysis of trace metals in 
bottom sediments in support of deepwater biological processes 
studies on the US North Atlantic continental slope and rise. 
Interim report, 1 November 1984-15 December 1985. 
Bothner, M.H.; Campbell, E.Y.; DiLisio, G.P.; Parmenter, 
C.M.; Rendigs, R.R. (Geological Survey, Woods Hole, MA 
(USA)). 24 Feb 1986. 45p. S, PC A03/MF AO1. 

The study is part of a multidisciplinary program conducted 
along the entire continental slope and rise off the Atlantic states to 
characterize the biology, chemistry, and geology of the sea floor 
prior to exploratory drilling for petroleum. The distribution of sedi- 
ment types and associated trace metals from natural sources will be 
used to help predict the fate of sediment reactive contaminants in- 
troduced to the water column by future development activities. 
Sediment samples collected during the first three cruises to the con- 
tinental slope and rise off the North Atlantic states were analyzed 
for 12 metals (Al, Ba, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, V, and Zn). 
The metal concentrations are lower than those reported for world 
average shales. 


41637 Estimation = largemouth bass, Micropterus sal- 
moides Lacepede, growth using the liver somatic index and 
physiological vartublen. Adams, S.M.; McLean, R.B. (Oak 
Ridge National Lab., TN). Journal of Fish Biology; 26: 111- 
126(1985). Contract W-7405-ENG-26. 

Stepwise regression models utilizing five easily-measured 
condition indices, two physiological variables and two environmen- 
tal variables were developed for estimating the monthly growth of 
age-I and II largemouth bass sampled during 1980 and 1982. The 
liver-somatic index (LSI) and standard metabolism at surface and 
thermocline temperatures were the most significant variables for es- 
timating growth. Determination of monthly growth using the LSI 
requires 50% fewer samples than the usual method of following 
changes in monthly mean weight. Because the LSI responds rela- 
tively rapidly to levels of energy intake and temperature, this index 
can be used to signal possible adverse effects on fish before changes 
in growth can be observed. This approach could be a useful man- 
agement tool because, once validated for a particular aquatic 
system, frequent cost-effective growth estimates could be used to 
identify the presence of ecological perturbations and to quantify 
their effect. 41 references, 6 figures, 2 tables. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 7 39518, 39521, 39692, 39702, 40039, 
40041, 41519, 41562, 41602, 41608, 416. 


41638 (AD-A—165623/0/XAB) Feasability study of con- 
tamination remediation at Naval Weapons 
Cullinane, 


Station, Concord, 
California. Final draft report. M.J.; Lee, Charles 
R.; O'Neil, L.J.; Clairain, E.J. (Army Engineer Waterways 
Experiment Station, Vicksburg, MS (USA). ra, 

). Feb 1986. 160p. NTIS, A08/MF AOl1 

Hazardous substances identified as necessitating remedial ac- 
tions include lead, cadmium, zinc, copper, selenium, and arsenic. 
The proposed remedial actions are designed to address existing or 
potential damages identified in a separate study. These identified 
damages include: contamination of soil with metals; contamination 
and toxicity of plants and soil invertebrates; reduced plant growth; 
increased soil acidity; surface water contamination; air contamina- 
tion; losses of wildlife food quantity and quality of habitat; loss of 
wetland function and loss of ultimate land use. The release of haz- 
ardous substances at seven sites is identified. Sites include both wet- 
land and upland habitat. The sites are consolidated into three areas 
based on the important nature of the habitat and category of reme- 
dial action that may be appropriate. Five categories of remedial ac- 
tions were evaluated for implementation at NWS, Concord includ- 
ing: no action, increased environmental monitoring, source remov- 
al, source isolation, and site restoration. Fourteen remedial action 
technologies were initially assessed with five technologies found to 
be applicable at NWS Concord. These five technologies were com- 
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bined into ten alternative remedial actions. Seven alternatives sur- 
vived the initial screening process and were subjected to a detailed 
evaluation using nine criteria: reliability, implementability, technical 
effectiveness, environmental concerns, safety, operation and mainte- 
nance, costs, regulatory requirements, and public acceptance. 


(AD-A—165656/0/XAB) 
survey, Travis AFB, California. Final report, 6-11 August 
1985. Binovi, R.D.; Slavich, F.E. (Air Force Occu 
and Environmental Health Lab., Brooks AFB, TX (USA)). 
Jan 1986. 58p. NTIS, PC A04/MF AOl. 

USAFOEHL conducted an on-site wastewater quality 
survey at Travis AFB CA from 6-11 Aug 85 at the request of 60 
ABG/DEE. The survey was requested to characterize the influent 
and effluent from the installation’s oil/water separators to deter- 
mine if they require permits under the Resource Conservation and 
Recovery Act (RCRA). All samples were analyzed for pH, chemi- 
cal oxygen demand (COD), and Oil and Grease (O&G). Samples 
taken from industrial areas were additionally analyzed for EPA 
volatile halocarbons, volatile armoatics, and metals by the ICP 
metals screen. Sampling results were evaluated against the follow- 

ing criteria: (1) Pretreatment Standards for Existing sources, 40 
CFR Part 433--Metal finishing point source category, (2) 50 CFR 
260 Resource Conservation and Recovery Act and the California 
Hazardous Waste Control Act, and (3) Fairfield-Suisun Sewer Dis- 
trict wastewater Discharge Ordinance No. 9, Section 2.09 -- Limi- 
tations on Wastewater Strength. Twelve sample sites had one or 
more parameters exceeding the limitations set forth by the preced- 


(AD-A—165955/6/XAB) Rocky Mountain Arsenal 

containment/treatment system construc- 

tion report. Text, drawings, photos. Final report. Houston, 

L.M. (Army ee ~~ ig Omaha, NE (USA)). Mar 
1986. 112p. NTIS MF A! 

The Northwest pare Project is located along the north- 
west boundary of Rocky Mountain Arsenal, Commerce City, Colo- 
rado. The system was constructed to contain and treat ground 
water polluted with organic contaminants produced at the arsenal. 
The system consists of: 1) a Soil Bentonite cutoff barrier keyed into 
bedrock, 2) 15 dewatering wells, 3) 21 recharge wells, 4) 17 piezo- 
meters, and 5) a carbon adsorption treatment plant. Foundation ex- 

plorations included soil borings, bedrock sampling, ground water 
a testing, and bedrock and soil-permeability tests. Investi- 
gations during construction included visually logging well cuttings, 
inspection of excavated slurry trench materials, blast hole drilling, 
and slurry and backfill testing. 


41641 (AD-A—166500/9/XAB) Reference guide for in- 
— i ag treatment. Final — —s SA). 


tion Engineering Research Lab ae ey 
ret 1985. 377p. (CERL-TR-N~ 85/06). S, PC Noi 


" ‘This report provides a general reference guide for identify- 
ing, designing, and reviewing industrial water-pollution-abatement 
ee et ane eee 

the Department of Defense who are responsible for industrial- 
wastewater pollution abatement projects and to personnel responsi 
Weir Geeta eak dalbtianinek of Games nelle temea 

plants. Contents include: Industrial 
Handling and Disposal of Hazardous 


Regulations; 
Wastes; Nature and Origin of Industrial Wastewater; The Industrial 
Waste Survey; Industrial Wastewater Control Technologies; Solu- 
tion Development Methodology; Economics of Industrial 
Wastewater Treatment. 


(CONF-860291—1) Methods e establishing mi- 

crocosms of aquatic littoral ecosystems for determining safe 
exposure. Franco, P.J.; J.M. 

lang Lab., TN (USA)). Feb 1986. tract 

B. S, PC A02/MF A01; GPO Dep. 


From Workshop on enclosed systems for testing microbial 
penn en eS ee eee 

This protocol describes procedures for or establishing freshwa- 
ter littoral communities in a laboratory, using materials collected 
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from natural ponds. The methods were developed to assess the ef- 
fects of chemical toxicants on aquatic communities; however, the 
systems may be adaptable to testing the potential impacts of micro- 
bial pesticides on freshwater ecosystems. Littoral ecosystems are es- 
tablished in 72-L glass aquaria using sediments, water, and biota 
from natural ponds. The microcosms are easily replicated and re- 
quire little maintenance. These microcosms are static systems (no 
inflow or outflow) and retain a functional similarity to natural 
ponds for more than 6 months under artificial lighting. In testing 
for the effects of toxicants, at least five chemical concentrations, a 
no-treatment control, and a solvent control (if a carrier solvent is 
used) are recommended, with replication. Chemical (pH hardness, 
conductivity, and dissolved oxygen) and biological (e.g., zooplank- 
ton and bacterial densities, and chlorophyll concentrations) meas- 
urements are made periodically throughout the experimental 
period. No-observable-effect concentrations (NOEC) are deter- 
mined using Dunnett's procedure. 


41643 (EPRI-EA—4641-Vol.1) Speciation of selenium 
and arsenic in natural waters and sediments. Volume 1. Sele- 
nium speciation. Final report. Cutter, G.A. (Old Dominion 
Univ., Norfolk, VA (USA). Research Foundation). Jun 
1986. 79p. Research Reports Center, Box 50490, Palto Alto, 
CA 94303. File Number T186920393. 

Fossil fuel combustion can lead to an increased mobilization 
of selenium to the aquatic environment. In order to examine this 
process, the different chemical forms of selenium must be deter- 
mined in water and sediments with high degrees of accuracy and 
precision. A selective hydride generation procedure was developed 
to measure the concentrations of dissolved selenite, selenate, total 
selenium, and organic selenides in natural waters. Two detetor sys- 
tems were valuated, atomic absorption with quartz tube - air/hy- 
drogen flame atomization, and gas chromatography with photo ion- 
ization detection. Results show that the photo ionization system has 
a high detection limit (10 ng Se), and a non-linear response. In con- 
trast, the atomic absorption technique is able to detect 0.2 ng Se, 
and the instrumental response is linear to 96 ng Se. For the deter- 
mination of selenium speciation, the precision (as relative standard 
deviation) is no greater than 5.4%; accuracy is assured using the 
standard additions method of calibration. In sediments, total seleni- 
um is solubilized using an oxidative digest, and a sodium hydroxide 
leach releases sedimentary selenite and selenate. Solutions from 
these pretreatments are analyzed using the dissolved selenium meth- 
ods. 


41644 (GESAMP—21) Report of the fourteenth session, 
Vienna, 26-30 March 1984, Reports and studies No. 21. 
(International Atomic Energy Agency, Vienna (Austria)). 
Jul 1984. 43p. (In French, Russian and S ). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86702286. 

The report summarizes the conclusions of the joint group 
and working groups of experts concerning the following aspects of 
marine pollution: the potentially harmful substances, the evaluation 
of the hazards of harmful substances carried by ships, the inter- 
change of pollutants between the atmosphere and the oceans, the 
biological effects of thermal discharges in the marine environment, 
the land-sea boundary flux of pollutants, the methodology and the 
guidelines for the assessment of the impact of pollutants on the 


A gszentrum Karlsruhe G.m.b. H. 

(Germany, F.R.). Inst. fuer Radiochemie). Feb 1986. 38p. 

German). NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE86752341. 

In the leachate besides biodegradable products nonbiodegra- 
dable compounds especially chlorine containing organic compounds 
are found. To eliminate the pollutants the combined treatment 
chemical and biological oxidation was tested. The biodegradability 
of the oxidation products was tested in a laboratory activated 
sludge treatment plant and in a sequencing batch reactor. A 95% 
elimination of the initial DOC-value, 96% COD elimination, 100% 
decreasing of phenol and a 92% elimination of halogenated organic 
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compounds is achieved by chemical oxidation and by biological 
treatment. (orig./PW). 


41646 (NP—6770111) Polycyclic aromatic hydrocarbons 
in sediments of the Neckar, its tributaries, the Rhine and 
as well as in sewage sladges and in the inflow and 
discharge of sewage treatment ts. ut, (Tuebingen 
Univ. (Germany, F.R.). Fakultaet fuer Chemie und Pharma- 
zie). 24 Boe 123p.. (in German). NTIS (US Sales 
Only), PC /MF A0O1. File Number DE86770111. 
Sediment encoun were analyzed for polycyclic aromatic hy- 
drocarbons (PAH). The sediments were taken from the Neckar 
river, its tributaries Aich, Echaz, Enz, minor Enz, Erms, Eyach, 
Fils, Finkenbach, Glatt, Itter, Lauter, Nagold, Rems, Starzel, Stein- 
lach, and Wuerm, the Rhine river, The Dambe river, from sewage 
sludges, and from the inflow and discharge of sewage treatment 
plants of the Upper Neckar (the region administrated, by the Hy- 
drological Authorities of Reutlingen and Rottweil), with particular 
regard to the sewage treatment plant at Tuebingen. The concentra- 
tions of the six PAH fluoranthene, benzo(b)fluoranthene, 
benzo(a)pyrene, benzo(ghi)perylene, and indeno(1,2,3-cd)pyrene 
were measured in each sample. These PAH are of interest for the 
Ordinance on Drinking Water Quality. So-called "PAH profiles” 
(relative percentage of the summed-up concentrations of the 6 
PAH)) were established for all test matrices and evaluated graphi- 
cally. The profiles are more or less constant for the different sam- 


ples; they differ, however, from the profiles measured in combus- . 


tion processes. The origins of the PAH are still unknown. (orig./ 
EF). 


41647 (NP—6770123) Diaphragm separation and steam- 
ing, an economical and environmentally acceptable combined 


process for processing industrial washing water containing oil. 
Paul, H. (Technische Hochschule Aachen (Germany, F.R.). 
Fakultaet fuer Maschinenwesen). 1 Jun 1984. 136p. (In 
German). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE86770123. 

If one starts from keeping within the limit for the water 
phase, the processing of industrial washing water creates no proc- 
essing problems. Apart from chemical and thermal processes, dia- 
phragm separation processes are frequently used because of their 
comparably low operating costs. One disadvantage of these proc- 
esses is the small retention of low molecule substances such as de- 
tergents and emulsifiers, as these cause a high CSB loading of the 
permeate and therefore, according to the waste water emission law, 
high costs in the future. Seen against this background, the com- 
bined process MF/VF/steaming developed in this work is a con- 
cept which fulfils all the requirements as regards economy and en- 
vironmental protection, which have to be posed for plant for proc- 
essing washing water. The permeate of the diaphragm stages and 
the condensate are returned to production for steaming. This means 
not only that there is a closed internal water circuit, but that the 
active washing substances are reused (about 85%). As one does not 
have to keep the oil limit of 20 mg/litre for permeate return, the 
micro-filtration process, which has distinct advantages as against 
ultra-filtration as regards flow and passage of the washing material, 
can be used. Savings of running costs of 63% can be reached by 
permeate return compared to duct introduction. (orig./EF). 


(ORNL—6178) Water quality criteria for hexahy- 
dro-1,3,5-trinitro-1,3,5-triazine (RDX). Final Etnier, 
E.L. (Oak Ridge National Lab., TN (USA)). Jun 1986. Con- 
tract AC05-840OR21400. 117 . NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number D 6012640. 

Hexahydro-1,3,5-trinitro-1,3,5-triazine (CAS 121-82-4) is a 
white crystalline high explosive extensively used by the military. It 
is commonly known as RDX (British code name for Research De- 
partment Explosive or Royal Demolition Explosive). Other syno- 
nyms are: hexolite, cyclonite, hexogen, PBX (AF) 108, T4, cyclotri- 
methylenetrinitramine, trimethylenetrinitramine, and trinitrocyclo- 
trimethylene triamine (Tatken and Lewis 1983). Available data are 
reviewed on the aquatic and human health effects of RDX and gen- 
erate water quality criteria using the latest USEPA guidelines. Ap- 
pendix A summarizes the USEPA methodology for deriving water 
quality criteria designed to protect aquatic life and its uses (Stephan 
et al. 1985), and Appendix B summarizes the USEPA methodology 
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used to estimate water quality criteria designed to protect human 
health (USEPA 1980). 


41649 (PB—86-182334/XAB) Great Lakes Toxic Hot- 
spots: a citizen’s action guide. Report for 1 December 1985-1 
March 1986. Fogarty, D. e Michi Federation, Chi- 
S, PC A04/MF 


(Lak 
CaG0» IL (USA)). r ‘Mar 1986. S5p. 


The major product of this grant, a handbook entitled Great 
Lakes Toxic Hotspots: A Citizen’s Action Guide was published in 
November, 1985. Since then, several workshops have been held to 
introduce this handbook to citizen’s groups in Green Bay, Gary, 
Hammond, East Chicago, and Grand Rapids, Kalamazoo, and Chi- 
cago. Other workshops are being planned for this year including 
some in cooperation with the League of Women Voters. The au- 
thors have also been very involved in attending and commenting at 
regulatory hearings related to the clean up of the Grand Calumet 
River. During the last two months, attention has been focused on 
public hearings regarding the Corps of Engineers proposed Con- 
fined Disposal Facility at Indiana Harbor. Since David Fogarty 
moved to California in December, LMF Exec. Director, John Laue 
has devoted 1-2 days per week to the project. The authors have 
provided staff and technical assistance to the Grand Cal Task 
Force, and have helped them to set up their River Watch Program. 


41650 (PB—86-188703/XAB) Predicting and orton 
the effects of acidic precipitation on water 

demic fish populations in the northeastern United pont 
Final report. Haines, T.A.; Pauwels, S.J.; Jagoe, C.H. (Na- 
tional Fisheries Research Lab., Columbia, MD (USA)). Apr 
1986. 154p. NTIS, PC A08/MF A0l. 

The study was conducted to assess the status of fish popula- 
tions of 22 lakes in Maine representing a range of chemical condi- 
tions related to acidity. All the lakes were in undisturbed water- 
sheds. Lakes were selected that occurred in bedrock of high acid 
neutralizing capacity (ANC) and low ANC. In addition to assessing 
water chemistry and fish populations of each lake, trace element 
concentration, bone strength and composition, and gill histological 
parameters were studied. 


41651 (PNL—5834) Concentration and toxicity of sea- 
surface contaminants in Puget Sound. Hardy, J.T.; Crecelius, 
E.A.,; poem R. (Pacific Northwest Labs., Richland, WA 
(USA)). A ir see Contract AC06-76RL01830. Sip. NTIS, 
PC A04, AO0l; 1; GPO Dep. File Number DE86011695. 

The Marine Research Laboratory conducted studies during 
CY 1985 to evaluate the effects of sea-surface contamination on the 
reproductive success of a valued marine species. Microlayer and 
bulk water samples were collected from a rural bay, central Puget 
Sound, and three urban bays and analyzed for a number of metal 
and organic contaminants as well as for densities of neuston and 
plankton organisms. Fertilized neustonic eggs of sand sole (Pset- 
tichthys melanostictus) were exposed to the same microlayer sam- 
ples during their first week of embryonic and larval development. 
Also, we evaluated the effects of microlayer extracts on the growth 
of trout cell cultures. Compared to rural sites, urban bays generally 
contained lower densities of neustonic flatfish eggs during the 
spawning season. Also, in contrast to the rural sites or the one cen- 
tral Puget Sound site, approximately half of the urban bay micro- 
layer samples resulted in significant increases in embryo mortality 
(up to 100%), kyphosis (bent spine abnormalities) in hatched larvae, 
increased anaphase aberrations in developing embryos, and de- 
creased trout cell growth. The toxic samples generally contained 
high concentrations of polycyclic aromatic and/or chlorinated hy- 
drocarbons and/or potentially toxic metals. In some cases, concen- 
trations of contaminants on the sea surface exceeded water-quality 
criteria by several orders of magnitude. Several samples of subsur- 
face bulk water collected below highly contaminated surfaces 
showed no detectable contamination or toxicity. 
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41652 Factors influencing the concentration and distribu- 
tion of trace metals in the South Atlantic Bight. Windom, 
H.L.; Smith, R.G. Jr. (Skidaway Institute of Oceanography, 
Savannah, GA). pp 141-152 of Oceanography of the South- 
eastern US continental shelf. Washington, DC; American 
Geophysical Union (1985). Contract AS09-76EV00890. 

The concentrations and distributions of iron, manganese, 
cadmium, copper, nickel, and zinc in South Atlantic Bight shelf 
waters appear to result from the mixing of river and oceanic 
waters, the latter with a chemistry similar to Western North Atlan- 
tic Water from a depth of 500-600 m. Superimposed on the mixture 
of the two end-members are other inputs and removal. Other signif- 
icant inputs of cadmium, copper, nickel, and zinc are atmospheric 
transport and release from nearshore suspended and bottom sedi- 
ments. Release from nearshore sediments (suspended and/or 
bottom) appears to be significant for all metals studied. First-order 
removal with respect to salinity appears to control iron, zinc, and, 
perhaps, manganese concentrations. Accumulation in shelf sedi- 
ments may account for iron and zinc removal, but manganese lost 
from solution may be advected off the shelf in suspended particles. 


41653 Flux of aliphatic and polycyclic aromatic hydro- 
carbons to Central Puget Sound from Seattle (Westpoint) pri- 
mary sewage effluent. Barrick, R.C. (Univ. of Washington, 
Seattle). Environmental Science and Technology; 16: No. 10, 
682-692(Oct 1982). Contract AT06-75EV70040. 

Concentrations and mass emission rates are reported for hy- 
drocarbons in a 20-month evaluation of primary municipal waste 
water discharging to marine waters of Puget Sound from Seattle, 
WA. On the average, METRO (Westpoint) discharges 475 metric 
tons/year of aliphatic hydrocarbons and approximately 1 metric 
ton/year of 3-7 ring polynuclear aromatic hydrocarbons (PAH), 
corresponding to discharges of 2.6 and 0.005 g/(capita day), respec- 
tively. Effluent PAH containing = 4 rings apparently derive princi- 
pally from storm-water contributions. A comparison of METRO’s 
yearly average discharge of different hydrocarbon components 
with observed hydrocarbon fluxes in adjacent Puget Sound surface 
sediments suggests negligible accumulations of the resolvable al- 
kanes (derived from the effluent), partial accumulations of an unre- 
solved complex mixture and phenanthrene, and substantial accumu- 
lations of the =4-ring PAH. The discharge accounts for a major 
portion of the sedimentary aliphatic fossil hydrocarbon flux and is 
one of several important PAH contributors. 45 references, 2 figures, 
5 tables. 
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REFER ALSO TO CITATION(S) 39914, 39991, 40000, 40034, 40036, 40037, 
40039, 40041, 40043, 40046, 41581, 41585, 41586, 41587, 41613, 41616, 41622, 
41624, 41625, 41644, 41693, 41877 


41654 (DOE/NV/10384—09) Tritium and chlorine-36 
migration from a nuclear cavity. Burbey, T.J.; 
Wheatcraft, S.W. Cree Univ., Reno (USA). Water Re- 
sources Center). 1986. Contract AC08-85NV 10384. 
148p. NTIS, PC AQUMF A011; 1; GPO Dep. File Number 
DE86012211. 

The Radionuclide Migration (RNM) Experiment consists of 
a 600 gpm pumping well placed approximately 90 m away from the 
center of the rubble chimney and cavity created by the 1965 Cam- 
bric event. The purpose of the experiment is to deliberately draw 
radionuclides away from the cavity and produce breakthrough 
curves of the migrating radionuclides at the pumping well. Tritium 
and chlorine-36 are the most mobile radionuclides and they have 
produced breakthrough curves that are very amenable to analysis. 
The other radionuclides that have been observed at the pumping 
well are ruthenium-106, Kr-85 and I-129, in very small quantities. A 
conceptual model of the Cambric cavity and surrounding hydro- 
geologic environment was formulated using available field data 
such as core samples and the breakthrough curves of tritium and 
chlorine-36. Results show that the cavity hydraulic conductivity is 
about one-tenth as large as the average hydraulic conductivity of 
the surrounding medium. The calibrated model required the addi- 
tion of retardation of the tritium. The breakthrough curve was rela- 
tively insensitive to variations in the other parameters tested in the 
sensitivity study. 
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41655 © Results of the environmen- 
tal monitoring of in France during 1983. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Protection Sanitaire). Nov 1985. 40p. (In 
French). NTIS (US Sales Only), PC A03/MF AO01. File 
Number DE86751928. 

Various marine and continental sampling networks for the 
environmental monitoring of radioactivity of liquid waste dis- 
charges from French nuclear establishments have been set up by 
the Departement de Protection Sanitaire (DPS) since 1983. Meas- 
urements carried out on marine biological indicators: seaweeds, 
molluscs and fish caught all along the French shore, show that 
man-made radionuclide levels are locally higher both in the Chan- 
nel near the release outlet of La Hague fuel reprocessing plant and 
in the influence area of the Rhone river waters in the Mediterrane- 
an sea. At the stations with the highest levels, the sanitary inci- 
dence of man-made radionuclides remains low, since it corresponds 
to a fraction in the range of 10~5 of the dose limit recommended by 
the International Commission on Radiological Protection. Conti- 
nental measurements, especially those carried out on the crops from 
the agricultural area irrigated by the Compagnie Nationale 
d’Amenagement de la Region du Bas-Rhone et du Languedoc, cor- 
roborate the lack of transfers of radionuclides conveyed by the 
Rhone water to the agricultural produces of this region. 


41656 (FS—85-37-T, pp 590-597) Kr-85 in the atmos- 
phere, in ground water and in surface waters. Salvamoser, J. 
(Institut fuer Angewandte Isotopen-, Gas- und Umweltun- 
tersuchungen, IGU, Woerthsee, Germany, F.R.). Dec 1985. 
(In German). NTIS (US Sales Only), PC A99/MF AO1. 
File Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

Model calculations and measurements of H-3 and Kr-85 con- 
tent in ground and surface waters show the behaviour of the two 
nuclides as a function of the mean retention time of the ground 
water. Since both nuclides are ideal tracers because of their quasi- 
natural nature, the chronological development can be reconstructed 
this way. It can be compared with the drag-in, chronology and de- 
velopment of harmful substances or contamination in general. By 
mixing non-contaminated waters generated some 30 years ago with 
young waters possibly loaded or contaminated and containing H-3 
and Kr-85, the mixture ratio and the chronology of both waters can 
be determined. Thus, the chronology of harmful substance drag-in 
as well as a balance of the concentration of dragged-in harmful sub- 
stances can be established. This is explained by model calculations 
and their application to natural systems. (orig./HP). 


41657 (FS—85-37-T, pp 598-615) Development of radio- 
active contamination of the North Sea fish and in the lower 
course of the rivers Elbe and Weser. Feldt, W.; Kanisch, G. 
(Bundesforschun; it fuer Fischerei, Hamburg, Germa- 
ny, F.R. Lab. Radiooekologie der Gewaesser). Dec 
1985. (In German). NTIS (US Sales Only), PC A99/MF 
AO01. File Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

The discharge of radioactive waste water from radwaste 
treatment plants in England and in France has led to an increase in 
contamination of North Sea fish. In 1982, following water measure- 
ments, fish were caught in many places in the North Sea. The com- 
parison similar measurements carried out in 1965 proves that in 
1982 the contamination of North Sea fish with Cs-137 had in- 
creased by a factor of about 3. Subsequent developments of con- 
tamination of several kind of fish until 1984 are shown and the radi- 
ation exposure of the population from eating shrimps, mussels and 
fish is estimated. The radionuclides Cs-137, Ru-106 and Co-60 can 
be used to show to what extent the lower course of the rivers Elbe 
and Weser are affected by North Sea contamination, in particular 
by discharges from La Hague. (orig./HP). 
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41658 (ORNL/M—111/R1) Investigation report of the 
—— of strontium-90 from the Building 3517 Cell Ventila- 
Improvements construction site on November 29, 1985. 
e National Lab., TN og A 21 Jan 1986. Con- 
oat Ae 840R21400. 53p. NTIS, PC A04/MF AOI; 1; 

GPO Dep. File Number DE86012503. 

This Type B Investigative Report provides an evaluation of 
all relevant events and activities that led to, were an integral part 
of, and subsequently resulted from ORNL’s November-December 
1985 strontium-90 release incident. The impacts were evaluated in 
terms of radiological doses to ORNL and Rust employees associat- 
ed with the incident, ORGDP employees who consumed potable 
water potentially impacted by the incident, and Kingston, Tennes- 
see, residents who also consumed potable water potentially impact- 
ed by the incident; and in terms of reductions in ORNL’s low-level 
liquid radioactive waste storage capabilities. The management sys- 
tems evaluated include: (1) those intended to reduce the potential of 
occurrence of such events and (2) those intended to provide ade- 
quate response to such events should they occur. Inherent in the 
management system evaluations were reviews of applicable plan- 
ning activities and intra- and inter-organization communications. 
The composition of the investigation board and its appointment 
letter are contained in Appendix 1. The investigation process in- 
cluded analyses of existing procedures; analyses of environmental 
data collected just prior to, during, and subsequent to the event; 
and interviews and discussions with ORNL, ORGDP, DOE, and 
Rust Engineering personnel. In addition, written comments on the 
draft report were received from Rust Engineering (Letter from 
R.C. Stuck to B.C. Scott, dated February 24, 1986, Subject: Investi- 
gation of ORNL’s November-December 1985 Strontium-90 Release 
Incident) and they were considered in the preparation of the final 
document. . 


41659 (ORNL/TM—9791) Sediment contamination in 
streams surrounding the Oak Ridge Gaseous Diffusion Plant. 
(Oak Bay T.L.; Olsen, C.R.; Larsen, LL.; Lowry, P.D. 


idge National Lab., TN (USA)). May 1986. et 
R21400. 74p. NTIS, PC A04/MF AO0Ol1; 1; GPO 
Der File Number DE86011346. 

Approximately 180 surface-sediment grab samples and three 
sediment cores were obtained from the Clinch River-Poplar Creek 
system around the Oak Ridge Gaseous Diffusion Plant (K-25) anc 
screened for metal, organic, and radioisotope contamination. The 
results of this scoping study were evaluated to identify potential 
sources of contamination. Data from this study indicate that Hg, 
187Cs, and Co originate from sources outside K-25. External 
sources also contribute uranium and miscellaneous organic contami- 
nation. Within K-25, the K1700 stream, K901A chromate pond, 
K710A powerhouse, and K1007B pond appear to be the major 
areas of contamination. Principal contaminants detected in these 
areas as a result of this survey were U, Cr, Ni, Cu, Ag, and PCBs. 
Although the major areas of contamination have been identified, 
this report does not attempt to identify the specific sources within 
K-25 nor to quantify the impact of K-25 sources on the major 


(UCID—20295) Concentration of radionuclides in 
fresh water fish downstream of Rancho Seco Nuclear Gener- 
ating Plant. Noshkin, V.E.; Eagle, R.J.; Dawson, J.M.; 
Brunk, J.L.; Wong, X.M. (Lawrence Livermore National 
— CA (USA)). 27 Dec 1984. Contract W-7405-ENG-48. 

. NTIS, PC A03/MF A01; GPO Dep. File Number 
D 3601 1005. 

Fish were collected for radionuclide analysis over a 5-month 
period in 1984 from creeks downstream of the Rancho Seco Nucle- 
ar Generating Plant, which has been discharging quantities of some 
fission and activation products to the waterway since 1981. Among 
the fish, the bluegill was selected for intensive study because it is 
very territorial and the radionuclide concentrations detected should 
be representative of the levels in the local environment at the 
downstream locations sampled. Among the gamma-emitting radion- 
uclides routinely released, only “Cs and 1°7Cs were detected in 
the edible flesh of fish. Concentrations in the flesh of fish decreased 
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downstream locations where no site-specific information was avail- 
able. Mean concentrations of 1°7Cs in bluegill collected during 
April, May, July and August from specific downstream stations 
were not significantly different in spite of the release of 131 mCi to 
the creeks between April and August. The concentrations in fish 
are not responding to changes in water concentrations brought 
about by plant discharges. Diet appears to be a more significant 
factor than size or weight or water concentration in regulating 
body burdens of '*’Cs in these fish. 


(UCID—20298) Radionuclides in sediments col- 
lected downstream from the Rancho Seco Nuclear Power 
Generating Station. Wong, K.M.; Eagle, R.J.; Dawson, J.M.; 
Brunk, J.L.; Noshkin, V.E. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1985. Contract W-7405-ENG-48. 37p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86011012. 

Amounts of radionuclides discharged since 1981 with liquid 
effluents from the Rancho Seco Nuclear Power Generating Station 
contained in downstream sediments were determined. Of the total 
187Cs released since 1981, only 20% was found associated with 
bottom sediments sampled to a distance of 26 km from the plant. It 
is estimated that most of the unaccounted for 1°7Cs (40 to 60%) 
was transferred to land during the irrigation seasons. Soil samples 
from irrigated land contain 1°7Cs but no estimate of the land inven- 
tory has been made to date. Larger fractions of the particle reactive 
radionuclides, such as Co, **Mn and /sup 110m/Ag, were found 
in the sediment deposits and the highest concentrations of these ra- 
dionuclides were found in the on-site retention basins. Concentra- 
tions of "Cs in sediment samples from the creek near the plant 
were extremely variable even over small spatial distances. However 
by averaging the inventories in sediments near the plant and com- 
paring these with the downstream levels, a reasonable exponential 
regression equation (r? = 0.88) was developed to relate the 1984 
inventories of °7Cs in the top 12 cm of bottom sediment with 
downstream distance. The change in the '°7Cs sediment inventories 
with distance parallels the downstream change found for 1*7Cs con- 
centrations in fish. Concentrations in non-migratory fresh water fish 
from any downstream location may be estimated from the creek 
sediment concentrations. 
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41662 (SFB—210/T-17) Three-dimensional numerical cal- 
culations of flow and plume spreading past cooling towers. 
Demuren, A.O.; Rodi, W. (Karlsruhe Univ. (T.H.) (Germa- 
ny, F.R.). Stroemungsmechanische Bemessungsrundlagen 
fuer Bauwerke). Dec 1985. 43p. NTIS (US Sales Only), 
A03/MF AO1. File Number DE86752324. 

The paper reports on the application of an existing three-di- 
mensional computer code to the calculation of the flow and tem- 
perature field past cooling towers. The code is the locally-elliptic 
finite difference procedure of Rodi and Srivatsa (1980) which uses a 
rectangular grid so that the round tower geometry has to be ap- 
proximated by steps. Simulations are presented of various idealised 
laboratory studies carried out with cylindrical cooling tower 
models, the ratio of plume-exit to cross-wind velocity varying in 
the range 0.2 to 1.7 and the densimetric Froude number in the 
range infinite to 2. By comparison with the experimental results it is 
shown that the computer model is capable of reproducing the main 
features of the complex flow and temperature field past cooling 
towers including the downwash effect at strong cross-winds. The 
quantitative agreement is not always entirely satisfactory, and sug- 
gestions are made for improving the computer model. (orig.). 
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5205 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 40028, 40266, 41873 
5206 Regulations 


(ORNL/Sub—85-97368/1) Factors influencing the 
development of a ground-water protection strategy by the 
State of aaa Henry, C.D.; Morse, E.W.; Magnuson, 
P.L.; Geraghty, J.J. (Geraghty and Miller, Inc., Oak Ridge, 
T™N ‘(USA)). May 1986. Contract AC05-840R21400. 120p. 
NTIS, A06/MF AOl; 1; GPO Dep. File Number 
DE86012637. 


The goals of ground-water protection chosen by a state may 


be reflected in policies of nondegradation, limited degradation, or - 


differential protection. Nondegradation calls for equal protection of 
all ground water at background levels; a policy of limited degrada- 
tion protects all ground water equally at a specified set of stand- 
ards, which may be different from background conditions. Finally, 
a policy of differential protection may be chosen in which aquifers 
receive different levels of protection depending, for example, on 
their use, hydrogeologic characteristics, or vulnerability to contami- 
nation. Once an overall policy is adopted, methods must be chosen 
for its implementation. These methods might involve development 
of ground-water standards; classification of aquifers according to, 
for example, existing water quality or hydrogeologic setting; adop- 
tion of land-use controls; or development of permit programs to 
control discharges. Finally, a set of regulations must be adopted 
with enforcement guidelines for effective implementation of the 
strategy. 


(PB—86-187911/XAB) Final report on the Feder- 


wary 1985. (Synectics 
» Washington, DC (USA)). Jan 1985. 23Ip. 
NTIS, PC All/MF AOl. 

The Appendix presents the full text of agency implementa- 
tion strategies developed by each Federal and some State and local 
agencies participating on the Federal/State/Local Nonpoint Source 
Task Force. The U.S. Environmental Protection Agency (EPA) 
convened a Federal/State/Local Nonpoint Source Task Force in 
March 1984 in recognition of the many agencies involved in man- 
aging nonpoint source (NPS) pollution and the need for coordina- 
tion among these agencies. The Task Force developed a recom- 
mended National Nonpoint Source Policy and implementation strat- 
egies to carry out the goals of the Policy. The Appendix contains 
copies of these implementation strategies which outline agency-spe- 
cific activities to be undertaken in implementing the National Non- 
point Source Policy. 


41665 (PB—86-187929/XAB) Final report on the Feder- 
al/State/Local Nonpoint Source Task Force and recommend- 
ed National Nonpoint Source Policy. Report for March 1984- 
January 1985. (Synectics Group, Inc., Washington, DC 
(USA)). Jan 1985. 58p. NTIS, PC A04/MF A011. 

This report summarizes the accomplishments of the Federal/ 
State/Local Nonpoint Source Task Force. In recognition of the 
many agencies involved in managing nonpoint source (NPS) pollu- 
tion and the need for coordination among these agencies, the U.S. 
Environmental Protection Agency (EPA) convened the Task Force 
in March 1984. The Task Force developed a recommended Nation- 
al Nonpoint Source Policy and implementation strategies to carry 
out the goals of the policy. The report of the Task Force provides 
a brief overview of the NPS problem including defining nonpoint 
sources and the nature and scope of the NPS problem; it describes 
the steps involved in developing and implementing the National 
Nonpoint Source Policy; and it contains a copy of the recommend- 
ed National Nonpoint Source Policy and summaries of agency im- 
plementation strategies. 
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53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 40751 
5301 Social And Economic Studies 
REFER ALSO TO CITATION(S) 39983 


41666 (DOE/BC/10003—22, 197-198) Stratigraphy 
of the Piceance Basin. May 1981. S, PC Al8/MF AO0l1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report provides a general overview of the Piceance 
Basin stratigraphy in Northwestern Colorado. The basin comprises 
3900 square miles of exposed Tertiary rocks. The basin is bound by 
an almost continuous outcrop of the Tertiary-Cretaceous contact 
and strong structural boundaries. The Uinta Mountains and Axial 
Basin Uplift form the northern border and the White River Uplift 
forms the eastern and southeastern boundaries. The Uncompahgre 
Uplift forms the southwest boundary and the Douglas Creek Arch, 
the western boundary. The basin is a large northwest trending 
structural downwarp, strongly asymmetric with a gentle dip on the 
southwest flank and a much stronger dip on the northeast flank. 
The basin is modified by smaller structural features including anti- 
clines, synclines, fracture and joint systems and high angle normal 
faults with small displacements. Sedimentary rocks form a continu- 
ous maximum sedimentary sequence of 27,000 ft. This represents 
the maximum structural relief from Precambrian basement complex 
in the lowest portions of the central Piceance Basin to the highest 
parts on the White River and Uncompahgre Uplifts. 


5302 Assessment Of Energy Technologies 
REFER ALSO TO CITATION(S) 41583, 41613, 41615, 41626 
5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 39912 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 41134, 41157, 41206, 41675, 41677, 41701 


41667 (CONF-860829—12) Electron microscope tomogra- 
phy. 3-D reconstruction of asymmetric structures. Olins, A.L. 
(Oak Ridge My Lab., TN (USA)). 1986. Contract 
AC05-840OR21400. 5 . NTIS, PC A02/MF A011; GPO Dep. 
File Number DES 816. 

From Annual joint meeting of the Electron Microscopy of 
America and the Microbeam Analysis Society; Albuquerque, NM, 


ON 

Computed axial tomography is a method used to obtain the 
internal, three-dimensional structure of a specimen from a series of 
two-dimensional projections. Our interest in chromosomal struc- 
tures, which cannot be crystalized because of their size and appar- 
ent irregularity, led us to the application of tomography to electron 
microscopic data. 9 refs., 3 figs. 


41668 (CONF-8606141—1) Methods for computer analy- 
— and comparison of two-dimensional protein patterns ob- 
Mann, R.C.; Mansfield, B.K.; Sel- 


tained by electrophoresis. 
kirk, J.K. (Oak Ridge National Lab., TN (USA); National 
Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA)). 1986. Contract AC05-840R21400. Ilp. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE8601 1767. 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


From NATO advanced study institute on pattern recogni- 
Com Syn, Bes oF oe 
analysis of gel images is an important part of the 
siimantin ioas daddies Gua ties tan aoe. to aoets 
mensional gel electrophoresis. In order to establish the sensitivity of 
assays relying on this separation technique it is crucial to know 
how accurately and reliably information can be extracted from gel 
images. We have examined some of the main factors that influence 
the results of quantitative gel image analysis. These include the 
choice of parameters for image processing procedures to remove 
high and low spatial frequencies, and the selection of appropriate 
methods for analysis as well as comparison. From our experiments 
with simulated images as well as gel images we conclude that an 
analysis procedure that does not rely on assumptions regarding the 
greyvalue distribution within spots, i.c., ee 
pears to result in slightly more accurate and significantly more re- 
producible spot volume estimates than a parametric method that in- 
volves suboptimal surface fitting. We have also seen that analysis 
results can be quite sensitive to image processing parameters. CVs 
of up to 50% were observed when the window size for our back- 
ground subtraction filter was varied within a range selected accord- 
ing to the rule of thumb to choose the window larger than the big- 
gest spot in the image. 20 refs., 3 figs. 


41669 (DOE/ER/10581—5) [Nuclear genes from nicoti- 
ana encoding the small subunit of ribulose-1,5-bisphosphate 
carboxylase]. Progress report. Cashmore, A.R. (Rockefeller 
Univ., New York (USA)). [1985]. Contract AC02- 
80ER10581. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number D 11713. 

Two pea nuclear genes encoding ribulose-1,5-bisphosphate 
carboxylase (rbcS) were isolated and completely sequenced. These 
sequence studies include approximately 1 kb of 5’ noncoding region 
and several hundred nucleotides of 3’ noncoding sequences. The 
two genes are tightly linked being separated by 10 kb of DNA and 
they are oriented with their 3’ ends towards one another. The two 
genes (ss3.6 and ss8.0) correspond to two of five EcoRI fragments 
of pea DNA that hybridize to a rbcS hybridization probe. The two 
genes ss3.6 and ss8.0 are quite divergent at their 5’ and their 3’ ends 
and in the first of the two intervening sequences. In direct contrast 
the second of the two intervening sequences is total conserved be- 
tween the two genes. This conservation of sequence identity could 
result directly from evolutionary forces selecting against any se- 
quence change. Such selection would presumably reflect a very se- 
quence-dependent function for these introns. A role in splicing is 
one possibility and a transcriptional regulatory element is another 
possibility. 9 refs. 


41670 (DOE/ER/10682—T1) [Biochemical and biophys- 
ical studies on the E. coli aerobic chain]. (Illinois 

Univ., Urbana (USA)). 1986. Contract ‘AC02-80ER 10682. 
a NTIS, PC A02/MF A01; 1; GPO Dep. File Number 


D 12257. 

The goal of this project has been to characterize the branch 
of the aerobic respiratory chain of E. coli which terminates in cy- 
tochrome o. This has been successfully accomplished, and the 
major component, the cytochrome o terminal oxidase complex has 
been defined immunologically, biochemically, and genetically. 


41671 (DOE/ER/10871—5) Respiratory chain of alkalo- 
philic bacteria. Progress report, January 1983-June 1986. 
Krulwich, T.A. (Mount Sinai School of Medicine, New 
York (USA)). 1986. Contract AC02-81ER10871. 7p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86012786. 

Alkalophilic bacteria that grow at pH values of 10 to 11, 
maintain a relatively acidified interior, i.e., a pH/sup in/ of about 
8.5. Not only does pH homeostasis represent a major energy cost of 
life at highly alkaline pH, but the existence of a large chemical gra- 
dient of protons, acid in, lowers the steady-state protonmotive force 
of these organisms; this in turn raises a variety of secondary bioen- 
ergetic problems. In this context it is of particular interest that the 
obligately alkalophilic bacilli contain extraordinary levels of respira- 
tory chain components in their cytoplasmic membranes and exhibit 
high H+/0 ratios at alkaline (but not at neutral) pH. Studies thus 
far of the alkalophile respiratory chain have also the cy- 
tochromes and some of the other redox species that could be distin- 
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guished in membranes on the basis of mid-point potentials and led 
to the purification of the cytochrome oxidase. 15 refs. 


41672 (DOE/ER/13886—1) Phenotypic characterization 
of ten methanol oxidation (Mox) mutant classes in methylo- 
bacterium AM1, Nunn, D.N.; Lidstrom, M.E. (Washi 
Univ., Seattle (USA). Dept. of Microbiology and Immunol- 
ogy). 1985. Contract FG02-85ER13886. 34p. NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number 1DE86012667, 

Twenty-five methanol oxidation mutants of the facultative 
methylotroph Methylobacterium strain AMI have been character- 
ized by complementation analysis and to ten complementa- 
tion groups, Mox A1,A2,A3 and B-H. We have characterized each 
of the mutants belonging to the ten Mox complementation groups 
by PMS-DCPIP dye linked methanol dehydrogenase activity, by 
methanol-dependent whole cell oxygen consumption, by the pres- 
ence or absence of methanol dehydrogenase protein by SDS-polya- ~ 
crylamide gels and Western blotting, by the absorption spectra of 
purified mutant methanol dehydrogenase proteins and by the pres- 
ence or absence of the soluble cytochrome c proteins of Methylo- 
bacterium AM1. We propose functions for each of the genes defi- 
cient in the mutants of the ten Mox complementation groups. These 
functions include two linked genes that encode the methanol dehy- 
drogenase structural protein and the soluble cytochrome c/sub L/, 
a gene encoding a secretion function essential for the synthesis and 
export of methanol dehydrogenase and cytochrome c/sub L/, three 
gene functions responsible for the proper association of the PQQ 
prosthetic group with the methanol dehydrogenase apoprotein and 
four positive regulatory gene functions controlling the expression of 
the ability to oxidize methanol. 24 refs., 5 figs., 2 tabs. 


41673 Characterization of the intermediate filament pro- 
teins of murine mammary gland epithelial cells: response to 
collagen substratum. Hall, H.G.; Bissell, M.J. (Lawrence 
Berkeley Lab., CA). Experimental Cell Biology; 162: No. 2, 
379-389(Feb 1986). Contract AC03-76SF00098. 

The insoluble cytoskeletal material remaining after detergent 
lysis of Normal Murine Mammary Gland (NMuMG) cells, growing 
on plastic or collagen gel substrata, was analyzed by two-dimen- 
sional gel electrophoresis. The identity of the cytoskeletal elements 
was determined by their solubility properties electrophoretic sepa- 
ration pattern, and immunoreactivity using monoclonal antibodies 
against intermediate filament proteins (AIF), keratins (AE1 and 
AE3) and actin. The electrophoretic pattern of the cytoskeletal ele- 
ments from the NMuMG cell strain was found to be very similar to 
that of primary mouse mammary epithelial cells. Both NMuMG 
and primary mammary epithelial cells when grown on collagen ex- 
hibited an increased expression of a 49 kD protein with a pl of 5.6, 
that appeared to be a cytokeratin. Many of the cytoskeletal proteins 
remained tightly attached to the collagen gel substratum after cell 
lysis. These results demonstrate that the NMuMG cell strain has re- 
tained a stable expression of cytokeratins that remains responsive to 
the presence of extracellular matrix material. 


41674 Kinetic and spectroscopic of 

563 in isolated cytochrome b/f and in thylakoid 
membranes. Hind, G.; Clark, R.D.; Houchins, J.P. (Brook- 
haven National Lab., Upton, NY). pp 529-536 of Advances 
in photosynthesis research. Volume 1. S C. (ed.). 
— Martinus Nijhoff/Dr. W. Junk Publish- 
ers ; 

From 6. international congress on photosynthesis; Brussels, 
Belgium (1-6 Aug 1983). 

Extensive studies have shown that a cytochrome (cyt) b/f 
complex isolated from photosynthetic membranes of spinach or An- 
abaena catalyzes electron transport from plastoquinol (PQHs) to 
—— or algal cyt c-552. The complex from spinach thyla- 

koids generated a membrane potential when reconstituted into lipo- 
somes, and although the electrogenic rnechanism remains unknown, 
a key role for cyt b-563 is widely accepted. Electrogenesis by a Q- 
cycle mechanism requires a plastoquinone (PQ) reductase to be as- 
sociated with the stromal side of the thylakoid b/f complex though 
this activity has yet to be demonstrated. It seemed possible that 
more gentle isolation of the complex might yield a form containing 
additional polypeptides, perhaps including a PQ reductase or a 
component involved in returning electrons from reduced ferredoxin 
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to the complex in cyclic electron flow. Optimization of the isolation 
of cyt b/f complex for Hybrid 424 spinach from a growth room 
was also required. The procedure devised is compared to the proto- 
col of Hurt and Hauska. 


5503 Cytology 
REFER ALSO TO CITATION(S) 41667 


41675 (DOE/EV/03280—T4) Differentiation and car- 
cinogenesis: an multilevel study of mechanisms 
from molecules to man. Progress report. (Johns Hopkins 
Univ., Baltimore, MD (USA). School of Hygiene and 
Public Health). 1985. Contract AC02-76EV03280. 105p. 
NTIS, PC A06/MF A0Ol; 1; GPO Dep. File Number 
DE86012204. - 

This study sought to identify and characterize mesenchymal 
progenitor cells (MPCs) in vitro, to identify the in vivo equivalent 
of the in vitro MPCs, and to determine the relationship between the 
presence or response of these cells both in vitro and eventually in 
vivo to altered proliferative capacity (in vitro cellular senescence, 
in vivo organismal aging) and altered susceptibility to carcinogene- 
sis (frequency of in vitro neoplastic transformation and age-related 
frequency of in vivo cancer incidence). 16 refs. 


5504 Genetics 


Hershberger, W. (Washington Univ., * Seattle (Usa). School 


of Fisheries; National Marine Fisheries Service, Seattle, WA 
(USA). Northwest and Alaska Fisheries Center). Dec 1985. 
Contract AI79-84BP18952. 76p. NTIS, PC A05/MF A0Ol1; 1; 
GPO Dep. File Number D 13078. 

Research on Columbia River white sturgeon has been direct- 
ed at their early life history as it may apply to production and en- 


various locations over the length of the Columbia River have indi- 
cated that observed gene frequencies in all areas sampled were not 
in Hardy-Weinburg equilibrium, which could suggest that the gen- 
eral population is experiencing perturbation in the system. Analysis 
thus far has exposed few differences between samples from the 
lower, middle, and upper portions of the system. Allelic differences 
were identified in fish from the Roosevelt Lake, which may be evi- 
dence of unique characteristics among fish from that general area. 


41677 (DOE/ER/13071—3) Molecular approaches to 
Progress — May 15, 1985-May 14, 


Rubenstein, I Univ., Min- 
lis ak jose. oe ‘A.C02-83ER 13071. 2p. 
rapa 02/MF AOI; 
DES6011457.~ 


GPO Dep. File Number 
The principal objectives of this research are to determine the 
feasibility of using DNA obtained aneuploid maize lines to map the 
chromosomal location of genes and to develop a procedure for in 
situ hybridization to determine the chromosomal location of geno- 
mic and cDNA clones. We have demonstrated that our techniques 
are able to determine the chromosomal location of genes with the 
use of DNA obtained from aneuploid plants. This has been done 
for single copy sequences and for zein genes. We are attempting to 
use in situ hybridization to locate repeated sequence DNA on 
maize chromosomes. | ref. 
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41678 Human DNA libraries: con- 
struction and availability. Van Dilla, M.A.; Deaven, L.L.; 
Albright, K.L.; Allen, N.A.; Cyn MR; Bartholdi, 
M.F.; Brown, N.C;; Campbell, E. W.; Carrano, A.V.; Clark, 
L.M.; Cram, L.S. (Lawrence Livermore National Lab 

CA). ’ Bio/Technology; 4: No. 6, 537-552(Jun 1986). Saket 
W-7405-ENG-48;W-7405-ENG-36. 

The goal of the National Laboratory Gene Library Project 
at the Los Alamos and Lawrence Livermore National Laboratories 
is the production of chromosome-specific human gene libraries and 
their distribution to the scientific community for studies of the mo- 
lecular biology of genes and chromosomes, and for the study and 
diagnosis of genetic disease. The specific aim of Phase I of the 
project is the production of complete digest (4 kb average insert 
size) libraries from each of the 24 human chromosomal types puri- 
fied by flow . The bacteriophage vector is Charon 21A, 
which has both Eco R1 and Hind III insertion sites accommodating 
human DNA fragments up to 9.1 kb in size. Each laboratory has 
undertaken production of a complete set of chromosome-specific li- 
braries, Los Alamos with Eco R1 and Livermore with Hind III; 
most of this task has now been accomplished. Close to 1200 library 
aliquots have been sent to about 300 laboratories world-wide 
through February 1986, at which time repository and distribution 
functions were transferred to the American Type Culture Collec- 
tion, Rockville, MD. Following Phase I, libraries will be construct- 
ed with large inserts in a more advanced, recently developed bac- 
teriophage vector (about 20 kb inserts) or in a cosmid vector (about 
40 kb inserts), and with characteristics better suited to basic studies 
of gene structure and function. 


5505 Metabolism 
REFER ALSO TO CITATION(S) 41701 
5506 Medicine 


REFER ALSO TO CITATION(S) 41716, 41745 


41679 (BNL—37903) Gamma-N activation of cancer pa- 
tients. Wielopolski, L.; Meek, A.G.; Moskowitz, M.; Cohn, 
S.H. (Brookhaven National Lab., Upton, NY (USA); State 
Univ. of New York, Stony Brook (USA). of Radi- 
ation a 1986. Contract ACO02-7 (00016. 7p. 
(CONF-8606127—1). NTIS, PC A02. File Number 
DE86010545. 

From 7. international conference on modern trends in activa- 
tion anal Copenhagen, Denmark (23 Jun 1986). 

Te noes atene seltuibae dh te 35 Ba) bo going &- 
ceptance for radiation therapy of patients with deep cancers. This 
radiation is of sufficient energy to induce photonuclear activation of 
the elements in the human body. Our results of measurements of 
nitrogen and phosphorus in an anthropomorphic phantom, a cadav- 
er, and a cancer patient with radiation from 15 
MeV electrons demonstrate the feasibility of a method to monitor 
these two elements in the human body in vivo by measuring the 
radioactivity induced in these targets by photonuclear reactions. 14 
refs., 3 figs., 2 tabs. 


41680 (BNL—37977) Recent advances in neutron capture 
therapy (NCT). Fairchild, R.G. (Brookhaven National Lab., 
Upton NY (USA)). 1985. Contract AC02-76CHO00016. 15p. 
(CONF-8510315- >). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86010540. 

From 2. international symposium on NCT; Tokyo, Japan (1 
Oct 1985). 

The application of the *°B(n,a)’Li reaction to cancer radio- 
therapy (Neutron Capture therapy, or NCT) has intrigued investi- 
gators since the discovery of the neutron. This paper briefly sum- 
marizes data describing recently developed boronated compounds 
with evident tumor specificity and extended biological half-lives. 
The implication of these compounds to NCT is evaluated in terms 
of Therapeutic Gain (TG). The optimization of NCT using band- 
pass filtered beams is described, again in terms of TG, and irradia- 
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tion times with these less intense beams are estimated. 24 refs., 3 
figs., 3 tabs. 


41681 (CEA-CONF—8209) Interest of Nuclear Magnetic 
Resonance imaging for the study of vascular lesions of the 
Thalamus. Samson, Y.; Tran Dinh, S.; Cambon, H.; Baron, 
J.C.; Syrota, A.; Bousser, M.G. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Fondamentale (IRF)). Sep 1985. 7p. (In French). 
(CONF-8509298—1). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86752246. on an 
From GRAMM Lyon, France 

The study of canals Sebel inode ae Nuclear 
Magnetic Resonance imaging has provided two kinds of important 
and very sensitive detection of small ischemic areas better than 
with computerized tomography. Particular attention is paid to 
NMR capabilities to increase the quality of correlation between 
clinical and radiological data. 4 cases are presented. 


(CEA-CONF—8302) Purification and fragmenta- 
tion of monoclonal antibodies for the cancer diagnostic field. 
Example of anti-CEA antibodies. Vidaud, C.; Seguin, P.; 
Jolu, E.J.P. (Com ie ORIS Industrie, 30 - Bagnols-sur- 
Ceze (France)). Nov 1985. 10p. (in French). (CONF- 
8511200—1). NTIS (US Sales 'y), PC A02/MF AOI. File 
Number DE86752236. 

From Hybridomes 85 conference; Paris, France (18 Nov 
1985). 

' For the development of the methods of in vivo and in vitro 
detection of carcinoembyonic antigen (CEA), we have selected 
four anti- CEA monoclonal antibodies. We present here methods 
for the production, purification, fragmentation and quality control 
which allow us to produce up to 50 g per year of reagents. 


41683 (CONF-851113—) Fourth international radiophar- 
maceutical dosimetry symposium. Schlafke-Stelson, A.T.; 
Watson, E.E. (eds.). (Oak Ridge Associated Universities, 
Inc., TN (USA)). Apr 1986. Contract AC05-760R00033. 
758p. NTIS, PC A99/MF A0O1; 1; GPO Dep. File Number 
DE86010102. 

From Radiopharmaceutical dosimetry symposium; Oak 
Ridge, TN, USA (5 Nov 1985). 

The focus of the Fourth International Radiopharmaceutical 
Dosimetry Symposium was to explore the impact of current devel- 
opments in nuclear medicine on absorbed dose calculations. This 
book contains the proceedings of the meeting including the edited 
discussion that followed the presentations. Topics that were ad- 
dressed included the associated with radiolabeled mono- 
clonal antibodies and blood elements, ultrashort-lived radionuclides, 
and positron emitters. Some specific areas of discussion were vari- 
ations in absorbed dose as a result of alterations in the kinetics, the 
influence of radioactive contaminants on dose, dose in children and 
in the fetus, available instrumentation and techniques for collecting 
the kinetic data needed for dose calculation, dosimetry require- 
ments for the review and approval of new radiopharmaceuticals, 
and a comparison of the effect on the thyroid of internal versus ex- 
ternal irradiation. New models for the urinary blader, skeleton in- 
cluding the active marrow, and the blood were presented. Several 
papers dealt with the validity of traditional “average-organ” dose 
estimates to express the dose from particulate radiation that has a 
short range in tissue. These problems are particularly important in 
the use of monoclonal antibodies and agents used to measure intra- 
cellular functions. These proceedings have been published to pro- 
vide a resource volume for anyone interested in the calculation of 


biology 
report. Fritzberg, A.M. 
(Washingto: (USA). Dept. of Medicinal 
Chemistry). 19 May 1986. Contract FG06-85ER60343. 4p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86012057. 

A major aim of the project was to develop a Tc-99m renal 
tubular function radiopharmaceutical. Progress was made in synthe- 
sizing and evaluating Tc-99m 2,3-dimercaptoaceta-midoprepanoate 
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(CO:DADS). In animals and clinical studies the A epimer (early 
component on reversed phase HPLC) demonstrated high efficiency 
and specificity for renal tubular secretion. We were unable to 
obtain only the desired stereoisomer. Synthesis of about twenty dia- 
mide dimercaptide N2S: ligand analogs suggested two others that 
were of comparable efficiency in humans, but with less difference 
between stereoisomers; Tc-99m 1,3-dimercaptoacetamide-2-hydrox- 
ypropane (HoDADS) and 1,8-dithiol- 2,7-dioxo-3,6-diazanonanoate 
(a -S-CO.,DADS). 15 refs. 


(DOE/EV/03333—T5) New imaging systems in 
nuclear medicine. Technical progress report. Brownell, G. = 
husetts General Hospital, Boston (USA). Physi 
Research Lab.). 1986. Contract AC02-76EV03333. 9p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86012210. 

We continue to improve the operation of PCR-I, a single 
ring demonstration ststem employing analog coding to achieve high 
resolution (4 to 5 mm), high sensitivity (45,000 c/s/ Ci/cc) and 
high sampling frequency without interpolative motion. This device 
is designed for brain imaging in humans and for animal studies. An 
intensive program of software development was carried out concur- 
rently with hardware development and led to the PL/S computer 
system used for PCI and PCII. Subsequently, more powerful sys- 
tems were developed using a Data General Eclipse computer and, 
more recently, an IBM PC/AT computer with array processor. 
This experience gives us confidence that we can develop a comput- 
er system capable of handling the data processes and display re- 
quirements of PCR-II. 1 fig., 1 tab. 


41686 (DOE/EV/03333—T9) New imaging 

nuclear medicine. Technical progress report, 

1985-May 31, 1986. Brownell, G.L. (M 

Hospital, Boston (USA)). 1986. Contract AC02-76EV03333. 
16p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
D 6012567. 

Future applications of PET instrumentation will require 
higher resolution and sensitivity. These needs will be met by new 
detector geometries and materials and new computer hardware and 
software. We are investigating the use of cylindrical shaped detec- 
tors designed to extend sensitivity more than ten times that of 
present systems, and the optimized use of BGO for the detectors. 
BGO is the highest-Z detector material now available for PET in- 
struments. However spatial resolution less than 5 mm is achieved 
only with a loss in effective sensitivity. The cylindrical detector ge- 
ometry requires new computer structures and reconstruction algo- 
rithms to process the resulting data set. Further, to meet the goal of 
quantitative imaging, the intrinsic problems of scatter and absorp- 
tion are being studied. 5 figs., 1 tab. 


41687 ti gn ee of an inex- 
cee high resolution positron multiwire proportional 

J. Progress 1979. (Massachusetts Inst. of 
Tech. Cambridge oe 1979. Contract AC02- 
78EV04969. 4p. NTIS, A02/MF AOl1; 1; GPO Dep. 
File Number DE8601 172. 

The Mesh Chamber is designed to be highly efficient for the 
conversion of high energy gamma rays and to measure the conver- 
sion point with good spatial resolution. It utilizes a multiwire pro- 
portional chamber (MWPC) detector which measures the x-y posi- 
tion of the ionization from the gamma conversion electron in the 
chamber gas. The gas itself is of insufficient density to provide 
enough conversion material. The special idea in this chamber is to 
fill the gas volume with many layers of Tungsten wire screen all 
precisely laid down so that the holes in the screen are aligned. This 
report covers a new development where x-y plotter is modified so 
that the pen holder becomes a wire feed. The plotter is controlled 
by a computer. 4 figs. 


41688 (DOE/EV/04969—T4) oy of an inex- 
resolution positron 


pensive high proportional 

counter]. report, 1981. sical Inst. of 
Tech., Cambridge (USA)). 1982. Contract AC02- 
78EV04969. 16p. NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE8601 1574. 
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The development of surgical and medical techniques for the 
treatment of coronary artery disease has dramatized the need for a 
safe, relatively non-traumatic measure of regional perfusion. This is 
particularly critical during the early stages of coronary artery dis- 
ease, well before symptoms become severe enough to warrant char- 
acterization. The primary limitation in the implementation of this 
new technique is the lack of a high resolution, relatively i inexpen- 
sive positron detecting system to enable myocardial perfusion scin- 
tigraphy with rubidium-82 to be performed as a screening test in 
hospitals without direct access to cyclotron facilities. The positron 
multiwire proportional counter which will result from the proposed 
projects will solve this problem. The dispersion of the absorbing 
material will be achieved by stringing wires of high Z material, 
such as tungsten, in a cross pattern. By stacking the wires, an effi- 
ciency of 30% can be obtained for 0.5 MeV photons. The wire 
layers will be at graded voltages; the ionization from the photoelec- 
trons is thereby drifted through the stack and picked up by sense 
wires operating in the proportional mode. Resolutions within the 3 
mm range should also be achievable. 15 figs. 


41689 (DOE/EV/04969—T5) [Development of an inex- 
pensive, high singers ml multiwire proportional 

counter}. 1985. husetts Inst. of 
Tech., aiden MUSA). 1986. Contract AC02- 
78EV04969. 13p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86011576. 

The 10cm chamber had been used in conjunction with the 
new reconstruction algorithm. Ongoing investigations are testing 
system performance, including three-dimensional resolution and 
contrast ratio for various objects. The chambers have experienced 
reliability problems, even with the 90% argon-10% ethane mixture. 
This new gas has helped stability somewhat, but we must still com- 
promise sensitivity by running at less than desired anode voltages. 
This results in two effects: loss of anode events, and a reduced 
number of valid cathode events. This translates into a reduced coin- 
cidence event rate. Some electronic problems have also developed, 
resulting in the loss of one anode amplifier in chamber 1 and a non- 
uniform cathode sensitivity in chamber 2. 4 refs., 4 figs. 


(OE/EV/04969—T6) See of an inex- 
resolution positron m 


pensive, high 

counter]. Progress report, 1982. 
Tech., Cambridge eer 1982. Contract AC02- 
78EV04969. . NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number. D 6011575. 

We have run two detectors in coincidence to determine their 
spatial resolution when using converters made with .001” tungsten 
wire. First, using a collimated beam we determined the spatial reso- 
lution of individual detectors to be 4.3 +- .6 mm FWHM. Using a 
Na or Ga source between two detectors, we obtain a spatial 
resolution of 3.0 +- .4 mm FWHM after correcting for the finite 
size of the sources. The time resolution of the detector depends on 
the gas used; measuring the time difference between a single detec- 
tor and a large (7.5 cm diameter) Nal counter we obtain a FWHM 
of 110 ns with 90% argon - 10% methane and 52 ns with pure 
methane. Each detector consists of four mesh converters each of 
which has an efficiency of 2% for normal incident 511 keV 
gammas. 38 refs., 6 figs., 3 tabs. 


volcanos Inst. of 


(FS—85-37-T, pp a Radiation accident at 
Juarez. A literature . Koenig, L.A. (Kernforschungs- 
zentrum Karlsruhe GmbH, Germany, F.R. Haw a. 
= Sicherheit). Dec 1985. (In German). NTIS (U 
ly), PC A99/MF AOl. File Number DES6751980. 

(CONF-851078—). 

line 18. annual meeting of the Radiation Protection Asso- 

ciation: population radiation exposure; Luebeck-Travemuende, F.R. 

Sonus (6 Oct 1985). 

During unconscious disassembly of a Co-60 therapy unit, 
6010 metal pellets of 1 mm diameter each having 2.6 GBq (70 mCi) 
of activity were distributed in an uncontrolled manner. The inci- 
dent was detected by mere chance. The event and the conse- 
quences are illustrated. The resulting collective dose is estimated to 
be 100 times bigger than that caused by the Harrisburg accident. 
(orig.). 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


41692 (FS—85-37-T, pp 658-667) Effects of changed 
working methods on doses at a I-131 and afterload- 
ing therapy ward. Lange, D.; Wolf, G.; Georgi, P.; Bauer, 
M. (Heidelberg Univ., Germany, F.R. Universitaets-Strah- 

lenklinik; Heidelberg Univ., Mannheim, Germany, F.R. 
Frauenklinik). Dec 1985. (In German). NTIS cus Sales 
Only), PC A99/MF AOl. File Number DE86751980. 

(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
eae oe Oct 1985). 

external load of the personnel from I-131 therapy can be 
kept man (almost ‘neglectable’) by appropriate behaviour without 
keeping patients ‘under-lock and key’. The marked decrease in per- 
sonnel doses is due to improved radiation protection for afterload- 
ing therapy (gynecological Ra-therapy, Cs-137-therapy) by techni- 
cal equipment. This therapy is now possible but with the door of 
the application room closed; when the door is opened, the instru- 
ments automatically go back to their original position. From 1975 
through 1982, there were remote control errors forcing the person- 
nel to withdraw the instruments to the safe manually. Despite 
working regulations the personnel was able to go into the room 
without prior instrument withdrawal. The personnel doses so re- 
ceived were within the tolerance limits, however markedly above 
the inevitable values. Because of regular thyroid gland examination 
of the personnel there is proof for the fact that the radiation load of 
this organ from I-131 is probably smaller than 2% (6 mSv/a=600 
mrem/a) of the annual limit value of 0.3 Sv (30 rem) which corre- 
sponds to 6 times the value of normal load. (orig./HP). 


eee pp —— Radiation ee of 
the environment and economy in the construction of thyroid 
gland cancer therapy wards. Junker, D.; Fitschen, J. (Medi- 
zinische Hochschule Hannover, Germany, F.R. Abt. Nuk- 
learmedizin und Spezielle Biophysik). Dec 1985. (In 
German). NTIS (US Sales Only), PC A99/MF AOI. File 
Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

es ee ee 
active patient effluents: 1. Separate retention of faeces and treat- 
ment in decontamination systems, decay tanks etc. and direct pass- 
ing of patients’ washing water into the drains because of supposedly 
low residual activity of the washing water. 2. Separate collection 
and storage of falces and washing water of the patients. Reduction 
of the required storage capacity be re-using the collected washing 
water as flushing water for the cancer patients’ toilets. 3. Collection 
of all waters (faeces and washing water). This method requires a 
relatively large storage capacity of the decay system. In our hospi- 
tal (24 therapy beds, up to 50% are cancer patients), we found out 
by measurement that with cancer patients for treatment in hospital 
4-5% of the radioactivity applied is found in the patients’ washing 
water. This implies that the limit value set by the Radiation Protec- 
tion Ordinance area alone are exceeded by several orders of magni- 
tude. The collection of faeces without retention of washing water 
makes little sense. On the other hand, the collection of all waters 
leads to a significant expansion of the collecting capacity which in- 
creases the cost for the enclosed area of the system. Measurements 
and estimates of the radioactivity release with waste air show that 
without retention system about 0.Sper mille of the radioactivity re- 
ceived are released with the waste air. Taking the ific concen- 
tration of radioactive waste air as a basis, this value exceeds the 
limit values of 9 pCi/m®* for waste air stipulated in the Radiation 
Protection Ordinance by 1 to 2 orders of magnitude. (orig./HP). 


41694 (FS—85-37-T, pp 681-689) Radiation exposure in 
I-131 iodine therapy. Friedrich, W. (Kernforschungsanlage 
Juelich G.m.b.H., Germany, F.R. Inst. fuer Medizin). Dec 
1985. (in German). NTIS (US Sales Only), PC AS9/MF 
AO01. File Number DE86751980. (CONF-851078—). 

em 18. annual meeting of the Radiation Protection Asso- 
ciation: radiation exposure; Luebeck-Travemuende, F.R. 
Soom (6 Oct 1985). 

In the past five years, the applied I-131 radioactivity quanti- 
ty has doubled with a constant number of beds. In 1984, it was 925 
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GBg (25 Ci). Despite this development, no changes in the profes- 
sional radiation were made out. The evaluation shows a 
dose smaller than 0.04 man Sv/TBgq (0.16 man rem/Ci) of I-131 ap- 
plied. This value is below the traceability limit of the film badges. 
The incorporation load of the personiiel (27 members) was deter- 
mined by monthly body counter measurements. Only in one meas- 
urement thyroid gland activity of 5 kBq (140 nCi) was detected. 
Most measurements did not show any incorporation; and the few 
positive results were below 0.74 kBq (20 nCi). The environmental 
load due to unfiltered release from patients’ rooms was determined 
at the fence of the nuclear research plant. The maximum was 0.24 
mSv/a thyroid gland dose of a small child in 1982 taking into ac- 
count the measured 90% partion of organic compound iodine. The 
waste water is decayed following chemical treatment in storage 
tanks. (orig./HP). 


41695 a gh pp 690-695) Professional radiation 
1-125 and H-3 in medical 


exposure applications. 
Lehnen, H.; t Rankel R.; Bauer, U.; Andres, C.; Gloebel, B. 
(Universitaet des Saarlandes, Homburg/Saar, Germany, 
F.R. Fachrichtung Biophysik und Physikalische Grundlagen 
der Medizin). Dec 1985. (In German). NTIS (US Sales 
Only), PC A99/MF AOl. File Number DE86751980. 
(CONF-851078—). 
From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
German - Oct 1985). 
two radionuclides I-125 and H-3 are frequently used in 
medicine ‘for the performance of hormon determination in the 
blood. Both nuclides are relatively volatile. They can, therefore, 
lead to internal radiation exposure of the personnel via the 
breathed-in air. Results of I-125 measurements in the thyroid gland 
and the elimination of H-3 in the urine of professionally exposed 
personnel are shown. On average, the radiation exposure from I-125 
is 0.2 rem/a and from H-3 4E-7 rem/a. (orig.). 


(FS—85-37-T, pp 696-700) Medical application of 
radionuclides and the radiation exposure of parts of 
the population. Keller, K.D.; Gloebel, B.; Andres, C. (Uni- 
versitaet des Saarlandes, Homburg/Saar, Germany, F.R. 
Fachrichtung Biophysik und Physikalische Grundlagen der 
Medizin). Dec 1985. (In German). NTIS (US Sales Only), 
PC A99/MF AOl. File Number DE86751980. (CONF- 
851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
oT ° Oct 1985). 

a big hospital an investigation was made to find out to 
what et the radionuclides used there contribute to the radiation 
exposure of the population living in the vicinity. The hospital used 
about 100 Ci of short-lived radionuclides a year. By applying the 
calculation basis stipulated by the Federal Ministry of the Interior, 
the radiation exposure was calculated for unfavourable cases. As a 
result, up to 30 mrem/a can theoretically be reached. (orig.). 


41697 (FS—85-37-T, pp oe Variation range of ra- 
diation exposure of patients in erythrokinetic examinations 

with Cr-51. Werner, E.; Roth, P.; Boehnert, U.; Henrichs, 
K.; Elsasser, U.; Kaul, ‘A. (Geselischaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen, Frankfurt am Main, 


Germany, F.R.; Gesellschaft fuer Strahlen- und Umwelt- 
forschung m.b. H. Muenchen, Neuherberg, Germany, F.R.; 

Bundesgesundheitsamt, Neuherberg, Germany, F. Inst. 
fuer Strahlenhygiene). Dec 1985. (In Gemiak NTIS (US 
Sales Only), PC A99/MF A01. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

or erythrokinetic examinations, the patients were iv admin- 
istered about 2 MBq (50 Ci) of Cr-51 upon incubation with about 
8 ml of the patients’ erythrocytes. To determine the biokinetic pa- 
rameters, the following measurements were carried out over a 
period of 10 weeks: Cr-51 activity concentration in the blood [Nal 
(Tl) borehole detector]; activity transport to liver, spleen and 
sacrum (organ measuring device) as well as Cr-51 whole body re- 
tention (whole body counter). On the basis of a compartment 
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model, the measured data were used to determine the organ reten- 
tion functions. These were used to calculate the accumulated organ 
activities, and using the values for the specific effective energies all 
relevant organ dose values were determined. These and the weight- 
ing factors according to ICRP publication 26 were used to calcu- 
late the effective dose equivalents. Dose values determined in this 
study are above those stated in ICRP publication 17. (orig./HP). 


41698 (FS—85-37-T, pp 708-712) Reduced doses at the 
expense of inferior image quality in radiology. Valley, J.F.; 
Raimondi, S.; Depeursinge, C.; Grecescu, M.; Pochon, Y.; 
Hessler, C. (Institut de Radiophysique Appliquee, Lausanne, 
Switzerland. Service de la Sante Publique; Ecole Polytech- 
nique Federale, Lausanne, Switzerland. Inst. de Physique 
Appliquee; Centre: Hospitalier Universitaire Vaudois, Lau- 
sanne, Switzerland. Service de Radiologie). Dec 1985. (In 
German). NTIS (US Sales Only), PC A99/MF AO1. File 
Number DE86751980. (CONF-851078—). , 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

By the help of a system allowing simultaneous recording of 
image quality parameters and dose (D), mammography instruments 
were tested. An unbiassed image quality index (IQI) which is deter- 
mined by a model of contrast, resolution and noise of the image- 
generating system enabling the comparison of image quality and 
dose. Results obtained with good radiological systems (state of art) 
are on an oblique line in the IQI/D plain, which means that with 
those systems the dose can only be reduced at the expense of image 
quality. A model is used to illustrate the essential steps to optimiza- 
tion, and the derived conclusions are discussed. (orig.). 


41699 (FS—85-37-T, pp 713-719) Determination of radi- 
ation exposure of patients in X-ray Panzer, W.; 
Drexler, G. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H. Muenchen, Neuherberg, Germany, F.R. Inst. 
fuer Strahlenschutz). Dec 1985. (In German). NTIS (US 
Sales Only), PC A99/MF AO1. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
— = Oct 1985). 

tion of radiation exposure one encounters 
comimmtatie te eae selection of dose terms to be used for 
expressing the radiation exposure; low degree of standardization of 
examination conditions; lack of updated reliable data on the fre- 
quency of X-ray examinations. Such difficulties have different ef- 
fects, for the determination or realistic estimate of individual patient 
doses, e.g. embryo doses in the examination of pregnant patients, 
for a dose-related evaluation of a type of examination, for instance 
mass radiology or preventive examination, in order to create a basis 
for optimization measures or benefit-risk analyses and for balancing 
of the load on the population, in order to enable the comparison 
with other loads. (orig./HP). 


41700 (INDC(NDS)—175/L-MO) IAEA advisory group 
meeting on Nuclear and Atomic Data for Radiotherapy and 


» Rijswijk, jummary 
Okamoto, K. (ed.). (International Atomic 
Energy Agency, Vienna (Austria). International Nuclear 
Data Committee). Nov 1985. (CONF-8509178— 
Summ.). NTIS (US Sales Only), A03/MF AO1. File 
Number DE86702300. 
From IAEA advisory group meeting on nuclear and atomic 
data for radiotherapy and radiobiology; Rijswijk, Netherlands (16 


1985). 
“- The IAEA Advisory Group Meeting on "Nuclear and 
Atomic Data for Radiotherapy and Related Radiobiology” was 
held at Rijswijk, the Netherlands, from 16 to 20 September 1985, in 
co-operation with the Radiobiological Institute TNO. The meeting 
participants reviewed the current and future requirements on nucle- 
ar and atomic data for radiotherapy and radiobiology, identified 
data requirements and their priorities, and issued a number of spe- 
cific recommendations for future technical work in nuclear and 
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atomic data required to establish a more solid nuclear physics foun- 
dation of radiotherapy and related radiobiology. The recommenda- 
tions in this report are directed to three areas, namely beam pro- 
duction and field description, dosimetry, and interpretation and op- 
timization of biological effects. The final proceedings will be issued 
as an IABA publication in 1986. 


(INIS-mf—10182) Radioimmunological determina- 

parathormone peptides in the plasma before and after 

gel filtration in hyperparathyroidic patients. Juengst, U. 

(Hamburg Univ. (Germany, F.R.). Fachbereich 4 Medizin). 

3 Mar 1983. 53p. (In German). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86752395. 

: Plasmas from different patients suffering from secondary 
renal hyperparathyroidism and from one patient suffering from pri- 
mary hyperparathyroidism owing to a parathyroid adenoma, were 
studied and parathormone concentrations (total IPTH) were deter- 
mined radio-immunologically. Plasmas were gel-filtered subsequent- 
ly. Gel filtration allows to separate intact PTH from PTH frag- 
ments which also occur in the plasma. These fragments also react 
with the antisera used in the PTH-radio-immuno-assay; thus it was 
possible to determine only the concentration of intact PTH after 
gel filtration. In patients in whose unfiltered plasma strongly in- 
creased PTH values had been measured (more than 100 pmol 
hPTH/1 plasma), only 10 to 40% of total immunoreactivity were 
taken up by intact parathormone after gel filtration. Histological 
findings of iliac crest biopsies revealed marked changes correspond- 
ing to the increased concentration of biologically active hormone. 
Whereas unfiltered plasma revealed slightly increased PTH meas- 
urement values (below 100 pmol hPTH/1), 60 to 75% of total 
immuno reactivity was taken up by the intact hormone after gel fil- 
tration. Correspondingly, histological changes of the skeleton were 
less marked. Apparently, there is a correlation - though not a linear 
one - between total IPTH and the absolute concentration of intact 
PTH. If increased PTH values are measured with antiserum S478, 
it may be assumed in general that the concentration of intact and 
biologically active PTH has increased as well. 


41702 (LA-UR—86-1664) Dimensionality of the human 
electroencephalogram. Mayer-Kress, G.; Layne, S.P. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 47p. (CONF-8604203—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86011251. 

From Perspectives in biological dynamics and theoretical 
medicine conference; New York, NY, USA (9 Apr 1986). 

The goal was to evaluate anesthetic depth in patients by di- 
mensional analysis. Although it was difficult to obtain clean EEG 
records from the ing room due to noise of electrocautery and 
movement of the patient's head by operating room personnel. The 
results are presented on one case of our calculations, followed by a 
discussion of problems associated with dimensional analysis of the 
EEG. We consider only two states: aware but quiet, and medium 
anesthesia. The EEG data we use comes from Hanley and Walts. It 
was selected because anesthesia was induced by a single agent, and 
because of its uninterrupted length and lack of artifacts. 26 refs., 27 
figs., 1 tab. 


41703 (LBL—20345) Biology and Medicine Division 
annual report, 1985. (Lawrence Berkeley Lab., CA (USA)). 
Apr 1986. Contract AC03-76SF00098. 260p. NTIS, 
A12/MF A01; 1; GPO Dep. File Number DE86012736. 

This book briefly describes the activities of the Biology and 
Medicine Division of the Lawrence Berkeley Laboratory. During 
the past year the Donner Pavilion program on the treatment of ar- 
teriovenous malformations in the brain has chalked up very signifi- 
cant successes. The disease control rate has been high and objective 
measures of success using cerebral angiography have been estab- 
lished. The new high resolution positron emitting tomographic 
imager has been demonstrated to operate successfully. In the Radi- 
ation Biophysics program, the availability of higher mass ions up to 
uranium has allowed us cell and tissue studies in a radiation domain 
that is entirely new. Using uranium beams, investigators have al- 
ready made new and exciting findings that are described in the 
body of the report. 
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41704 (NRL—1984/2) Survey of radiopharmaceuticals 
used for in vivo studies in medical practice in New —_ 
McEwan, A.C.; Smyth, V.G. (National Radiation Lab. 
Christchurch (New Zealand)). 1984. 50p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86702301. 

To obtain up-to-date information on numbers and types of 
radiopharmaceutical procedures, a survey was undertaken in the 
last quarter of 1983. In conjunction with this survey dosimetry data 
for the range of radiopharmaceutical procedures has been reviewed 
and extended where necessary so that effective dose equivalents 
could be estimated and mean genetically significant and malignancy 
significant doses for the population derived. 


41705 (PNL-SA—13641) Technical evaluation of draft 
ANSI Standard N13.30, ” criteria for radiobioas- 
J.A.; Traub, R.J. 


76RL01830. 19p. (CONF-860146—9). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE8601 1630. 

From Radiobioassay and internal dosimetry workshop; Albu- 
querque, NM, USA (20 Jan 1986). 


ANSI draft Standard N13.30, “Performance Criteria for Radio- 
bioassay.” The evaluation has progressed parallel with the prepara- 
tion of the Standard by evaluating the performance of existing bio- 
assay laboratories against the criteria . Recommendations 
for revision of the Standard and implementation of a testing/ac- 
creditation program have been formulated based on study results. 
The current performance testing program includes both in-vivo 
counting and in-vitro sample measurements. Test criteria specified 
in the Standard include relative bias, relative precision, and accept- 
able minimum detectable activity (AMDA). Results to date have in- 
dicated that the acceptance criteria in the Standard are appropriate 
for the existing state of the industry and are achievable by a majori- 
ty of the participating laboratories. Specific conclusions are that the 
AMDA criteria are most difficult for the laboratories to achieve; 
the relative bias criterion is second in difficulty, and the precision 
criterion presents no problem for the laboratories; most of the par- 
ticipating laboratories can meet the Standard; and failure rates may 
decrease as the laboratories become more knowledgeable of the 
performance criteria. 3 refs., 11 figs., 6 tabs. 


41706 Detectors for high resolution positron 
emission tomography. Derenzo, S.E.; Budinger, T.F.; Hues- 
man, R.H. (Univ. of California, Berkeley). pp 21-31 ‘of Me- 
tabolism of the human brain studied with positron emission 
tomography. Greitz, T. (ed.). New York, NY; Raven Press 
(1985). Contract AC03-76SF00098. 

Tomography is the technique of producing a photographic 
image of an opaque specimen by transmitting a beam of x-rays or 
gamma rays through the specimen onto an adjacent photographic 
film. The image results from variations in thickness, density, and 
chemical composition, of the specimen. This technique is used to 
study the metabolism of the human brain. This article examines the 
design of equipment used for high resolution dynamic positron 
emission tomography. 27 references, 5 figures, 3 tables. 


measurements 
Budinger, 


Derenzo, 
S.E. "Univ. of California Berkeley). 165-183 of Metabo- 
lism of the human brain studied wi itron emission to- 
mography. Greitz, T. (ed.). New York, NY; Raven Press 
(1985). Contract AC03-76SF00098. 

This paper discusses some facets of the problem of dynamic 
positron emission tomography use in physiological modeling. The 
discussion is divided into the following topics: (a) measurement of 
the input function; (b) evaluation of the appropriateness of three 
compartment models commonly used; and (c) an analysis of the de- 
pendence of the accuracy of the rate constants on statistical errors 
commonly encountered in PET residue curve measurements. 15 ref- 
erences, 12 figures. 


41707 Physiological modeling of dynamic 
of metabolism using positron emission tomography. 
T.F.; Huesman, R.H.; Knittel, B.; Friedland, R.P.; 
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41708 Helium charged-particle radiotherapy of — ad- 
vanced carcinoma of the esophagus, 

tract. Castro, J.R.; Chen, G.T.Y.; Pitluck, S.; Gna, 4 ss 
Phillips, T.L.; Saunders, W.M.; Collier, J.M; Woodruff, 
K.H.; Friedman, M.; Austin-Seymour, M. (Lawrence Berke- 
ley Lab., CA). American Journal of Clinical Oncology; 6: 
629-637(Dec 1983). Contract AC03-76SF00098. 

Sixty-five patients with squamous carcinoma of the esopha- 
gus (32 patients), carcinoma of the stomach (18 patients) and carci- 
noma of the biliary tract (15 patients) received from 6000 to 7000 
equivalent rad (60-70 Gray equivalents) of helium radiotherapy at 
2.0 GyE per fraction, four fractions per day, using multiportal, 
spread-out Bragg peak therapy. All patients had locally advanced 
disease without evidence of distant metastases. Partial compensation 
for tissue inhomogeneities was accomplished. Although palliation of 
symptoms and regression of tumor was commonly seen, local fail- 
ure occurred in most patients (77%). The median survival was 8 
months. It does not appear that an increase in tumor dose relative 
to normal tissues can be achieved that would be high enough to 
increase locoregional control rates over historical control rates with 
low-LET irradiation. Further studies will be carried out with heav- 
ier particles such as neon or silicon in hopes of achieving greater 
biological effect on these difficult-to-control tumors. 22 references, 
6 figures, 1 table. 
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REFER ALSO TO CITATION(S) 39676, 39987, 41671, 41695 







41709 Newly-isolated marine methanogen harbors a small 
cryptic plasmid. Wood, A.G.; Whitman, W.B.; Konisky, J. 
(Univ. of Illinois, Urbana). Journal of Bacteriology; 

1984). Contract FG02-84ER 13241. 

Of 26 recently isolated strains of methanococci, one was 
found to harbor a small, cryptic, low copy number plasmid. Repro- 
ducible recovery was achieved using a modified alkaline lysis pro- 
cedure. The plasmid was found to contain a single Aval site. No 
homology was detected between the plasmid and DNA from any 
of the other new strains or from Methanococcus voltae. 10 refer- 
ences, 3 figures. 


5508 Morphology 
REFER ALSO TO CITATION(S) 41675 


41710 (INIS-mf—10181) Autoradiographic studies on the 
distribution of ‘*C-5,7-dihydroxytryptamine in the brain of 
new-born rat. Lappe, U. (Hamburg Univ. (Germany, F.R.). 
Fachbereich 4 Medizin). 5 te r 1982. 60p. (In German). 

NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86752396. 

The distribution of intracisternally injected ‘C-5,7-dihy- 
droxy tryptamine (5,7-DHT) in the central nervous system of new- 
born rat is studied by means of autotadiography. The radio-active 
neurotoxin is incorporated into the neurones of all known serotonin 
nucleus groups. This labelling allows a detailed demonstration of 
the topography of the serotonin neurones in the brain stem of the 
new-born rat and to compare it with systems obtained by other 
methods. Serotonine neurones were mapped in 22 representative 
frontal sections through the brain stem. '*C-5,7-DHT is incorporat- 
ed into noradrenergic neurones, too. However, labelling is less 
marked than in serotonergic neurones. '*C-5,7-DHT is incorporated 
at small quantities into the following extraneural elements: fibrob- 
lasts of the pia mater/arachnoidea, some endothelical cells of pial 
vessels, epithelial cells of the plexus choroideus, and subependymal 
macrophages. 6 h after injection of 25 yg ‘C-5,7-DHT, the vast 
majority of serotonergic neurones reveal strong degenerative 
changes which are irreversible. 
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5510 Physiological Systems 


REFER ALSO TO CITATION(S) 41702 


41711 (LA-UR—86-1449) Neurons with hysteresis from a 
network that can learn without any changes in synaptic con- 
nection strengths. Hoffmann, G.W.; Benson, M.W. (Los 
Alamos National Lab., NM (USA); British Columbia Univ., 
Vancouver (Canada); Lakehead Univ., Thunder Bay, Ontar- 

io (Canada). Dept. of Mathematics). 1986. Contract W-7405- 
ENG-36. 12p. (CONF-8604173—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010205. 

From Neural nets and computation conference; Snowbird, 
UT, USA (1 Apr 1986). 

A neural network concept derived from an analogy between 
the immune system and the central nervous system is outlined. The 
theory is based on a neuron that is slightly more complicated than 
the conventional McCullogh-Pitts type of neuron, in that is exhibits 
hysteresis at the single cell level. This added complication is com- 
pensated by the fact that a network of such neurons is able to learn 
without the necessity for any changes in synaptic connection 
strengths. The learning occurs as a neural consequence of interac- 
tions between the network and its environment, with environmental 
stimuli moving the system around in an N-dimensional phase space, 
until a point in phase space is reached such that the system’s re- 
sponses are appropriate for dealing with the stimuli. Due to the 
hysteresis associated with each neuron, the system tends to stay in 
the region of phase space where it is located. The theory includes a 
role for sleep in learning. 18 refs., 2 figs. 


5520 Public Health 


REFER ALSO TO CITATION(S) 41521, 41551, 41552, 41553, 41554, 41555, 
41556, 41557, 41558, 41559, 41560, 41561, 41564, 41770 


5530 Agriculture And Food Technology 
REFER ALSO TO CITATION(S) 41765 


41712 ees meee of rations for 
the enhanced survival of salmon. Annual report. Crawford, 
D.L.; Lorz, H.; Westgate, J.; Lagasse, J.P. (Oregon State 
Univ., Astoria (USA). Seafoods Lab.; Ore egon Dept. of Fish 
and Wildlife, Corvallis (USA)). Apr 1986. Contract AI79- 
83BP11888. 23p. NTIS, PC A02 A01; 1; GPO Dep. 
File Number DE86012462. 

It is believed that hatchery feed nutritional quality plays an 
important role in determining the health and “fitness” of smolts. 
Commercial fish meal, the major source of protein in salmon ra- 
tions, is subject to heat damage during drying and chemical interac- 
tion of fat oxidation products with meal proteins. Protein bioavaila- 
bility is reduced and dietary stress may be introduced into hatchery 
feeds. The basic hypothesis of this investigation is that ration pro- 
tein quality can influence the survival of smolts and the ultimate 
return of adults. Improved hatchery production would be better 
able to reestablish natural runs of salmon in the Columbia River 
and its tributaries and maintain and improve the genetic integrity of 
specific stocks. The general approach being used to prove this hy- 
pothesis involves a comparison of the hatchery growth response, 
survival and return of coho and chinook salmon reared on nutrient 
dense rations containing a very high quality fish protein comple- 
ment and commercial ration relying on commercial fish meals as a 
source of protein. Coded wire tagging experiments are being con- 
ducted on replicate brood years of test and control fish to deter- 
mine the influence of ration protein on survival. The growth re- 
sponse of both coho and fall chinook salmon between mid Febru- 
ary of 1985 to release in May was altered from that expected by 

test ration palatability. Palatability problems were traced to 


one of two lots of herring oil used to prepare rations. 
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REFER ALSO TO CITATION(S) 41779 


41713 (AD-A—165798/0/XAB) Synthesis of amino de- 
rivatives of dithio acids as potential radiation-protective 
agents. Annual report, 15 March-31 August 1983. Foye, 
W.O. (Massachusetts Coll. of Pharmacy and Allied Health 
yey Boston (USA)). Aug 1983. 2p. NTIS, PC A02/ 
Dithio acids should be more-effective agents for hydrogen- 

atom transfer to effect repair of radiation-damaged DNA or other 
cellular substance than thiols since the pH for maximum rate of 
transfer for dithio acids (pH 4-6) is closer to cellular pH for maxi- 
mum rate of H transfer from thiols (pH 10-11). The synthesis of 
several N-methylquinolinium-2-dithioacetic acid derivatives was ac- 
complished, and the compounds were submitted for radiation-pro- 
tective screening. These included the zwitterion of the dithio acid, 
the bis (methylthio) derivative, and the methyl-thio N-morpholino 
and methylthio N-piperidino derivatives. Two of the compounds 
had 6-methyl substituents. Various attempts to prepare aliphatic 
‘amino dithio acid esters were made, including the reaction of an 
imino thio ester with H2S, the reaction of an aledhyde with mor- 
pholine and sulfur, and the reaction of a protected thiol ester with 
Lawesson’s reagent. None of these procedures gave pure, identifia- 

ble products. 


41714 (AD-A—165839/2/XAB) Synthesis of amino de- 
rivatives of dithio acids as potential radiation-protective 
report, 15 March 1983-14 March 1985. Foye, 
(Massachusetts Coll. of and Allied Health 


ul Pharmacy 
—— Boston (USA)). Mar 1985. 3p. NTIS. PC A03/ 


MF AOl 

Good radiation-protective properties (>50% survival of ir- 
radiated mice) were found in a series of N-methylquinolinium-2- 
dithioacetic acid derivatives at exceptionally low-dosage levels (2- 
10 mg/kg). The most effective compounds were the bis(2-meth- 
ylthio)-vinyl- and (2-methylthio amino)-vinyl-N-methylquinolinium 
iodides, which apparently are not active as H atom transfer agents. 
Addition of longer-chain amino functions, containing hydroxy, 
alkoxy, or additional amino groups did not improve activity. Simi- 
lar activities were found in a series of N-methylpyridinium-2-dith- 
ioacetic acid derivatives, the most active being the 2-methylthio pi- 
peridino compound. Further modification of both the methylthio 
and amino functions to increase lipophilicity did not improve pro- 
tective activity. No activity was found with a couple of aminocy- 
clopentenedithio acids, but moderate protective activity was found 
in a series of 3-amino-2-aryldithiopropenoates. No activity was 
found in the 4-aryl-dithiole-3-thione precursors, known to raise glu- 
tathione levels in cells. Reduction to the 3-amino-2-phenylpropane- 
dithio acid bis(methyl) esters gave an inactive compound in the one 
example tested. Preparation of a copper complex of N-methyl-2- 
bis(2-methylthiojvinylquinolinium iodide gave a compound having 
only a little less activity than the uncomplexed compound, indicat- 
ing that the bis(methylthio) and methylthio amino derivatives of the 
quinolinium and pyridinium dithioacetic acids may be acting as 
copper complexes. 


41715 (AD-A—166564/5/XAB) AFRRI (Armed 
Radiobiology Research Institute) —— October-December 
1985. a (Armed Forces Radiobiology Re- 
search Inst. beeen MD (USA)). 19 1985. 80p. S, PC 
A05/MF AOI. 
Contents include: behavioral toxicity and efficacy of wr-2721 

a radioprotectant; it; comparison of the effects of soluble and par- 
tculate forms of glucan, an immunomodulator, on 
synthesis by rat peritoneal macrop ; enhanced activity of the 
macrophage-like cell line j774.1 following exposure to gamma radi- 
ation; cell kinetics of gm-cfc in the steady state; rat colony-forming 
unit spleen is 0x7 positive, w3/13 positive, oxl positive, ad 0x22 
negative; thymic hormones in radiation-induced immunodeficiency; 
stimulated hemopoiesis and enhanced survival following glucan 
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teatment in sublethally and lethally irradiated mice; intragastric 
copper sulfate produces a more reliable conditioned taste aversion 
in vagotomized rats than in intact rats; modulations in mouse hemo- 
poiesis after engraftment with lewis lung (311) carcinoma cells. 


41716 (BNL—37978) Dihydroxyboryldeoxyuridine 
(DBDU); can a borated nucleoside deceive the DNA molecule. 
Laster, B.H.; Schinazi, R.F.; Fairchild, R.G.; Popenoe, 
E.A.; Sylvester, B. (Brookhaven National Lab., Upton, NY 
(USA); Emory Univ., Atlanta, GA (USA). School of Medi- 
cine). 1985. Contract AC02-76CHO00016. 8p. (CONF- 
8510315—1). NTIS, PC A02/MF A01l; GPO Dep. File 
Number DE86010544. 

From 2. international symposium on NCT; Tokyo, Japan (1 
Oct 1985). 

The possibility of using a boronated analog of thymidine for 
Neutron Capture Therapy (NCT) is intriguing, as the boron is tar- 
geted to the cell’s most sensitive location. Such an analog has been 
synthesized in the form of dihydroxyboryldeoxyuridine (DBDU). 
Data are presented indicating that DBDU is indeed incorporated in 
the nucleus, and that significant radiosensitization is produced in 
cell cultures as a consequence of this uptake. The results demon- 
strate that cells exposed to DBDU for 1 cell cycle incorporate an 
amount of boron such that the resultant biological effect is equiva- 
lent to a boron concentration of 6 yg 'B/g cell. Other studies 
have shown that it should be possible to effect successful BNCT 
with a boron concentration of ~15 wg 'B/g cell (with an epither- 
mal neutron beam; thermal beams would require more; reference 1). 
Thus it would appear that DBDU is capable of delivering boron 
concentrations approaching that which should be useful for ther- 
apy. 7 refs. 


41717 (BNL—51958) Medical status of Marshallese acci- 
dentally exposed to 1954 Bravo fallout radiation, January 
1983-December 1984. Adams, W.H.; Engle, J.R.; ener. 
J.A.; Heotis, P.M.; Scott, W.A. (Brookhaven National Lab., 
Upton, N} NY (usd). [1986]. Contract AC02-76CHO00016. 

PC A04/MF A011; GPO Dep. File Number 
D GOUGATE. 


March 1, 1984, was the 30th anniversary of the Bravo ther- 
monuclear test that resulted in the accidental exposure of the popu- 
lations of Rongelap and Utirik atolls to radioactive fallout. The 
chronicling of the medical events resulting from that exposure is 
continued in this report, which covers the period from January 
1983 through December 1984. An updated listing of all relevant 
publications from the Medical Department Brookhaven National 
Laboratory, is presented in the Reference Section. Thirty years of 
observation continue to show no detectable increase in mortality in 
the exposed population as a result of that exposure. The survival 
curves of the high-exposure Rongelap group, the low-exposure 
Utirik population, and an unexposed group of Rongelap people 
matched by age and sex to the exposed Rongelap group in 1957 
continue to be similar. 89 refs., 2 figs., 6 tabs. 


41718 (CEA-CONF-—8189) Present stage of development 
of ionizing radiation treatment in France. Henon, Y. (CEA 
Centre d’Etudes Nucleaires de oes 13 - Saint-Paul- 
les-Durance (France)). Mar 1985 tele (In French). Sg 
850305—1; IAEA-SM—271-11). Ss _ Sales Only), PC 
A02/MF AO01. File Number DE867522. 

From hatin, « 
ae OT ee 

In 1982, the three Committees (FAO, IAEA, WHO) in 
charge of examining the documentation relating to applications for 
authorization reacted favourably to the summary report on the toxi- 
cology of irradiated foodstuffs submitted by the CEA. New appli- 
cations need no longer contain a new toxicological study if the 
dose is lower than 10 kGy. This liberalization of procedure has en- 
couraged industrialists to prepare application documentations. 
Technically convincing but economically disappointing experiments 
have shown that the two existing radiation sterilization facilities are 
unsuitable for harvested agricultural products. It is therefore advis- 
able to set up units which could meet the requirements of the food 
industry. In the Marseille region it is planned to build a multipur- 
pose commercial facility and a development facility by 1986. More- 
over, a firm in Western France is reported soon to be acquiring an 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


electron accelerator for the radicidation of mechanically pointed 
and frozen poultry. Concurrently with these activities a large infor- 
mation campaign has been undertaken. However, it is too early to 


offer to the public products for large-scale human consumption 
which have been treated with ionizing radiation. 


41719 (CEA-CONF—8214) Research and Setepant of 
low and medium dose food irradiation applications in France. 
Henon, Y. (CEA Centre d’Etudes eee de ee 
13 - Saint-Paul-les-Durance (France)). 1985. 1 
(CONF-8510314—1). NTIS (US Sales Only). PC A02 
AO1. File Number DE86752247. 

From Conference on research coordination meeting on pre- 
commercial scale radiation treatment of food; Vienna, Austria (14 
Oct 1985). 

The interest in food irradiation in France can best be shown 
by the number of facilities under construction or in the planning 
ee a 

which encouraged food companies to submit petitions. The first 
commercial applications will deal with dried, dehydrated or frozen 
products for which clearances were obtained or are in progress. In 
cooperation with the food industry, studies were carried out on rice 
flour, herbal teas, caseinates and ingredients such as colors. In the 
low doses range, interest seems mostly to be sprouting inhibition of 
garlic and insect control in dried fruits. Several private companies 
undertook research on directly consumed commodities such as 
strawberries, cured meats, saurkraut and ground beef. 


41720 (CEA-CONF—8287) Present status and prospects 
of food irradiation in France. Laizier, J. (Com ie ORIS 
Industrie, 91 - Gif-sur-Yvette (France)). Sep 1985. 13p. 
(CONF-8509106—1). NTIS (US Sales Only), PC A 

A01. File Number DE86752245. 

From 17. Japan conference on radiation and radioisotopes; 
Tokyo, Japan (2 Sep 1985). 

Following the conclusions of the JEFCI (Joint FAO/ 
IAEA/WHO Expert Committee on whole someness of Irradiated 
Food), CEA (French Atomic Energy Commission) was required by 
the regulatory committees, in 1981-1982, to present a white book on 
the wholesomeness of irradiated foods. Following the approval of 
this white book it was decided to not modify hastily the current 
regulation of 1970; but to lighten the content of the file of request 
for authorization by removing its part related to toxicological evi- 
dences. This liberalization of procedure has encouraged industrial 
projects. A large effort of development. is initiated and taken in 
charge locally. The CEA has very important responsibilities in this 
national effort of development of food irradiation. Three new de- 
signs for gamma industrial irradiators were recently improved in 
France specifically in view of food irradiation, beside the other 
more conventional designs of carrier and pallet irradiators, already 
Sua ieee me aa Ge oe eee a 
not well fitted to food irradiation; the penetration of electrons 
which are produced is not high enough for food products. A french 
company, CGR-MeV, recently developed a linear accelerator of 10 
MeV and 10 Kw, which appears very attractive. 


(DOE/AL/27688—T1) Effect of low dose irradia- 
characteristics 


tion on the microbial and sensory of fresh pork 
loins. Final report. Olson, D.G.; Rust, R.E.; Kraft, A.A.; 
Walker, H.W. (Iowa State Univ. of Science and Technolo- 
8 Ames (USA)). May 1986. Contract AI04-84AL27688. 

5 +1). goa A02/MF A0O1; 1; GPO Dep. File Number 


The effects of low dose (100 krad) irradiation on microflora, 


during low temperature (4°C) storage up to 21 days. Irradiation re- 
duced numbers of mesophiles, psychrotrophs, anaerobic bacteria 
(®<0.01), and staphylococci (P<0.05), with the effect on meso- 
philes hic spoilage organisms the greatest. Effect of 


between irradiated and nonirradiated pork 
after 14 days of storage. Irradiation of pork did not affect cooking 
loss or thiobarbituric acid values. 18 refs., 6 figs., 3 tabs. 
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41722 (DOE/CH/10288—1) Radiation induced changes 
in the cuticular of the granary weevil and their 
relationship 


to dessication ° 
report, February 15-May 14, 1986. Sriharan, S. (Selma 
Univ., AL (USA). Div. of oo, ONT lied Sciences). 
1986. Contract FG02-86CH10288. 2 » PC A02/MF 
A01; GPO Dep. File Number DE86011853. 

The weevils (Sitophilus granarius) were irradiated with 
gamma radiation at dose levels of 15, 30 and 80 krad in ‘*"Cs irra- 
diator at Tuskegee University. Survival studies showed that the 
weevils could live up to three weeks after irradiation. The higher 
dose level did not show any detrimental effect on the survival. The 
present studies were conducted with weevils of mixed age groups. 
This may be one factor in reduced mortality. 


41723 NE te ae 
mouse and rat skin irradiated with electrons. McMaster- 
Schuyler, L. (New York Univ., NY (USA). Dept. of Envi- 
ronmental Medicine). Feb 1984. ne AC02- 
76EV03380. 83p. NTIS, PC A05/MF A0O1; 1; GPO Dep. 
File Number DE86012685. 

Experiments were performed to examine the kinetic re- 
sponses of mouse and rat epidermal cells in vivo after single doses 
of ionizing radiation including responses of hair follicles at times 
after irradiation. The labeling indices in both species were reduced 
to 30 to 50% of control values immediately following irradiation at 
all the doses. In the rat, the labeling indices recovered and overshot 
control values within the first three days after 300 to 1200 rads. 
The mouse labeling indices continued to be suppressed for up to 10 
days after 300 to 2400 rads. This indicated that rat G; phase epider- 
mal cells recovered three times faster than those of the mouse with 
respect to the ability to maintain or increase control level cell pro- 
liferation after irradiation. After 1800 and 2400 rads, doses which 
produce skin ulceration, both species showed a reduction in their 
labeling indices for up to 7 days, indicating that a dose-dependent 
mechanism of recovery may be operable in the rat. 99 refs., 15 figs., 
6 tabs. 


41724 (DOE/EV/03380—47) DNA double strand breaks 
in rat irradiation with electrons. Shul- 
man, K. (New York Univ., NY (USA). Dept. of Environ- 
mental Medicine). May 1986. Contract AC02-76EV03380. 
35p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86012684. 

Although radiation induced single strand breaks in rat epi- 
dermis are repaired fairly quickly (t-1/2 = 21 minutes), the fate of 
DNA double strand breaks in the same cells is unclear. Here we 
have attempted to measure dsb’s in rat epidermis by neutral elution. 
The DNA of 28 day old CD rats was prelabeled with 6 IP. injec- 
tions at 2.0 uCi/g body weight of *H-TdR. The dorsal skin was ir- 
radiated with a 0.8 MeV electron beam. The epidermis was re- 
moved by trypsinization at 4°C and a single cell suspension was 
made. The cells were layered onto a polycarbonate filter, lysed, 
and eluted at pH 9.6. Doses of at least 6000 rads were needed to 
detect dsb’s in vivo. Dsb’s were still detectable in the epidermis 3 
hours after irradiation. The amount of dsb’s had returned to non- 
irradiated levels 8 hours after irradiation. 77 refs., 2 figs., 1 tab. 


41725 (DOE/EV/03380—49) Oncogenic action of ioniz- 
ing radiation on rat skin. Comprehensive progress report, 
February 1, 1984-January 31, 1987. Burns, F.J. (New York 
Univ., NY (USA). Medical Center). 1986. Contract AC02- 
76EV03380. ee NTIS, PC A02/MF A01; GPO Dep. File 
Number DES 668. 

This report describes results from a continuing study predict- 
ed on the assumption that a thorough understanding of radiation 
carcinogenesis in a single organ system is the most productive way 
to approach a general understanding for radiation carcinogenesis. 
We have found that a useful model to understand radiation carcino- 
genesis in rat skin is the, so called, dual action hypothesis. In this 
initial events resulting in heritable molecular changes are postulated 
as the starting point for several measurable endpoints or biological 
damage. 55 refs. 
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(EUR—9384) Lung modelling for inhalation of ra- 
materials, 


( 

Luxembourg). 1984. 340p. (CONF-8403115—). E 
Community Information Service, 2100 M St., NW, 
707, Washington, DC 20037. 

From Workshop on lung 
tive materials; Oxford, UK (26 Mar 1984). 

Inhalation is an important route of entry of radioactive mate- 
rials in the body. For the purpose of radiation protection, one must 
be able to assess the exposure to lung and extrapulmonary tissues 
after such exposure. The radiation protection programme of the 
Commission of the European Communities, therefore, emphasizes 
studies into models which allow the estimate of the spatial and tem- 
poral distribution of doses in the respiratory system and the transfer 
to other tissues. On the basis of such models, limits of intake can be 
set and the risks from inhalation of radioactive materials may be as- 
sessed. Moreover, such models are often also useful for evaluating 
the fate of other inhaled toxic agents. New experimental results and 
theoretical considerations suggest that present lung models needed 
to be improved. Therefore, a workshop on ‘Lung modelling for in- 
halation of radioactive materials’ was jointly organized by the 
Commission of the European Communities and the National Radio- 
logical Protection Board (NRPB) at Oxford, 26-28°March 1984. 
Oe ee ae oe ee eee 

and anatomical basis for lung models. Several papers deal with 
studies on deposition and clearance of radioactive particles in the 
lungs of man and experimental animals. Absorption of radioactive 
gases is another topic of the workshop. Following the discussion of 
the mechanism by which radioactive and other particles are cleared 
from the lungs, the relation between particles deposited and target 
cells is considered. Various lung models for dosimetric purpose are 
presented next, and the workshop closed with a round-table discus- 
sion on the needs for future studies and the problems involved in 
developing improved lung models. 


41727 (FS—85-37-T) Radiation dose to the population. 
(Fachverband fuer Strahlenschutz e.V., Karlsruhe (Germa- 
ny, F.R.)). Dec 1985. 799p. (In German). (CONF-851078— 
Bent ko, (US Sales Only), PC A99/MF AO0O1. File Number 
Set 18. annual meeting of the Radiation Protection Asso- 
: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1 Oct a 


base. (orig.). 


41728 (FS—85-37-T, pp 63-68) Absorption and removal 
of Ra-226, Pb-210 and Po-210 by humans and the resulting 
radiation exposure. Gloebel, B.; Berlich, J.; Andres, C. (Uni- 
versitaet des Saarlandes, Hombur Saar, Germany, F.R. 
Fachrichtung Biophysik und Ph der 
Medizin). Dec 1985. (In German). NTIS (US Sales Only), 
PC A99/MF AOl. File Number DE86751980. (CONF- 
851078—). 

From 18. annual meeting of the Radiation Protection Asso- 

ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
pe (6 Oct 1985). 

In over 400 samples (food, water, air, stools and urine), the 
concentration of Ra-226, Pb-210 and Po-210 was measured. The 
daily intake for the three nuclides is: Ra-226: 30 mBq; Pb-210: 150 
mBq; Po-210: 150 mBq. The table shows intake of individual food 
and drinking items as well as air. In all but the kidney samples, Pb 
and Po were present in radioactive equilibrium. The contribution of 
each radionuclide to radiation exposure is indicated. (orig./HP). 


41729 (FS—85-37-T, pp 69-75) Radiation exposure from 
— in the skeleton. Benlich, J.; Gloebel, B. (Universitaet 
des Saarlandes, * Germany, F.R. Fachrich- 
ps Ihysik und Ph i Grundlagen der Medizin). 
Dec 1985. (In German). NTIS (US Sales Only), PC A99/ 

MF AO1. File Number DE86751980. (CONF-851078—). 
From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 


for inhalation of radioac- 


le 
ibuted papers are separately indexed in the data 
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In over 1200 human bone samples taken between 1965 and 
1985, the concentration of Ra-226 was measured. Special attention 
was given to age dependency (0-70 y) and the Ra-to-Ca ration. The 
daily intake through air, drinking water and solid food was also de- 
termined and subsequently compared with the concentration in the 
bones. The most significant results are: a) The concentration of Ra- 
226 in bones is higher with juveniles (<20 years) than with adults; 
b) The transfer factor bone/food is about 0.098; c) The activity 
taken in daily is 20 mBq in the FRG; d) The radiation exposure is 
about 0.8 mrad/a for adults and about 2 mrad/a for juveniles at the 
bone surfaces. (orig.). 


41730 Serer a pp 157-180) Radon in residential 
buildings. Wicke, A.; Schmier, H. eitsamt, 
Neuherberg, Germany, F.R. Inst. fuer Strahlenhygiene). 
Dec 1985. (In German). NTIS (US Sales Only), PC A99/ 
MF AO1. File Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
es ay A Oct 1985). 

the investigation, a passive integrating radon dose meter 

auntent tee ona This institute also car- 
ried out the evaluation of all dose meters. The inquiry data were 
collected and statistically evaluated centrally by the Radiation Hy- 
giene Institute of the German Health Authorities. Results obtained 
from almost 6,000 appartments show a distinct regional distribution 
of the measured values closely related to the geological conditions 
of the respected area. Surprisingly, there was little dependency on 
the building materials, with the exception of natural stone houses. 
The analysis showed that the structural characteristics of a building 
likely to influence the penetration of radon from the soil have a 
great effect on the Rn level. Generally, the frequency distribution 
of the measured values follows a logarithmic Gaussian distribution. 
Based on a median of 40 Bg/m‘, the annual effective dose equiva- 
lent is about 1 mSv. (orig./HP). 


41731 (FS—85-37-T, pp 181-189) _ of lung 
cancer risk as a consequence of radon inhalation in dwellings. 
Jacobi, W.; Henrichs, K.; Paretzke, H.G.; Schindel, F. (Ge- 


sellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Muenchen, Neuherberg, Germany, F.R. Inst. fuer Strahlens- 
chutz). Dec 1985. (In German). NTIS (US Sales Only), PC 
A99/MF A0O1. File Number DE86751980. (CONF-851078— 


From 18. annual meeting of the Radiation Protection Asso- 
ciation: radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

Epidemiologic data are given to explain the lung cancer risk 
incurred by the population and the proportional amount of lung 
carcinoma to be attributed to the radion inhalation factor. The epi- 
demiologic data available refer to the following three population 
groups: Miners, A-bomb survivors, and patients that have under- 
gone radiotherapeutical treatments. (orig.). 

41732 eat 201-214) Rn level in the internal 
air of residential rooms in : Influences of geology, 
climate and energy conservation measures. Burkart, W. 
Brunner, H.H.; Buchli, R.; Wernli, C. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen, Switzerland. 
Abt. Biologie und Umwelt). Dec 1985. (In German). NTIS 
(US Sales Only), PC A99/MF AOl. File Number 
DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
a a2 Oct 1985). 

wide parts of the Swiss Alps as compared with the rest of 
bs diame et ntdeedaas tcoens een is Mekaneh oe 
of residential rooms. The marked decline of measured values from 
the cellar to the ground floor and to the upper floors indicate the 
dominance of geological factors, i.e. of the subsoil. Measurements 
carried out in the winter of 82/83 in 32 self-contained houses in the 
South-East Buenden area showed lognormal distributions of the 
values with a geometric average of 766 Bq/m® (20.7 pCi/1) Rn gas 
in the cellar, 255 Bq/m? (6.9 pCi/1) on the ground floor, and 177 
Bq/m® (4.8 pCi/1) on the Ist floor. By applying the UNSCEAR82 
conversion factors to the arithmetical mean of the residential 
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rooms, the resulting annual radiaton exposure is 9 mSr (900 mrem) 
effective dose equivalent. The respective dose rates received by the 
parent cells of the tracheo-bronchial tissue of the lungs are about 


100 mSv/a (10 rem/a) of alpha radiation. Besides the content in s 


radium and porosity of the building subsoil, the content in radon of 
the drinking water must be considered in central Alpes areas.. An 
investigation of drinking water in the Upper Wallis and in the head- 
stream of the river Rhine showed a lognormal distribution of meas- 
ured values with a geometric average of 26.5 kBq/m® (716 pCi/1). 
The 10% fractile was 118 kBq/m* (4.3 nCi/)). (orig./HP). 


41733 (FS—85-37-T, pp 216-229) Experimental investi- 

— < a ee et tations and of — size of Rn 

Renctng seer K.H. Seomtam:O ta 

A. niv., Y, 

torium fuer Biologische und Medizin- 

ioche a . Dec 1985. (in German). NTIS (US Sales 

Only), PC /MF AOl. File Number DE86751980. 
(CONF-851078—). 

aero 18. annual meeting of the Radiation Protection Asso- 

radiation exposure; Luebeck-Travemuende, F.R. 


ciation: population 

Gemany (6 Oct 1989) 

calculation of dose rates for humans by the inhalation of 
Rn fission products if done using close rate calculating models pro- 
viding conversion equations including also the aerosol size of the 
oriented and non-oriented portion of Rn fission products as a vari- 
able value. These value which are required for the evaluation of Rn 
inquiry measurements were determined by measurements in appart- 
ments. The experimental investigations show that in rooms lacking 
additional aerosol sources the non-oriented portion of the potential 
a energy of the Rn fission products is about 0.08 (fluctuation range 
0.05 to 0.15) and that, in the final report of the Rn inquiry measure- 
ments, the suppposed ee 0.02) was too 
small for the dose rate calculation. The measured medians (diame- 
ter) of the size distributions of the radioactive aerosol fluctuate in 
the range of 100 to 200 nm. (orig.). 


Plant pp 230-233) Additional radiation 
exposure of the smoker from Pb-210 and Po-210. Gloebel, B. 
(Universitaet des Saarlandes, Homburg/Saar, Germany, 
F.R. Fachrichtung Bi 7 und Ph he Grundlagen 
der Medizin). Dec 1985. (In German). NTIS (US Sales 
Only), PC '499/MF SAOL File Number DE86751980. 
(CONF-851078—). 

Pees annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1965 

content in Pb-210 and Po-210 was measured in 100 
packs.of cigzrettes. Both nuclides exist in a radioactive equilibrium. 
4 mBq per cigarette were measured on average. With artificially 
smoked cigarettes 50% of the Pb and 85% of Po are detectable in 
the smoke. Smoking, therefore, leads to an increased radiation ex- 
posure, in particular of the lungs. Owing to a metabolic behaviour 
the increased radiation exposure of the lungs is caused by Po. 
Smoking 30 cigarettes a day will lead to an additional load on the 
lungs of about 20 mrad/a. (orig.). 


41735 (FS—85-37-T, pp 278-281) Radiation exposure in 
the use of camping gas lamps. E 
Gesundheitswesen, Bern, i 

chutz). Dec 1985. (In German). NTIS (US Sales Only), PC 
‘weames A01. File Number DE86751980. (CONF-851078— 


From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Crag © oo Se. 
gas lamps used during camping are provided with so- 
called incandescent hood. To increase the luminous power, they in- 
clude an average of 330 mg of thorium oxide (Th-nat), which cor- 
responds to an overall activity of about 36 nCi (1.3 kBq). The as- 
sessment of radiological risks of campers showed that the radiation 
doses from external irradiation or ingestion of the existing activity 
may be neglected. However, special attention must be given to in- 
halation because the incandescent hood embrittles after while and 
in the course of replacement may fall to dust which might be 
breathed in. A person who replaces the hood carelessly twice can 
reach the maximum permissible annual inhalation rate (=1 nCi Th- 
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nat) this way. This also applies to the maximum permissible surface 
contamination. In Switzerland, thorium incandescent hood may 
only be sold for general use on the condition that the purchaser is 
instructed by a notice how to replacement is to be made to avoid 
dust. (orig./HP). 


41736 (FS—85-37-T, pp cg Professional exposure 

of nuclear power plant rg, P; Muar, 
W. ee Stade CabH. KKS, 

Gesellschaft fuer Reaktorsicherheit m.b. H., GRS, om 
Germany, F.R.). Dec 1985. (In German). NTIS (US Sales 
Only), Fo A99/MF AOl1. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Comer (6 Oct 1985). 

In German nuclear power plants, additionally to the regular 
personnel over 1,000 persons from external companies are hired for 
fuel element replacement and revision. They perform extensive 
work under the control of radiation protection. Considerable orga- 
nizational and personnel input is required to carry out all work, 
controlled by job order under observance of special radiation pro- 
tection measures and to record the exact radiation doses even for 
parts of the job. Experience gained from the operation of the 
German nuclear power plants with respect to radiation exposure 
are presented and documented. It is shown which jobs proportion- 
ally cause the overall radiation exposure most of which is due to 
external irradiation. The portion of the incorporation dose is neg- 
lectable in comparison with the error range for the whole body 
dose determination. Examples are illustrated for the efforts made to 
reduce the risk of contamination in jobs where unsealed radioactive 
substances are handled. (orig./HP). 


41737 (FS—85-37-T, pp 470-483) Radiation exposure of 
the population in the vicinity of low-energy accelerator plants. 
Weise, H.P. (Bundesanstalt fuer Materialpruefung, Berlin, 


Germany, F.R.). Dec 1985. (In German). NTIS tus Sales 
Only), PC A99/MF AOl. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

For a typical medical electron accelerator, for a compact cy- 
clotron for the generation of radionuclides and for neutron produc- 
tion as well as for a heavy ion accelerator plant, estimates are given 
for the generation and release of radioactive substances and the re- 
sulting radiation exposure for the population. The influence of sky- 
shine with ion accelerators is discussed. (orig./HP). 


41738 (FS—85-37-T, pp 498-511) Radiation exposure 
from VDU’'s. Lauterbach, U.; Pessara, W. (Physikalisch- 
Technische Bundesanstalt, Braunschweig, Germany, F.R..). 
Dec 1985. (In German). NTIS (US Sales Only), PC A99/ 
MF A01. File Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

Due to the increased use of VDU’s equipped with C-R tubes 
the question of radiation exposure at VDU workplaces has often 
been raised. At the PTB, the dose rates of X-radiation from VDU's 
with C-R tubes having acceleration voltages of over 20 KV have 
been measured since 1973 under the model testing programme in 
accordance with the X-ray ordinance. Possible radiation exposure 
of persons working at VDU's was determined taking into account 
the dependence of the local dose rate on the distance from the 
screen and on the angle of emersion from the extensive data materi- 
al compiled. The values obtained are well with the range of natural 
radiation exposure. (orig./HP). 


41739 (FS—85-37-T, pp 512-523) Radiation exposure at 
VDU's - investigation of operational X-radiation from VDU 
terminals and TV receivers. Doerfel, H.; Graffunder, H.W. 
(Kernforschungszentrum Karlsruhe G.m .b.H., Germany, 
F.R. Poa eat the Sicherheit). Dec 1985. (In German). 
NTIS (US Sales Only), PC A99/MF AO1. File Number 
DE86751980. (CONF-851078—). 
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From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
mn (6 Oct 1985). 

t the KfK, extensive measurements of the operational X- 
ray oiiaaaes of monochrome and colour VDU's and of colour 
TV's were performed. A large area Phoswich detector placed at a 
distance of 5 cm from the screens was used. The lower traceability 
limit of this measuring arrangement was about 50 pGy/h for a 
measuring period of 20 minutes. With the monochrome VDU’s, the 
operational local dose rate was below traceability level for all units 
tested. With 2 out of 5 colour VDU’s tested, the operational local 
dose rate measured was about 200 pGy/h. The local dose rate for 
colour TV's with large diameters were determined to be about 10 
nGy/h, whereas colour TV's with small diameters showed no 
traceable X-ray emissions. An estimate of the effective dose equiva- 
lent for VDU workers shows values of up to 6 pSv/h and for TV 
screen workers values of up to 40 pSv/h. (orig./HP). 


41740 (FS—85-37-T, pp 524-532) Some radiation meas- 
Oe 6 es ce oe 
J.W.N.; Roger, P. ee Oe ganization for Nuclear Re- 
search, on Switzerland). Dec 19 1985. NTIS (US Sales 
Only), PC A99/MF AOl. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

ie dose rate due to X-rays in the vicinity of TV and VDU 
screens was determined using a xenon-filled proportional counter. 
The results confirm that the X-ray dose rate around such devices is 
extremely low. Of greater impact for the exposure of the popula- 
tion was found to be the influence of the electrostatic field in the 
vicinity of a TV or VDU screen on the local concentration of 
radon daughters. Such measurements were performed using air 
sampling at various distances from the screens on a filter-surface 
barrier detector unit to identify the radon daughters. The radon 
concentration in the room was simultaneously measured using TLD 
in a device based on electrostatic precipitation. It is shown that the 
presence of an electrostatic field during operation of a TV or VDU 
screen reduces the radon daughter concentration in its vicinity. 
(orig./HP). 


41741 (FS—85-37-T, pp 644-656) Cs-137 in milk and in 
humans. Baumgartner, D.; Fischer, H.; Herzer, W. (Bremen 
Univ., Germany, F.R. Fachbereich 1 - S g Physik). 
Dec 1985. (in Sine NTIS (US Sales ly), PC A99/ 
MF AOl1. File Number DE86751980. (CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
— 6 Oct 1985). 

984, whole body counters were used on 12 people to 
detent: eamodaah Gua The measured concentrations were 
1540 mBq/kg on average and reached a maximum of 5440 mBq/kg. 
These values from Bremen are surprisingly high in comparison 
with the average values stated by the Federal Board of Health in 
1979 and by the KfK in 1981. The author believes this is due to the 
fact that some of the people examined drink a lot of milk. This 
opinion - or at least this tendency - was confirmed by using a reten- 
tion function. The Cs-137 concentrations in milk samples taken pur- 
posefully were up to 1320 mBgq/1. The results allow the conclusion 
that person drinking 1 to 1.5 1 milk a day take in up to 5 times the 
quantity ert Gotdt ot tn ete one. With the people examined 
in Bremen this lead to a maximum whole body dose of about 10 
pSv/a from Cs-137. (orig./HP). 


(FS—85-37-T, pp a Radiation exposure of 

from minor contamination of the environment and 

consequences for a limit value concept. Hille, R.; Beyer, D. 

(Kernforschungsanlage Juelich G.m.b.H., Germany, F.R. 
Abt. Sicherheit und Strahlenschutz). Dec 1985. 

German). NTIS (US Sales Only), PC A99/MF AOl1. File 

Number DE86751980. (CONF-851078—). 
From 18. annual meeting of the Radiation Protection Asso- 
- ion radiation exposure; Luebeck-Travemuende, F.R. 
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the external and internal radiation exposure are calculated for a 
number of represented nuclides and for each medium by dose-con- 
centration relationships. The calculations are carried out for exter- 
nal radiation exposure applying computer codes according to the 
‘point-kernel’ method and for internal radiation exposure on the 
basis of the ICRP multicompartment models for respiratory tract, 
digestive tract and metabolic behaviour of each nuclide. In part 
two, the same calculations are performed under equal starting con- 
ditions for a number of radionuclides to be found in nuclear engi- 
neering and nuclear medicine. In a final reflection, a limit value 
concept is discussed by means of the so calculated dose-concentra- 
tion relationship. This concept is based on the comparison of dose 
loads for each environmental medium caused by natural and artifi- 
cial nuclides. A further step is to investigate under what precondi- 
tions a concept on the basis of the determination of specific total 
activities is possible. (orig./HP). 


41743 (AEA-RL—129(Monaco/27)) Report on intercom- 
parison IAEA/AG-B-1 of radionuclide measurements in 
marine algae sample. (International Atomic Energy Agency, 
Monaco-Ville (Monaco). Lab. of Marine Radioactivity). Sep 
1985. 14p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702273. 

This report includes results of the intercomparison exercise 
organized to enable analysts involved in measurements to check the 
analytical performance of their measuring methods on homogene- 
ous seaweed material and also to establish reference values for ra- 
dionuclides “K, **Mn, **Co, Co, ©Zn, '**Cs, 487Cs, Sr, ®Tc, 
238Py, 2392M0Py %41Am, %8[J, 2TH 2%8Rq App, 20po 2327p 
228Ra and **Th for the advantage of all those who need well-char- 
acterized standard material for calibration purposes. The sample of 
the brown alga Fucus vesiculosus from the coastal area of the 
Southwest Baltic near the Swedish nuclear plant at Barseback was 
made available for intercalibration in 47 laboratories in 26 countries. 
The results were obtained by gamma spectrometry, alpha spectrom- 
etry and beta counting. 


41744 (KAERI/RR—450/84, pp 71-73, 175-189, 198- 
199) Studies on the genetic effects of radiation. Cheong, Kyu 
Hoi; Cheong, Hae Won; Cheon, Kwi Cheong; Kim, Chae 
Sung. (Korea Advanced “ae Research Inst., Daeduk, 
eae of Korea). Apr 1985. (In Korean). NTIS (Us 

les Only), PC A21/MF AOl1. File Number DE86780463. 

In Studies on the safety assessment for environmental radi- 
ation and radioactivity (I). 

To investigate genetic damage of radiation in mammalian 
male germ cell, sperm head counts, frequency of sperm with abnor- 
mal head shape, fertility, activity of LDH-X, and the induction of 
unscheduled DNA synthesis in testis were measured periodically 
after irradiation. Sperm head counts and activities of LDH-X in 
testes were gradually reduced by increased radiation dose and with 
the passing of the time after irradiation. Frequency occurrence of 
sperm of abnormal head shape, sterile period, and the induction of 
unscheduled DNA synthesis were increased. 


41745 ee aa (Netcast patient = in 
diagnostic radiology. Po Radiation 
Christchurch (New Zealand)). 1985. . NTIS (US Sales 
Only), PC A04/MF A01. File Number 86702298. 

There are two stages in the X-ray image forming process; 
first the irradiation of the patient to produce the X-ray pattern in 
space, known as the primary radiological image, and second, the 
conversion of this pattern into a visible form. This report discusses 
the first stage and its interrelation with image quality and patient 
dose. 


41746 (PNL—5744) Occupational dose estimates for a 
monitored 


retrievable storage facility. Harty, R.; Stoetzel, 

G.A. (Pacific Northwest Labs., Richland, WA (USA)). Jun 

1986. aan AC06-76RL01830. 72p. Lo PC A04/MF 
AO}; 1 ; GPO Dep. File Number DE860131 

To Speman ne 

the monitored retrievable storage (MRS) facility. This study pro- 

das Ec enor Uae epne dees bared on Gn cement 

MRS facility design, examines the extent that various design param- 
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eters and assumptions affect the dose estimates, and identifies the 
areas and activities where exposures can be reduced most effective- 
ly. Occupational doses were estimated for both the primary storage 
concept and the alternate storage concept. The dose estimates indi- 
cate the annual dose to all radiation workers will be below the 5 
rem/yr federal dose equivalent limit. However, the estimated dose 
to most of the receiving and storage crew (the workers responsible 
for the receipt, storage, and surveillance of the spent fuel and its 
subsequent retrieval), to the crane maintenance technicians, and to 
the cold and remote maintenance technicians is above the design 
objective of 1 rem/yr. The highest annual dose is received by the 
riggers (4.7 rem) in the receiving and storage crew. An indication 
of the extent to which various design parameters and assumptions 
affect the dose estimates was obtained by changing various design- 
based assumptions such as work procedures, background dose rates 
in radiation zones, and the amount of fuel received and stored an- 
nually. The study indicated that a combination of remote oper- 
ations, increased shielding, and additional personnel (for specific 
jobs) or changes in operating procedures will be necessary to 
reduce worker doses below 1.0 rem/yr. Operations that could be 
made at least partially remote include the removal and replacement 
of the tiedowns, impact limiters, and personnel barriers from the 
shipping casks and the removal or installation of the inner closure 
bolts. Reductions of the background dose rates in the receiving/ 
shipping and the transfer/discharge areas may be accomplished 
with additional shielding. 


41747 (PNL-SA—13755) Canine hematopoietic tumors: 
treatment and complications. Weller, R.E. (Pacific 
Northwest Labs., Richland, WA (USA)). Feb 1986. Con- 
tract AC06-76RL01830. 22p. (CONF-8603125—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86011111. 

From Veterinary spring symposium; Tuskegee, AL, USA 
(23 Mar 1986). 

Canine hematopoietic tumors constitute a group of neo- 
plasms that are frequently encountered in veterinary practice. Al- 
though common, they are also a diagnostically dition group of 
tumors due to continued revision of their definition and classifica- 
tion. The confusion that arises from these changes presents the cli- 
nician with a perpetual challenge of diagnosis and therapy. Therapy 
of canine hematopoietic tumors has traditionally evolved from 
treatment of human patients with similar diseases, and in turn, these 
neoplasms have served as models for evaluating newer therapies for 
possible application in human patients. Methods of treatment have 
included chemotherapy, immunotherapy, radiation therapy, sur- 
gery, and hyperthermia. 9 tabs. 


41748 (PNL-SA—14000-1) Mortality studies of Hanford 
workers. Gilbert, E.S. (Pacific Northwest Labs., Richland, 
WA (USA)). Apr 1986. Contract AC06-76RL01830. 8p. 
(CONF-8605144—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86011123. 

From Symposium on Hanford: the public health and the 
law; S ie, WA, USA (3 Ma aon 

exposures at ‘ord have been deliberately limit- 

ed as a protection to the worker. This means that if current esti- 
mates of radiation risks, which have been determined by national 
and international groups, are correct, it’s highly unlikely that no- 
ticeable radiation-induced health effects will be identified among 
Hanford workers. 1 fig., 4 tabs. 


41749 (SAAS—331) External occupational exposure in 
the GDR in 1984. Rothe, W. (Staatliches Amt fuer Atomsi- 
cherheit und Strahlenschutz, Berlin (German Democratic 
aan 1985. 16p. (In German). NTIS (US Sales Only), 

A02/MF AO1. File Number DE86702299. 

In 1984, a total of 36801 occupationally exposed persons 
were routinely monitored by the film badge service of the National 
Board of Atomic Safety and Radiation Protection. None of the 
gamma or X-ray doses to the whole body was found to exceed the 
quarterly or annual limits. In 215 cases beta exposures were detect- 
ed, all of them below the statutory limits as well. Additional data 
obtained by monitoring 1637 workers with finger-ring and wrist do- 
semeters demonstrate that in almost all cases (99.3%) the exposure 
of hands did not exceed 1/10 of the annual limit. The annual dose 
data have been presented in tabular form by dose range and type of 
establishment. Also given were annual collective doses, annual av- 
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erage doses and special collective dose quotients for workers in im- 
portant fields of application of ionizing radiation. 


—_ Radiation dose to small mammals inhabiting a 

solid radioactive waste disposal area. Arthur, W.J.; Mark- 
ham, O.D.; Groves, C.R.; Keller, B.L.; Halford, D.K. 
(Dept. of Ener , Idaho Falls, ID). Journal of Applied Ecol- 
ogy; 23: No. 1, 3-26(Apr 1986). 

Radiation dose rates received by deer mice (Peromyscus 
maniculatus (Wagner)) and Ord’s kangaroo rats (Dipodomys ordii 
(Woodhouse) inhabiting a solid radioactive waste disposal area and 
a control area in south-eastern Idaho were determined by surgically 
implanting lithium-fluoride thermoluminescent dosimeter (TLD) 
packets. Fifty-three percent of the 542 and 135 TLD packets im- 
planted in deer mice and kangaroo rats, respectively, were recov- 
ered. Doses resulted primary from radiation from buried activation 
and fission products and not from radionuclides in/on tissues. 
Ninety-six percent of the waste disposal area deer mice in the 
autumn-winter had radiation dose rates higher than the rates of the 
control animals, whereas in the spring-summer 73% of the deer 
mice received dose rates greater than the rates of control animals. 
Differences in seasonal data were probably related to increased sub- 
surface time in autumn-winter. Autumn-winter dose rates received 
by kangaroo rats were significantly (p < 0.05) higher than spring- 
summer rates and were attributed to the species entering torpor be- 
neath the soil surface during winter. Conservative comparisons be- 
tween the radiation dose rates received by implanted TLD packets 
in individual small mammals and the potential dose rates received 
by individual animals on the surface of the area indicated a mini- 
mum of 49 and 20% of the deer mice and kangaroo rat populations, 
respectively, encountered areas of buried activation and fission 
waste and/or contaminated soil. Data obtained provided an indirect 
method of measuring biological intrusion into soil covers over solid 
low-level radioactive waste disposal areas. 


41751 Calculations of physical and chemical reactions 
produced in irradiated water containing DNA. Wright, H.A.; 
Hamm, R.N.; Turner, J.E.; Klots, C.E.; Magee, J.L.; Chat- 
terjee, A. (Oak Ridge National Lab., TN, USA; Lawrence 
Berkeley Lab., CA, USA). Radiation Protection Dosimetry; 
13: No. 1-4, 133-136(1985). (CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

Initial results obtained with a Monte Carlo computer pro- 
gram designed to link initial physical events in irradiated liquid 
water with subsequent chemical and biological events are present- 
ed. 


41752 Darel ene SS een. 
strand breaks in DNA by water radicals. Cha 


tterjee, A 
Magee, J.L. (Lawrence Berkeley Lab., CA, USA). Radi. 
ation Protection Dosimetry; 13: No. 1-4, 137-140(1985). 
(CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

A calculation has been made of the indirect action of radi- 
ation on SV40 DNA in dilute aqueous solution, including the extent 
of OH reaction with both the sugar moiety and the bases. A realis- 
tic DNA model is used along with a track model that gives the 
correct decay rates of hydrated electrons and OH radicals in pure 
water with the same calculational techniques. It was found, in 
agreement with experiment, that 80% of the OH attack on DNA is 
on the bases and 20% is on the sugar. It is estimated that the proba- 
bility is almost non-existent (<10~*) for two OH radicals from the 
same track or from two tracks to reach sugars on opposite strands 
within 12 base pairs from each other. Thus double strand breaks 
that depend linearly on the dose (as we find in a companion experi- 
mental programme) must arise from some other mechanism. The 
calculated single strand break probabilities are in good agreement 
with experiment. 
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program for storage of historical and 

routine safety data ee to radiologically controlled facili- 

A; . (Rockwell Hanford Operations, 

pp of Computer applications in 

thren, R.L.; Higby, D.P.; McKinney, 

A. ioalnad, WA; Health Physics Society (1984). 

(CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; a WA, =~ (5 Feb 1984). 

A method for tracking and quick retrieval of radiological 
status of radiation and industrial safety systems in an active or inac- 
tive facility has been developed. The system uses a mini computer, 
a graphics plotter, and mass storage devices. Software has been de- 
veloped which allows input and storage of architectural details, ra- 
diological conditions such as exposure rates, current location of 
safety systems, and routine and historical information on exposure 


and contamination levels. A blue print size digitizer is used for 


input. The computer program retains facility floor plans in three di- 
mensional arrays. The software accesses an eight pen color plotter 
for output. The plotter generates color plots of the floor plans and 
safety systems on 8 1/2 x 11 or 20 x 30 paper or on overhead trans- 
parencies for reports and presentations. 


41754 A computer system for occupational radiation ex- 
posure information. Hunt, H.W. (Pacific Northwest Lab., 
Richland, WA 99352). 2). PP 3079-3085 of Computer applica- 
tions in health physi thren, R.L.; Higby, D.P.; McKin- 
ney, M.A. Ric’ — WA; Health Physics Society (1984). 
(CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

A computerized occu radiation exposure information 
system has been developed to maintain records for contractors at 
the U.S. Department of Energy's (DOE) Hanford Site. The system 
also allows indexing and retrieval of three million documents from 
microfilm, thus significantly reducing storage needs and costs. The 
users are linked by display terminals to the data base permitting 
them instant access to dosemetry and other radiation exposure in- 
formation. Personnel dosemeter and bioassay results, radiation train- 
ing, respirator fittings, skin contaminations and other radiation oc- 
currence records are included in the data base. The system yields 
immediate analysis of radiological exposures for operating manage- 
ment and health physics personnel, thereby releasing 
use their time more effectively. 


41755 BASIC alternative software package for internal 
ee eee Stabin, M. (Oak 
78 Associated Universities, Oak gt TN). 7079- 
of Computer — in health Fg thren, 
y, D.P.; McKinney, M.A. Richland, WA; Health 

Plytics iety (1984). (CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, he USA (5 Feb — 

A BASIC program has been agp eipe ag gee 
PU. widen for calculating the radiation dose to 
organs of the body from internally radionuclides. The 
software is written in the Tektronix Graphic System BASIC lan- 
guage. The user may thus take advantage of the graphics capabili- 
ties of Tektronix systems if available, or easily adapt the program 
to any BASIC compatible system. The program provides the fol- 
lowing features: 59 different radionuclides; specific absorbed frac- 
tions for newborns, 1, 5, 10, and 15-year olds, as well as adults, in- 
cluding values for the heart wall, heart chambers, and brain; op- 
tional use of the dynamic bladder kinetic model of Cloutier et al., 
and of the gastrointestinal kinetic model in ICRP 30; and collective 
listing of doses to all target organs. The dosemetric techniques of 
the MIRD pamphlets are followed, including the beta dosemetry 
for bone and marrow. In addition, the curve-fitting subroutine ac- 
commodates up to three compartments, and displays a graph of the 
results on semilog axes, showing each compartment’s contribution. 


41756 

Coleman, ’ 

NM 87545). pp = — Computer applications in health 

—. Kathren, R.L.; Higby, D.P.; McKinney, M.A. 
me}. WA; Health” Physics Society (1984). (CONF- 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


From 17. midyear meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

This model was designed to estimate possible exposures from 
atmospheric testing. The FORTRAN 77 code follows an 
individual's living pattern as he or she moves about in a radiation 
field. The primary input is the time sequence of location changes 
relative to the individual's exposure. The changes from one shield- 
ing situation to another are stored and appropriate exposure modi- 
fiers assigned. These input data may be supplied directly, or as- 
signed as generic information. Provision is made for following the 
individual through a series of changes representative of weekdays, 
Saturdays and Sundays. These data are also seasonally specific (one 
set each for spring, summer, fall and winter). The use of free for- 
matting and item counting allows entry of the data on a day-by-day 
basis of any number of changes up to a given maximum. ; 
modifiers are currently input for five separate locations (bedroom, 
living room, public building, outdoors and a closed car). The model 
enters the tabulated data at any given time, selects the exposure 
modifier, the next change and calculates the free-in-air gamma ex- 
posure during the period from an exposure rate versus time func- 
tion. The code then calculates the expected exposure using the ex- 
posure modifier. Accumulated exposures are converted to organ 
doses. The model estimates skin doses from beta particles as well as 
gamma radiation by accounting for periods of time out-of-doors 
and direct skin contamination. This entire program may be run de- 
terministically (all input parameters constant) or stochastically with 
the various parameters selected from appropriate distributions, or as 
a combination of the two. Statistical information is derived from 
multiple executions of the stochastic version of the code. Results of 
representative executions are presented. 


41757 Computer and computer graphics support for the 
ALARA program. Paine, D.; Hall, C.J. (Rockwell Hanford 
Operations, Richland, WA 99352). pp 7-190 of br, 
applications in health ate ysics. Kathren, R.L.; Higby, D.P.; 

McKinney, M.A. Richland, WA; Health Physics Society 
(1984). (CONF-840202—). 

From 17. midyear topical meeting of the Health Physics So- 
ciety; Pasco, WA, USA (5 Feb 1984). 

Computer programs have been developed which support 
three aspects of the ALARA program at Rockwell Hanford Oper- 
ations (RHO): 1) Setting annual dose and skin contamination goals, 
2) Analyzing trends in operational organizations’ dose, numbers of 
skin contaminations, or radiation occurrences, and 3) Presenting 
graphic displays to enhance worker safety awareness. Programs 
have been written which search dosemetry files and produce histo- 
grams of annual occupational exposure and skin contamination his- 
tories utilizing the DISSPLA software or a desk top color graphics 
terminal. These programs and associated graphics are used to as- 
semble dose and skin contamination information in a summary 
format so that ALARA teams can assess the past year’s perform- 
ance and establish reduction goals for the coming year. In addition, 
the graphics provide a management tool for recognizing desirable 
or undesirable trends in an organization’s occupational dose or 
number of skin contaminations. Desk top graphics capabilities have 
been used to display safety-related data to enhance management 
review and worker awareness of radiological and industrial safety 
conditions in the work area. The following graphs are prepared on 
a monthly basis: 1) Numbers of skin contaminations company wide 
and for specific operating organizations within the company, 2) 
Numbers of radiation occurrences, 3) Dose histories for specific 
operational organizations, 4) Numbers of OSHA recordable inci- 
dents, 5) OSHA recordable incident rates and severity levels and 6) 
Lost workday cases. 


41758 Lethal effects of gamma 
microbial 


radiation upon segments 
of a natural population. Davis, R.J.; Sheldon V_L.: 
Auerbach, S.I. (Oak Ridge National Lab., TN). Journal of 
Bacteriology; 72: No. 4, 505-509(1956). 

One aspect of radiation biology which has received scant at- 
tention is the effect of radiations upon natural populations. There is 
a possibility that such populations may be exposed to such influ- 
ences in the future; namely, from the release of radioactive wastes 
in a large scale nuclear power program. Therefore, it seemed desir- 
able to start accumulating basic data on the effects of known dos- 
ages of radiation upon natural populations in their native substrate. 
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This paper deals with the lethal effects of gamma radiation upon 
segments of a natural microbial population, an experiment which is 
part of an overall ecological study on an entire natural population. 
18 references, 1 figure, 3 tables. 


5602 Thermal Effects 


41759 (UNI-SA—171) Laboratory simulation of fish pas- 
sage through a heated water discharge. Neitzel, D.A.; Poston, 
TM M.; Page, T.L.; Abernethy, C.S. (Pacific Northwest 
Labs., Richland, WA (USA). Feb 1986. Contract AC06- 
76RL01830. 25p. (PNL-SA—12618; CONF-8604216—1). 
NTIS, PC A /MF A0l; 1; GPO Dep. File Number 
DE86012363. 

From 9. aquatic toxicology and environmental fate symposi- 

hia, PA, USA (14 Apr 1986). 
Pithe’ Pacihie Northwest Laboratory conducted laboratory 
Pe of fish passage through a heated water discharge to 
assess the potential for direct and indirect mortalities to Columbia 
River fish. Simulation was conducted with chinook salmon (Oncor- 
hynchus tshawytscha), coho salmon (O. kisutch), steelhead (Salmo 
gairdneri), and northern squawfish (Ptychocheilus oregonensis). 
Simulations were conducted in aquaria plumbed to receive and dis- 
charge heated water which simulated the thermal conditions a fish 
would encounter swimming downstream through the plume. The 
rate of exchange for the water and the initial ture were 
varied to simulate conditions through different portions of the 
plume and for different river flows. Fish that survived passage 
through the plume were subjected to predators or to an infectious 
disease organism to test for the possibility of indirect mortality 
from thermal stress. Fish were able to survive passage through a 
plume where the initial increase in water temperature was 16°C 
above ambient. The maximum ambient water temperature tested 
was 18.3°C, which is the maximum temperature expected near the 
discharge. The fish that survived the thermal stress were not sus- 

ceptible to increased predation or disease. 
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REFER ALSO TO CITATION(S) 39520, _— 39564, 39565, 39566, 39567, 
39567, 39568, 39691, 41521, 41548, 41605, 4163 


41760 (AD-A—166841/7/XAB) Subchronic 


systems ‘echnical report. 
Crouse, C.L.; Affleck, GE; Cone E.G,; Seeend, 


RL. (Chemical Research and Development Center, Aber- 
deen Proving Ground, MD (USA)). Mar 1986. 131p. NTIS, 
PC A07/MF AO1. 

Mice and rats were exposed by the airborne route to average 
total hydrocarbon concentrations of 2340 + or - 450 mg/cu m of 
M60A1 tank-generated DF2 smoke/exhaust or 6.0 + or - mg/cu m 
of DF2 exhaust only. The exposures were performed under static 
airflow conditions and consisted of 15- or 60-min daily exposures 
lasting for up to 13 weeks. Toxicological, physiological, hematolo- 
gical, blood chemical, behavioral, reproductive, mutagenic, terato- 
genic, and pathological effects were evaluated. Two consistent sig- 
nificant toxicological effects were found as a result of the exposures 
to either type of emission. The toxic sign hypoactivity was ob- 
served in both species after daily 60-min exposures to the DF2 
smoke/exhaust mixture. The other effects were fetal toxicity and 
possible fetal abnormalities in some rat pups deliverd from pregnant 
dams that had been exposed (60-min daily) to the DF2 smoke and/ 
or exhaust emissions during the 6th to 15th day of gestation. On the 
basis of these and previous findings, it is recommended that person- 
nel wear protective masks while stationed in the midst of DF2 
smoke and/or exhaust emissions generated by the M60A1 tank Ve- 
hicle Engine Smoke System at the concentrations used in these 
studies. 


41761 (BNL—38006) X-ray fluu.sscence with synchro- 
tron —_— Jones, og a B.M.; Hanson, eg 
aS GUSA)) har ose 


)). 
CONF 860825 26). NTIS, PC A02/MF AO}; 1; GPO 
DoF ile Number DE86010543. 
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From Annual joint meeting of the Electron Microscopy of 
America and the Microbeam Analysis Society; Albuquerque, NM, 
USA (10 Aug 1986). 

X-ray fluorescence (XRF) has long been used to make meas- 
urements of trace element concentrations in biological materials 
with very high sensitivity. It has not been previously possible to 
work with micrometer spatial resolutions because of the relatively 
low brightness of x-ray tubes. This situation is much improved by 
using synchrotron storage ring x-ray sources since the brightness of 
the synchrotron source is many orders of magnitude higher than is 
obtained with the most intense tube sources. These intense sources 
open the possibility of using the XRF technique for measurements 
with resolutions of approximately cellular dimensions. A descrip- 
tion of a current research project at Brookhaven which uses syn- 
chrotron radiation induced x-ray emission (SRIXE) is presented to 
illustrate a specific application of the method in biology. 1 ref., 4 
figs. 


(BNL—38070) Interlaboratory collaborative study 
on sister chromatid ex induction in vivo. Tice, R.R. 
(Brookhaven National Lab., Upton, NY (USA)). 1985. Con- 
tract AC02-76CHO00016. 59p. F(CONF-8503244 1). NTIS, 
PC A04/MF AO0O1; 1; GPO Dep. File Number DE86011204. 
From Evaluation of short-term tests for carcinogens meet- 

ing; of D’ Adge, France (13 Mar 1985). 

Nine laboratories participated in a comparative analysis of 
the ability of BP/PYR and 2AAF/4AAF to induce sister chroma- 
tid exchanges (SCEs) in vivo, using mice, rats and Chinese ham- 
sters. Bone marrow, intestinal epithelium and peripheral blood lym- 
phocytes were used as target tissues, following either gavage or in- 
traperitoneal (ip) administration of the test chemical. Based on a 
statistical analysis of the SCE data by ANOVA and using an a of 
0.05, BP induced a highly significant increase in SCEs in every 
tissue sampled in each species and among all strains of mice by 
both routes. Treatment with PYR induced a marginally positive 
SCE response in 5 of 15 experiments (considering male and female 
responses separately). By both routes, treatment with 2AAF in- 
duced a highly significant increase in SCE frequency in bone 
marrow cells of all mouse strains, in bone marrow and intestinal 
epithelial cells of Chinese hamsters. Treatment with 4AAF indiced 
a marginally positive SCE response in 6 of 15 experiments (consid- 
ering male and female responses separately). The 2 carcinogens, BP 
and 2AAF, were clearly active regardless of species, strain, sex, 
tissue and route of administration and more potent than either of 
the two purportedly non-carcinogenic structural analogues, PYR 
and 4AAF, respectively. 40 refs., 10 figs., 19 tabs. 


41763 (CONF-860729—1) pe ee aon eomyreapinn 


modeling of inhalation exposure of tetrachloroethylene in 

and humans. Hetrick, D.M.; Ward, R.C.; Travis, C.C. (Oak 
wien Lab., TN (USA). 1986. Contract ACO0S5- 

840OR21400. Sp. NTIS, PC A02. File Number DE86008239. 

From Summer computer simulation conference; Reno, NV, 
USA (28 Jul 1986). 

A physiologically-based pharmacokinetic model which in- 
corporates biophysical parameters such as breathing and blood flow 
rates, blood and tissue volumes, and chemical partition coefficients 
is described. The model is used to predict chemical transport and 
metabolism in rats and humans for tetrachloroethylene, a chemical 
used extensively as a dry cleaning solvent. The concept of using 
body weight scaling of the physiological parameters is used to ex- 
trapolate results for exhaled air from rats to humans. Model results 
for inhalation of tetrachloroethylene are compared to empirical 
data for both species. 12 refs., 3 figs., 4 tabs. 


41764 (CONF-8606147—1) Drought 
affected by 


spruce seedlings 
R.J.; Taylor, G.E. Jr.; McLa 
(Oak Ridge National Lab., ; 
AC05-840R21400. 8p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number D 6012231. 

From 9. North American forest biology workshop; Stillwa- 
ter, OK, USA (15 Jun 1986). 

Red spruce seedlings that had been exposed to a combination 
of simulated rain of pH 4.1 and mist of pH 3.6 were more severely 
affected by a drought regime than were seedlings treated with rain 
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and mist of pH 5.1. The increased drought susceptibility, which 
was manifested in lower xylem water potentials and a greater re- 
duction in photosynthesis, was not a result of altered physiological 
resistance, but was an indirect effect of a stimulation of needle 
growth by nitrogen fertilization, which increased plant water use 
and the severity of the drought. 


41765 (DOE/ER/60020—13) Qualitative and quantita- 
tive status of the field grown potato crop stressed by acidified 
rain. Final progress report. Pell, E.J. (Pennsylvania State 
Univ., University Park (USA). Center for Air Environment 
Studies). Jun 1986. Contract AC02-81ER60020. 52p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86012802. 

In 1983 and 1984 experiments were conducted to determine 
the impact of simulated acidic rain on Solanum tuberosum L. cv. 
Norchip plants grown under standard field practices. Plots, 2.1 m? 
in area, received 0.5 cm of simulated rain three times per week at 
pH 2.8, 3.8, 4.6 or 5.6, throughout the growing season. Two 9 x 
26m greenhouses mounted on rails covered the plots when simulat- 
ed rain was being delivered and during ambient rain events. At the 
end of the growing season, tubers were harvested and it was deter- 
mined that simulated acid rain did not affect weight, number, total 
solid, total glycoalkaloid or sugar content of potato tubers. In a 
second series of experiments the ability of simulated acidic rain to 
induce ethylene emission was investigated for foliage of Solanum 
tuberosum L. cv. ‘Norland’, Raphanus sativus cv. ‘Cherry Belle’, 
and Glycine max cv. ‘Amsoy’. Greenhouse grown plants were 
treated with simulated acidic rain solutions of pH 2.8, 3.8, 4.6 or 5.6 
for 1-hr/day for a single day or 1-hr/day for three consecutive 
days. No species exhibited increased ethylene production in re- 
sponse to 1-hr rain treatments. After multiple rain treatments, plants 
treated with pH 2.8 rain generally exhibited increased ethylene pro- 
duction. However, no direct between ethylene produc- 
tion and treatment acidity was observed. 41 refs., 1 figs., 13 tabs. 


. (Kansas 
tion Lab.). 1986. 
» PC A05/MF AO1; 


Univ., Manhattan (USA). By 
Contract FG02-84ER60253. 89p. NTI 
GPO Dep. File Number DE8601 1856. 
An experiment was conducted to study the performance of 
wheat (Triticum aestivum L.) at four CO: levels and two soil mois- 
ture regimes. The experiment was set up in underground rhizotron 
boxes (311,000 cm% 180 cm deep) to observe periodic root and 
shoot growth of wheat in chambers enriched with CO2. This report 
deals with the preliminary findings of the effects of CO2 on wheat 
growth, which includes both roots and shoots, and water use effi- 
ciency. This report also includes different physiological parameters. 


ee te eee. 
cone. London, J.E. (Los Alamos National Lab., NM 
(USA)). May 1986. Contract W-7405-ENG-36. 5p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86011732. 
Fluorosilicone was nonirritating in rabbit eye application 
studies. Primary skin irritation studies in the rabbit showed the ma- 
terial to be a mild irritant. The materials did not induce sensitiza- 
tion in the guinea pig assay. 2 refs., 1 tab. 


41768 sng gir me Source characterization and person- 

al exposure to methylene chloride from consumer products. 

J.R.; Hodgson, A.T. (Lawrence Lab., CA 

SA)). Mar 1986. Contract AC03-76SF00098. 75p. 

CONF-860606—11). NTIS, PC A04/MF AOl; 1; GPO 

. File Number DE86013007. 

maine 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

A recently completed bioassay, which found methylene 

chloride (CHCl) to be an animal carcinogen, has increased the 


personal 
terized in a room-size (20 m*) environmental chamber for repre- 
sentative applications of several paint removers and aerosol finishes 
as examples of the two major types of consumer products contain- 
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ing CHeCl. Exposure models based upon the concentration models 
were also developed and then evaluated by comparing theoretical 
and measured exposures for the experiments. The exposure models 
appeared to have sufficient accuracy and precision for use in assess- 
ment of consumer health risk from the use of consumer products 


41769 (PB—86-184454/XAB) Rapid aquatic toxicity 
assay using of 
urchin, Arbacia 


posure 
Protection Agency, Narragansett, RI (USA). Environmental 
ae Lab). 1985. 15p. (ERLN—632). NTIS, PC A02/ 
Toxicity of substances in seawater was measured using 
growth inhibition of embryonic sea urchins during a short period 
after fertilization. Growth of Arbacia punctulata embryos was mon- 
itored by incorporation of tritium-labeled thymidine. The paper 
presents a comparison of toxicant exposure procedures using the 
Arbacia embryo thymidine incorporation test. Toxicant exposure 
began before, at the time of, or after fertilization and continued for 
4 h following fertilization. In addition to the eight organic chemi- 
cals tested for comparison to acute toxicity values for other species, 
several chemicals with embryotoxic potentials ad renege 
and teratogens) were tested to determine differential sensitivities of 
exposed life-stages: unfertilized egg, fertilization, and early embryo. 
ECSO0 values for any one substance were not significantly changed 
by exposure modification. Toxicity values for exposures that includ- 
ed fertilization as well as early embryo growth were at least as sen- 
sitive as post-fertilization exposure values for all compounds tested 
except one. Because of technical ease and potential sensitivity, toxi- 
cant exposure that includes fertilization as well as early embryo 
growth (but not unfertilized egg exposure) is recommended for 
future testing. 


exposure. Final 
Fowler, D.P.; eS L.A.; Winship-Ball, A.; Sto 
G.D.; Lachtman, D.S. (SRI International, Menlo Park, 
(USA)). Oct 1985. 293p. NTIS, PC A13/MF A011. 

A comprehensive effort to evaluate the health effects of ex- 
posure to diesel exhaust included aa epidemiology study by Envi- 
ronmental Health Associates and a large-scale study of exposure 
levels by SRI, which is the subject of the report. Both studies, de- 
signed to complement each other but be conducted independently, 
were carried out concurrently with the participation of the Operat- 
ing Engineers Union (Local 3). Local 3 has approximately 30,000 
active members, two-thirds of whom are employed as heavy-equip- 
ment operators or in related occupations. Several hundred job clas- 
sifications were subjectively consolidated into 21 coded groups rep- 
resenting functional job titles covering a range of anticipated expo- 
sure levels. Measurements of exposure levels were then conducted 
from 1980 to 1982 with the cooperation of Local 3 officers and 
members, and local contractors and employers. Representatives of 
twelve of the job groups representing over 75% of the total dis- 
patches were studied. Following an initial evaluation of the instru- 
mentation and methodology (Phase I), twelve sites in northern Cali- 
fornia were studied covering a variety of operations (Phase II). 


41771 Comparative toxicity of two dimilin formulations 
to the grass shrimp, Palaemonetes pugio. Wilson, J.E.H.; 
Costlow, J.D. (Duke Univ. Marine Lab., Beaufort, NC). 
Bulletin of Environmental Contamination and Ti > 36: 
No. 6, 858-865(Jun 1986). Contract AS05-83ER60135. 
The benzoylphenyl ureas, which exhibit activity against 
larval stages of several insect species by interfering with the moult- 
ing process, were first introduced in 1972. Dimilin (common name 
Ghhanpenteh to encuectaiedl hip deemed Epatiade. Pane an 
two major formulations of diflubenzuron, the technical grade (TG) 
and the wettable powder (WP-25). The difference between TG and 
WP-25 is that the former which contains pure form of difluben- 
zuron (DFB) is very insoluble in water and the latter contains addi- 
tives which enhance the solubility or dispersion of DFB in water. 
Apart from solubility, TG and WP-25 DFB differ in the mean par- 
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ticle size of the active materials. The particle size of the active in- 
gredient in a DFB formulation has a considerable influence on the 
biological activity. The present investigation was designed to 2ssess 
the toxicity of TG and WP-25 diflubenzuron to laboratory-reared 
larvae of the estuarine shrimp Palaemonetes pugio. 


41772 ie sok rates of nonbreeding adult bald eagles in 
southeastern Alaska. Racing itp Hod one SE oe, Ce eed 
Wildlife Service, Juneau, AK). Journa of Wildlife Manage- 
ment; 49: No. 2, 454-458(1985). Contract AC05-840R21400. 

Present knowledge of bald eagle (Haliaeetus leucocephalus) 
demography is derived primarily from populations in environments 
that have been drastically altered by man. Most reproductive stud- 
ies were done in the 1960's and 1970's when chemical toxins were 
inhibiting bald eagle productivity. Earlier, the removal of old- 
growth forests and decimation of anadromous fish runs by Euro- 
Americans may have greatly reduced bald eagle abundance from 
presettlement levels. Historical trends in this species are of interest 
because fundamental differences may exist between populations in 
pristine and man-altered environments. One difference may be 
breeding rate. Surpluses of nonbreeding adult bald eagles during 
the nesting season are rarely mentioned in the literature. Most sur- 
veys of reproductive success focus exclusively on eagles at nest 
sites, which assumes nearly all adults attempt to breed each year. 
The authors report that a majority of adults in the relatively pris- 
tine habitats of southeastern Alaska do not breed annually. This 
finding is important because if surpluses of non-breeding adults are 
a natural feature of the population, then hypotheses on density de- 
pendent population regulation and the evolution of delayed matura- 
tion are suggested. If, on the other hand, the abundance of non- 
breeders is an artifact of recent environmental = serious 
population declines may occur in southeastern Alaska. 


41773 eens seennee ss oer with a 
2-fold rule for ity in the Ames assay. 


assessing mutagenici 
Carnes, B.A.; Dornfeld, S.S.; Peak, M.J. (Argonne National 


Lab., IL). Mutation Research; 147: 15-21(198 
31-109-ENG-38. 

Using a model based on the bivariate normal density func- 
tion, this paper compares the effectiveness of two commonly em- 
ployed decision rules for assessing mutagenicity in the standard 
Ames Salmonella assay. The 2-fold method, which considers a 
compound significantly mutagenic if its mean number of revertants 
per plate at any dose is equal to or greater than twice the mean 
number of revertants per plate in the concurrent control, may be a 
poor indicator of significant mutagenesis. In the percentile method, 
the frequency of induced mutations for the test compound is tested 
against the 95th percentile of the accumulated historical data for 
the spontaneous mutation frequency. As judged by the higher prob- 
ability of declaring a compound mutagenic that elevates the rever- 
sion rate above background, the percentile rule is more reliable 
than the 2-fold method. 


. Contract W- 


41774 Integrated and individual responses of 
rainbow trout (Salmo gairdneri) to varying durations of acidi- 
fication stress. Adams, S.M.; Burtis, C.A.; Beauchamp, J.J. 
(Oak Ridge National Lab., TN). Comparative Biochemistry 
and Physio cG Comparative Pha 2C: No. 2, 
301-310(1985) ‘Contract AC05-840R21400. 

Rainbow trout displayed a variety of biochemical responses 
when exposed to pH 4.5 for periods of 6-48 hr. Some adaptive or 
recovery responses occur in rainbow trout after 12-24 hr of contin- 
uous exposure to reduced pH, with most biochemic variables re- 
turning to near control levels following 48 hr of nonexposure. The 
integrated biochemic response of trout to acidification stress was 
determined by incorporating all 10 measured biochemical variables 
into a discriminant analysis procedure. Measures of electrolyte ho- 
meostasis (sodium), carbohydrate metabolism (glucose), lipid metab- 
olism (triglyceride) and amino acid metabolism (serum glutamate 
oxaloacetate transaminase) provide the best indicators of individual 
biochemical responses of trout to reduced pH. Determination and 
interpretation of fish response to reduced pH can differ, depending 
yee whether individual or multiple biochemical variables are being 

uated. 


Company 
chutz, Bern ee Jul 1985. 75p. 
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41775 Regulation and structure of hemopoiesis: its appli- 
cation in toxicology. Cronkite, E.P. (Brookhaven National 
Lab., Upton, NY). pp 17-38 of Toxicology of the blood and 
tome _—" Irons, R.D. New York, NY; Raven Press 
1985 

This paper discussed the regulation and structure of hemo- 
poiesis and its application in the study of toxic substances. The dis- 
cussion included the regulation of self-renewal of the stem cell 
pool, structure of the erythrocytic transit population, the red cell, 
the granulocytic-monocyte transit population, periperal blood gran- 
ulocyte, and the effects of toxic agents on hemopoiesis and granulo- 
poiesis. The final subject discussed was leukemogenesis by toxic 
agents. 71 references, 3 figures, 1 table. 


41776 Epidemiological and experimental aspects of lead 
and mercury contamination of food. Clarkson, T.W. oi 
of Rochester, NY). Food and Chemical Toxicology; 9: 229- 
243(1971). 

From Symposium on chemical contaminants in food - hazard 
or not; Ottawa, Ontario, Canada (18-19 Jun 1970). 

The pathways of heavy metals into human food are de- 
scribed. The significance of methylation in this process and the 
chemical state of lead and mercury in food are discussed. It is 
pointed out that the form of the metal (whether it is methylated or 
not) is critical to determining the toxicity of any given concentra- 
tion. The significance of blood levels of mercury and lead is dis- 
cussed along with antidotes and methods of excretion. 57 refer- 
ences, 4 figures, 1 table. 


41777 Cotton rat mortality severe winter. 
Dunaway, P.B.; Kaye, S.V. (Oak Ridge National Lab., TN) 
Journal of Mammalogy; 42: No. 2, 265-268(20 May 1961). 

This paper discusses the cold weather starvation of cotton 
rats which were being studied in the White Oak Lake Bed study 
are No. 3. The lake bed was a site for ecological studies at Oak 
Ridge National Laboratory, TN. Long-term studies on field popula- 
tions of small mammals began in 1958. This incident took place in 
the winter of 1959-1960. 11 references. 
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41778 (NP—6752347) Radiowaves and microwaves as 
possible causes of forest damage. Study carried out by the 

Basler and Hofmann. (Bundesamt fuer Umwelts- 
(In German). 
NTIS (US Sales Only), PC A04/MF A 1. File Number 
DE86752347. 

Schriftenreihe Umweltschutz.; No. 44. 

Tests performed on plants to-date reveal various plant spe- 
cies to react differently to irradiation by radiowaves and micro- 
waves with large-leaved plants exhibiting a specific sensitivity 
owing to their high water contents. Seeds, und shoots and 
roots tolerate substantially higher radiation loads without damage 
in contrast to green plant parts. Seeds of many plant species, for 
instance, reveal better and more rapid germination following irra- 
diation by radiowaves or microwaves. The bacteria and fungi stud- 
ied to-date included those which enter into an either parasitic or 
symbiotic relationship with forest trees, and which were markedly 
less sensitive than the higher plants. Based on the results obtained 
with short-term irradiation tests on plants, it may be assumed that, 
in Switzerland, no thermal effects obtained in plants across large 
areas. Thermal effects as known from bench-scale tests may be as- 
sumed to occur only in the direct vicinity to the largest emitters of 
radiowaves and microwaves - if at all. However, this does not ex- 
plain the observed geographical distribution of forest damage. Evi- 
dence of non-thermal effects of radiowaves and microwaves of low 
power density in plants has not been established beyond doubt; 
they appear to occur only within certain very limited frequency 
ranges. However, the frequency ranges concerned and their corre- 
sponding threshold values are insufficiently known still. (MG). 
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logical Health). 1 Apr 1986. 84p. NTIS, PC A05/MF AO1. 
The Food and Drug Administration, through its Center for 
Devices and Radiological Health, is responsible for the day-to-day 
administration of the Radiation Control for Health and Safety Act 
of 1968. The report provides a summary of the operations of the 
Center in carrying out that responsibility for calendar year 1985. 


(PB—86-192689/XAB) Guide for preparing initial 
reports and model change reports on lasers and products con- 
taining lasers. (Food and Drug Administration, Rockville, 
MD (USA). Center for Devices and Radiological Health). 
Sep 1985. 3lp. (HHS/PUB/FDA—86-8259). NTIS, PC 
A03/MF AO1. 

Manufacturers of products subject to performance standards 
under the Radiation Control for Health and Safety Act of 1968 are 
required to furnish various reports to the Center for Devices and 
Radiological Health (FDA). The guide is for use by manufacturers 
of lasers and products containing lasers in preparating initial and 
model change reports. The format of the guide incorporates 
changes from the 1985 amendments to the standard and supersedes 
previous editions. Much of the instructional material for use in 
completing this form has been moved to the companion publication 
Compliance Guide for Laser Products. 


41781 (PB—86-192697/X.AB) Compliance guide for laser 
products. (Food and Drug Administration, Rockville, MD 
(USA). Center: for Devices and Radiological Health). Sep 
1985. 29p. (HHS/PUB/FDA—86-8260). NTIS, PC A03/ 
MF AOl. 

Manufacturers of products subject to performance standards 
under the Radiation Control for Health and Safety Act of 1968 are 
required to furnish various reports to the Center for Devices and 
Radiological Health (FDA). The guide is for use by manufacturers 
of lasers and laser products in preparing Initial Reports and Model 
Change Reports on Lasers and Products Containing Lasers. The 
publication incorporates changes from the 1985 amendments to the 
standard and supersedes previous editions. 


(PNL-SA—13962) Physical interaction of 1-Hz to 
100-kHz electric and magnetic fields with living organisms. 
Kaune, W. is (Pacific Northwest Labs., Richland, WA 

SA). Apr 1986. Contract ACO06-76RL01830. 45p. 
CONF-860451—1). NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86012323. 

From 22. annual meeting of the National Council on Radi- 
ation Protection and Measurements; Washington, DC, USA (2 Apr 
19 

- The paper discusses, from a physical point of view, interac- 
tions between biological systems and electric and/or magnetic fields 
characterized by frequencies extending from 1 Hz to 100 kHz. 
(ACR) 


57 HEALTH AND SAFETY 


41783 ee ae MORT-based safety pro- 
fessional/program development and improvement. Nertney, 
R.J. (EG and G Idaho, Inc., Idaho Falls (USA)). May 1986. 
Contract AC07-76ID01570. 64p. NTIS, PC A04/MF AOl 

1; GPO Dep. File Number DE8601 1837. 

The report describes the safety performance improvement 
strategy which provides the basis for the entire MORT program. 
This consists of a three-step approach in which more effective 
methods for the practice of safety are developed; these methods are 
communicated to ES & H (Environment, Safety, and Health) pro- 
fessionals at all levels within the DOE and other program users 


the use of the new methods by the ES & H professionals. Since 
most of the MORT material is generic in nature, a question is raised 
relating to the means by which the individual needs of individual 
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organizations/persons engaged in their individual activities can 
make most effective use of the training, publications and informa- 
diuh-deuiiaes SAMAR: 0n.0:.gut Ghee HOE emai 
manual provides guidance in this area. 
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REFER ALSO TO CITATION(S) 39577, 39621, 39624, 39625, 39639, 39651, 
39653, 39717, 39732, 39735, 39742, 39746, 39839, 39923, 40012, 40028, 41593, 
41594, 41595, 41596, 41597, 41601, 41604, 41906 


(BMI/ONWI—593) 
Creek 


. (Woodward-Cly de Consultants, San Francis- 
* CA (USA)). May 1986. Contract AC02-83CH10140. 

. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
D 6012762. 

Preliminary quantitative estimates of ground-water discharge 
into the Colorado River System in the western Paradox Basin were 
prepared on the basis of existing climatological and streamflow 
records. Ground-water outflow to the river was deduced as a resid- 
ual from hydrologic budget equations for two different study areas: 
(1) the region between gaging stations at Cisco, Green River, and 
Hite, Utah; and (2) the Indian Creek watershed. An empirical cor- 
relation between recharge rates and precipitation amounts derived 
for several basins in eastern Nevada was applied to estimate re- 
charge amounts for the Indian Creek watershed. A simple Darcian 
flow model was then used to approximate the ground-water flux 
outward from the watershed for comparison. Salinity measurements 
in the Colorado River were also used to approximate ground-water 
outflow to a river reach in Cataract Canyon in order to provide 
another comparison with the hydrologic budget results. Although 
these estimates should be considered only gross approximations, all 
approaches used provide values of ground-water outflow that are 
much less than estimates of similar parameters provided by the US 
Geological Survey in recent hydrologic reconnaissance reports. Es- 
timates contained herein will be refined in future numerical model- 
ing and data collection studies. 


41785 Cae: pp 294) aes and 
structures in the Fox Hills Sandstone Or 


Cretaceous) Golden Area, Colorado. Covington, G 
1981. NTIS, PC Al8/MF A01. File Number Di82001602, 


In Western gas sands project: abstracts information 

A study of two exposures of the Fox Hills Sandstone (Upper 
Cretaceous) in the vicinity of Golden, Colorado, has determined 
that it was deposited in a beach and shallow-marine environment. 
The environmental analysis is based on sedimentary structures and 
comparison to recent sediments. South of Golden, a tongue of 
marine shale, similar to the underlying Pierre Shale, occurs in the 
upper part of the Fox Hills interval. Trends of ancient shorelines, 
based on the analysis of ripple marks, show an orientation varying 
from north-south to slightly west of north, but shifting to northeast 
during the time deposition of the marine shale tongue. 


41786 (DOE/BC/10003—22, pp 296-297) Lower Creta- 
ceous of Wyoming and the southern Rockies. Young, R.G. 
May 1981. NTIS, PC Ai8/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Loup Sieciooems Gata of Wyoming and the southern 
Rockies constitute one of the most complex stratigraphic sequences 
in the Rocky Mountain region. They consist of many different lith- 
ologic types formed in various environments. Because 
of the stratigraphic complexity, correlations are difficult, bound- 
aries are not generally agreed upon and terminology is unwieldy. 
The geologic history of this region is subdivided into four phases: 
an early fluvial phase with sediments derived mainly from the Me- 
socordilleran Highland in the west; an early transgressive phase in 
which arboreal and austral seas filled the trough and eventually 
joined; a regressive phase in which the seas retreated in response to 
floods of sediment resulting from orogeny in western source area 
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and Souixia Arch to the east; a late transgressive phase accompa- 
nied by much volcanic activity to west. Sediments of the fluvial 
phase are conglomeratic sandstones and variegated mudstones of 
the inland floodplain environment. Early transgressive phase sedi- 
ments include conglomerates and mudstones of the floodplain envi- 
ronment; tabular and lenticular sandstones, carbonaceous shales, 
coals and thin oyster beds of transitional environments; and gray to 
black calcareous shaies and siltstones of the marine environment. 
Regressive phase and late transgressive phase sediments are like 
those of the early transgressive phase but facies differ in relative 
importance and geographic distribution. 


41787 (DOE/BC/10003—22, pp 298) Dakota — 
(Cretaceous) Stratigraphy, southern Front Range South and 
Middle Parks, Colorado. Weimer, oo aw 1981.-NTIS, PC 
A18/MF AO1. File Number DE8200 

In Western gas sands project: eee lilac 

Although the Dakota is dominantly sandstone throughout 
the area, the lithology of minor shale and siltstone strata, inorganic 
and organic sedimentary structures provide the basis for subdivision 
of the group into a lower Lytle Formation and an upper South 
Platte Formation. The Dakota shows a uniform westward thinning 
from an average of about 250 ft along the eastern major of the 
Front Range to 140 ft along the western margin in South Park. 
Recognition of three genetic units within the Dakota Group per- 
mits correlation from the more shaly sections in the eastern area to 
be conglomeratic sandstone sections in South Park. Genetic Unit A 
is a fluvial channel-flood plain unit corresponding to theLytle For- 
mation. Genetic Unit B is the Lower South Platte and represents a 
widespread submergence of the depositional basin with encroach- 
ment of marine and brackish water into central Colorado during 
this submergence. Genetic Unit C, embracing the Upper South 
Platte, the Muddy Sandstone and the J Sandstone of the subsurface 
records a widespread regression of the shoreline by delta prograda- 
tion and associated fluvial-channel deposition. An area of maximum 
channel development extends eastward across South Park into the 
Denver Basin area. 


~~ ee ee pp 299) Origin and deposi- 

onal environment of the Codell Sandstone Member of the 
Carlile Shale (Upper Cretaceous) southeastern Colorado. 
Krutak, P.R. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In — sands t: abstracts information system. 

The Codell — Teineed tleubes cf te Gale tak 
widespread unit of marine derivation. Detailed study of measured 
sections indicate that the unit can be separated into two distinct 
facies: (1) a basal sequence, and (2) an upper sequence. The thicker 
basal sequence is bounded below and above by provincial discon- 
formities, and consists of very pale orange, calcareous sandstones 
interbedded with very thin olive-gray shales. Sedimentary struc- 
tures within this unit suggest an environment of deposition similar 
to that occurring on stable bottoms of the shelf-lagoon area of the 
present Bahaman chain. Rocks of the upper sequence are thinner 
and are separated from the lower basal sequence by a disconforma- 
ble surface. The top surface of this sequence is usually a bedding 
plane break, reflecting passage into shales or micrites of overlying 
Niobrara rocks. Sedimentary structures suggest a general environ- 
ment of deposition similar to the winnowed-shelf carbonates and 
environment forming at present on the outer part of the modern 
Florida reef tract. 


41789 (DOE/BC/10003—22, pp 301) Field guide to 
Dakota Group (Cretaceous) Golden-M 


( 

area, Colorado. Weimer, R.J.; Land, CB. Jr. May 1981. 
NTIS, PC A18/MF AOl. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Dakota Group in the Golden-Morrison area consists of 
270-395 ft of detrital sediments deposited in fluvial and floodplain 
environments (Lytle Formation), and as a large shallow-water delta 
(South Platte Formation) on the margin of the Early Cretaceous 
Western Interior seaway. This paper presents a synthesis of strati- 
graphic data and environmental interpretations from seven meas- 
ured surface sections along a seven-mile stretch of outcrop. The 
dominant lithology of the Lytle is medium- to coarse-grained, len- 
ticular channel sandstones which are enclosed in floodplain deposits 
of red, green, and gray siltstones and mudstones. The South Platte 
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Formation consists of a lower sandstone (Plainview Member); 
middle clayey siltstone and sandstone (Skull Creek interval); and 
upper sandstone (J Sandstone interval). The Plainview Member is a 
12- to 60-ft-thick sandstone and claystone sequence deposited in 
marginal marine and coastal plain environments associated with the 
Early Cretaceous transgressive sea. The Skull Creek interval con- 
sists of 50-70 ft of highly burrowed mixtures of gray siltstone, shale, 
and clayey sandstone which are interpreted to have been mainly 
deposited in large, open bays on a deltaic plain. The J consists of 
80-178 ft of brown-weathering, highly lenticular, quartzose sand- 
stone and siltstone, with interbeds of gray claystone and shale. 
These sediments, which sourced from the west, were deposited in 
delta plain and marginal marine environments in a broad, shallow- 
water delta complex. 


41790 (DOE/BC/10003—22, pp 303) Grain-packing - 
porosity relationships of Minnelusa Sandstones, Powder River 
Basin, Wyoming. Moore, W.R. May 1981. "NTIS, PC A18/ 
MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Minnelusa sandstones of the Powder River Basin have poro- 
sities that are a function of their original composition, subsequent 
history, and depth of burial. To understand the relationships be- 
tween these variable and porosity, a grain packing study of the 
sandstones was made. The packing data, when corrected for the 
primary rock properties of composition and texture, agreed with 
both theoretical and experimental packing studies. From these data 
and porosity-depth curves, a compaction history of the sandstones 
was inferred. The history included initial deposition of quartz 
grains and calcite clasts with effective porosities of 40% which 
were compacted to sandstones composed of quartz grains and silica 
cement with 5% effective porosity at 18,000 ft maximum depth of 
burial. 


41791 (DOE/BC/10003—22, DP ao Geologic and 
biological overview: Western Cretaceous Basin. 
Kauffman, E.G. May 1981. NTIS, P PC A18/MF AOl1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Western Interior Cretaceous Basin is defined by the 
known limits of marine, marginal-marine, and coastal plain sedimen- 
tation during periods of maximum flooding by epicontinental seas. 
Most of the structural features which presently characterize the 
region were formed during the Laramide orogeny in latest Creta- 
ceous and Early Cenozoic time. The Western Interior Cretaceous 
Basin at maximum development extended from Arctic Canada to 
the Gulf of Mexico, a distance of more than 3000 miles in a north- 
south direction, and from southwestern Utah and northeastern 
Nevada eastward and northeastward at least as far as Iowa and 
southwestern Minnesota, a distance of more than 1000 miles. The 
Western Interior Basin was structurally rather simple during Juras- 
sic-Cretaceous time - a broad, elongated, asymmetrical depression 
with little active tectonism beyond its western margin other than 
wide-spread subsidence in western troughs and the development of 
broad regional swells and localized basins which had a subtle effect 
on sedimentation. In contrast, the site of the Cretaceous Western 
Interior Basin is presently an area of great geologic complexity and 
diversity in tectonic, physiographic and sedimentation patterns. 
These are features largely produced by latest Cretaceous-Early Ce- 
nozoic Laramide orogeny, and subsequently modified by Late Ce- 
nozoic erosion and continental sedimentation. 


41792 (DOE/BC/10003—22, pp 305-306) Depositional 
environments of the Muddy Sandstone (Lower Cretaceous) 
Wind River Basin, Wyoming. Gopinath, TR a 1981. 
NTIS, PC A18/MF A0O1. File Neaber DE8 

In Western gas sands project: abstracts sain system. 

The Muddy Sandstone in the Wind River Basin represents a 
series of deltaic and interdeltaic shoreline environments. In the 
northern part of the Wind River Basin, lower delta plain environ- 
ments consisted of delta constructional and destructional phases, 
barrier bar, and spit. Greater alluviation in the north gave rise to 
deltaic sedimentation against destructive marine processes. These 
deltaic rocks contain features characteristic of tidal flat sedimenta- 
tion and differ from the deltaic facies that form in areas of lower 
tidal ranges. Shorezone environments were confined to the south- 





5717 / ERA-11/18 


western parts of the Wind River Basin. Well-sorted, coarse-grained, 
quartzose sand accumulated in bar, lagoon, and beach environments 
to the southeast, whereas predominantly clay and silt were deposit- 
ed in tidal flat and estuarine environments to the west. Well-de- 
fined, bimodal current directions observed in the Muddy Sandstone 
can be attributed to a tidal origin. Interpretation of current direc- 
tional data suggests a combination of seaward flow and littoral drift 
resulting from a fluvio-tidal system in the northwestern region, and 
a predominantly tidal current system nearly normal to the shoreline 
in the southern part of the study area. The southeastern region is 
characterized by current directions predominantly parallel to the 
shore. 


41793 (DOE/BC/10003—22, pp 307) Frontier Forma- 
tion and equivalent rocks in eastern Wyoming. Merewether, 
E.A.; Cobban, W.A.; Cavanaugh, E.T. May 1981. NTIS, 
PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The main purpose of this investigation is to describe some of 
the sandstone units of the Frontier Formations and Carlile Shale 
and to propose a geologic history for the formations of early Late 
Cretaceous age in the Powder River Basin. Data were obtained 
from about 30 outcrop sections, approximately 40 fossil localities, 
and the electric logs of about 340 boreholes in the Powder River 
Basin and parts of the Wind River, Shirley, Hanna, Laramie, and 
Denver Basins of Wyoming. Invertebrate megafossils collected 
from outcrops on the flanks of the basins were compared with the 
revised sequence of Western Interior Index fossils to determine the 
relative age of beds in the lower Upper Cretaceous formations. 
Outcrops of fossiliferous rocks were correlated with electric logs 
from nearby boreholes to determine the age of buried strata. The 
lithology and thickness of stratigraphic units in the basins were in- 
terpreted from the self-potential and resistivity logs. These interpre- 
tations are regarded as tentative because many of the units are len- 
ticular and locally nonporous, and cannot everywhere be identified 
with certainty. 


41794 (DOE/BC/10003—22, pp 313) Filuvial-deltaic 
facies of th: Castlegate Sandstone ( ), east-central 
Utah. Van De Graaff, F.R. May 1981. NTIS, PC A18/MF 
AO01. File Number DE82001604. 

In Western sands pro: abstracts information system. 

The Castlegate ee on of several regressive sand- 
stone tongues of the Late Cretaceous Mesaverde Group of east- 
central Utah. The Castlegate is the rock record of a fluvial-delta 
complex. The sedimentary facies change seaward (east) from pied- 
mont red-bed conglomerates in central Utah to fluvial sandstones, 
then delta-plain sandstones, mudstones, and coals, and farther east 
to shoreline sandstones and finally delta-front interbedded sand- 
stones and mudstones. The Castlegate wedges out as a rock unit 
into mudstones of the Mancos Shale near the Utah-Colorado state 
line. The depositional facies differ significantly in paleocurrent di- 
rections, measured on imbricated pebbles in conglomerates and 
trough cross-beds in sandstones. Paleocurrent directions in pied- 
mont congiomerates are polymodal but with a dominant eastward 
directions. The average paleocurrent direction for fluvial sand- 
stones is eastward, but there is considerable variation among out- 
crops. Distributary channel sandstone of the delta-plain facies have 
polymodal paleo-current directions due to tidal fluctuations. The 
shoreline sandstones have bimodal cross-bed directions both land- 
ward (west) and seaward. Delta-front bottom currents flowed land- 
ward. 


- 


41795 ee pp 313-314) Unconformi- 
Frontier F northw 


ties within the estern Carbon 
County, Wyoming. Merewether, E.A.; Cobban, W.A. May 
1981. NTIS, PC A1l8/MF AOl. been Number 1DE82001604. 

In Western abstracts information system. 

Tho Upper Coctaccoes Tieeth tier Formation ia the west- 
ern Carbon County, Wyoming, consists of marine clastic rocks that 
are divided into three parts by two unconformities. The parts are 
herein called, in ascending order, the Belle Fourche Shale Member, 
the unnamed member, and the Wall Creek Sandstone Member. This 
sequence is represented in the Black Hills region of northeastern 
Wyoming by the Belle Fourche Shale, Greenhorn Formation, and 
Carlile Shale. The lower hiatus is represented in the Black Hills by 
about 300 ft of strata in the Greenhorn Formation and the lower 
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part of the Carlile Shale. The upper hiatus is equivalent to about 
100 ft of beds in the middle of the Carlile Shale. At most outcrops, 
beds above and below the unconformities appear parallel; however, 
at one locality on the Rawlins Uplift they seem to be slightly dis- 
cordant. At this locality there is scanty evidence of local folding 
during deposition of the Frontier. 


41796 ee pp 315) ae of the 
Washakie Formation, in the Washakie Basin, Wyoming. 
Roehjer, H.W. May 1981. NTIS, PC A18/MF AO0Ol1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

In this report the name Washakie Formation is reintroduced 
for use in the Washakie Basin, the names Bridger Formation and 
Uinta Formations are dropped in that basin. The Washakie Forma- 
tion is a thick sequence of interbedded tuffaceous and arkosic sand- 
stone; gray, green, or red mudstone; and minor thin beds of tuff, 
limestone, conglomerate, shale, and siltstone. The beds are num- 
bered, described, and assigned to newly named members for which 
key reference horizons are shown in correlation diagrams. The 
lower 900 +/- ft of the formation is named the Kinney Rim 
Member; the upper 2300 +/- ft of the formation is named the 
Adobe Town Member. The two members are separated by an un- 
conformity and are distinguished by minor lithologic differences. 
The Kinney Rim Member is missing in the eastern part of the basin, 
partly by erosion and truncation and partly by complex intertongu- 
ing and lateral replacement by the Laney Shale Member of the 
Green River Formation. 


41797 (DOE/BC/10003—22, pp 315-316) Mechanics of 
hydraulic fracturing. Hubbert, M.K.; Willis, D.G. May 1981. 
NTIS, PC Al8/MF A01. File Number DE82001604. 
» Western gas sands oneee. em i information system. 
A theoretical examination the fracturing of rocks by 
means of pressure applied in somone leads to the conclusion that, 
regardless of whether the fracturing fluid is of the penetrating or 
nonpenetrating type, the fractures produced should be approximate- 
ly perpendicular to the axis of least stress. The general state of 
stress underground is that in which the three principal stresses are 
unequal. For tectonically relaxed areas characterized by normal 
faulting, the least stress should be horizontal; the fractures pro- 
duced should be vertical, and the injection pressure should be less 
than that of the overburden. In areas of active tectonic compres- 
sion, the least stress should be vertical and equal to the pressure of 
the overburden; the fractures should be horizontal, and injection 
pressures should be equal to or greater than, the pressure of the 
overburden. Horizontal fractures cannot be produced by hydraulic 
pressures less than the total pressure of the overburden. These con- 
clusions are compatible with field experience in fracturing and with 
the results of laboratory experimentation. 


41798 ere 10003—22, pp _ aoe 
tal analysis of the Upper Cretaceous Fron Formation, 
northwestern Bighorn Basin, Wyoming. aeuee C.T. May 
1981. NTIS, PC A18/MF A0O1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Five major paleoenvironmental facies, including twelve well- 
defined subfacies, are delineated for the Frontier Formation. The 
lower one-half to two-thirds of the formation consists of alternating 
marine sand bars and interbar shale units which grade upward 
through a prodelta facies into nonmarine delta plain and marginal- 
marine delta margin facies. The deltaic units are sharply overlain 
by a thin transgressive sandstone and variable near-shore marine 
sediments which extend upward to the full-marine Cody Shale. 


(DOE/BC/10003—22, pp 329-330) ——— 
environments, Upper Pierre Shale, ver Basin, Colorado. 
Nwangwu, U. May 1981. NTIS, PC Al8/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 
Two marine sandstones separated by a marine shale are 
present in the transitional member of the Upper Pierre Shale in the 
Denver Basin. The lower sandstone, varying in thickness from 50 
to 60 m, and found mainly near the outcrop of southern flank of the 
Denver Basin was deposited in shoreface and foreshore environ- 
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ments. The more widespread upper sandstone is considered to be a 
delta-front deposit. Both sandstone units are marginal to delta sys- 
tems which prograded seaward in late Cretaceous (Maestrichtian) 
time. 


41800 (DOE/BC/10003—22, pp 335-336) Frontier for- 
mation in northwestern Wyo and it areas. Tonn- 
sen, J.J. May 1981. NTIS, PC A18/MF AOl1. File Number 
DE82001604. 
In Western ee some a ang abstracts information system. 
A stratigraphic study of Cretaceous Frontier Formation 
in the vicinity of Heart Mountain in the Big Horn Basin near Cody, 
Wyoming, and the Bridger Mountains on the western margin of the 
Crazy Mountains Basin in Montana has been completed. The for- 
mation is about 525 ft thick and consists of marine deltaic, and la- 
goonal sediments. It overlies the Mowry Shale and is overlain by 
the Cody Shale. A basal marine sandstone unit and a carbonaceous 
shale and mudstone facies have been mapped. The formation was 
nay by progradation of sediment across southcentral Mon- 
southeastern idaho, and northwestern Wyoming. Movement 
prec major Precambrian fault systems may have displaced base- 
ment structure sufficiently to influence the progradation deposition- 
al process. 


41801 (DOE/BC/10003—22, pp 336) Laney Member of 
the Green River Formation, Sand Wash Basin, Colorado, and 
its to Wyoming. Kornegay, G.L.; Surdam, R. 
‘May 1981. NTIS, PC Ai8/MF AOl. File Number 
DE82001604. 


In Western roject: abstracts information system. 
The Laney 2c of the Green River Formation is a se- 


quence of Eocene age rocks which occur in the southwest quarter 
of Wyoming and parts of northwest Colorado. In general, the 
Laney crops out along the margins of Green River, Great Divide, 
Washakie and Sand Wash Basins of Wyoming and Colorado. The 
Laney is primarily a carbonate shale which was deposited in or 
around ancient Lake Gosiute. Time transgressive sequences within 
the Laney indicate that ancient Lake Gosiute migrated into the 
study area late in its history and eventually terminated there. Ter- 
mination of Lake Gosiute was preceded by progradation, freshen- 
ing, and the development of an outlet. Through these processes, the 
Laney sediments in this area acquired unique lithologic, mineralogic 
and paleontologic characteristics relative to Laney rocks elsewhere. 
The lithologic, mineralogic and paleontologic characteristics and 
the cyclic nature of these characteristics are typical of playa-like 
deposition. In summary, the Laney rocks of Wyoming were depos- 
ited in a large, penesaline playa lake; whereas, the Laney rocks of 
northwest Colorado were deposited in a much smaller and relative- 
ly fresher water lake. Since the Laney rocks of Wyoming and Col- 
orado were deposited in the same lake, many Laney stratigraphic 
units cross time lines. 


41802 (DOE/BC/10003—22, pp 28 eee and 
sedimentologic framework of the Green Ri ‘ormation, Wy- 
oming. Surdam, R.C.; Stanley, K.O. May | 1981 NTIS, PC 
A18/MF A0O1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
During deposition of the Green River Formation, ancient 
Lake Gosiute began as a fresh-water lake, then evolved to a saline, 
alkaline lake and finally ended as a fresh-water lake. This evolution 
reflects the change from a closed-basin hydrologic regime to an 
open-basin regime. As a result, sedimentation in the Lake Gosiute 
system was strongly influenced by the relationship between evapo- 
ration and inflow of water into the basin. In the Green River For- 
mation, stratification sequences, sedimentary structures, and miner- 
alogy of lithofacies provide important insights into the evolution of 
the system and into the competing factors that determined the type 
of sediment accumulated in the lake and fringing environments. 
Carbonate sedimentation was strongly influenced by lacustrine 
transgressions and regressions across a very low topographic gradi- 
ent. Terrigenous rocks reflect progradation of beach and deltaic 
shorelines during wetter climatic intervals. Calcite precipitated in 
the lake as a result of mixing calcium-rich inflow and saline-alkaline 
lake waters. Dolomite formed as a result of periodic flooding and 
Se ees anos nanan ne nena 
with saline-alkaline lake waters and underwent evaporative pump- 
ing. Some surface waters reaching the playa-lake were preconcen- 
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trated by dissolution of efflorescent crusts generated by capillary 
draw of connate waters in alluvial plain and mud flat sediments. 
Trona and halite precipitated from brine pools as the lake shrank 
during periods of intense aridity. During more humid periods the 
lake expanded and oil shale was deposited. All members of the for- 
mation are characterized by a diversity of lithofaces and repetitive 
stratification sequences. 


41803 (DOE/BC/10003—22, pp 338) General stratigra- 
phy and depositional history of the Fort Union, Indian Mead- 
ows, and Wind River Formations, Wind River Basin, Wyo- 
ming. Keefer, W.R. May 1981. NTIS, PC A18/MF AOl. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Fort Union, Indian Meadows, and Wind River Forma- 
tions comprise a great wedge of fluviatile and lacustrine sediments, 
which accumulated in the Wind River Basin during Laramide. de- 
formation in Paleocene and Early Eocene times. The Wind River 
Formation lies at the surface throughout much of the basin area, 
whereas the Indian Meadows and Fort Union Formations crop out 
here and there along the margins. All are widespread in the subsur- 
face and have been penetrated by numerous deep wells in the basin 
interior. 


41804 (DOE/BC/10003—22, pp 338) Sedimentology and 
mineralogical differentiation of sandstones in the Fort Union 
Formation (Paleocene), Wind River Basin, Wyoming. Cour- 
din, J.L.; Hubert, J.F. May 1981. NTIS, PC A18/MF AOl1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

During Paleocene time, the Granite, Wind River, Washakie, 
and Owl Creek Mountains were rising highlands that enclosed the 
south west and north sides of the subsiding Wind River Basin. Flu- 
vial, deltaic, lacustrine, and paludal sediments of the Fort Union 
Formation accumulated in the basin. The outcrops on the southern 
and western margins of the basin consist of the fluvial facies of 
stream point-bar, flood-plain, and paludal sediments. 


41805 (DOE/BC/10003—22, pp 339) Stratigraphy and 
sedimentation of the Paleocene-Eocene Hoback Formation 
western Wyoming. Spearing, D.R. May 1981. NTIS, PC 
A18/MF AO0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

In early Tertiary time, the western Wyoming overthrust re- 
gional underwent several stages of uplift accompanied by synoro- 
genic deposition of thick sediments into subsiding intermontane 
basins. The Hoback Formation in the Hoback Basin is an example 
of one of these thick, early Tertiary deposits. The formation ranges 
in age from Middle Paleocene to early Eocene. In the center of the 
Hoback Basin, in it about 16,000 ft thick, but thins southward to 
about 8000 ft before plunging into the subsurface in the north end 
of the Green River Basin, where it intertongues with the Wasatch 
Formation. Six facies within the Hoback Formation suggest three 
major environments of deposition. A thick sandstone facies delin- 
eates a flood plain stream belt. A conglomerate and sandstone 
facies and a pebbly sandstone facies suggest major stream deposi- 
tion on an alluvial plain. A flood plain is indicated by three facies: 
thin sandstone-dark shale, thin sandstone-varicolored shale, and 
limestone-dark shale. 


(DOE/BC/10003—22, pp 339) Geology and verte- 
brate paleontology of the northeastern Green River 
Wyoming. West, R.M. May 1981. NTIS, PC A18/MF AOl1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This paper is a summary of a study concerned with correla- 
tion of lower and middle Eocene fluvial and lacustrine sediments at 
the northern end of the Green River Basin. The bases for the rela- 
tionships are twofold - physical stratigraphy and correlations based 
on vertibrate paleontology (essentially mammalian) of the units in- 
volved. The Green River Basin includes the modern drainage basin 
of the Upper Green River, north of the Uinta Mountains, excluding 
the Washakie, Great Divide (Red Desert), Hoback and Fossil 
Basins. 
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41807 (DOE/BC/10003—22, pp 341) Stratigraphy of the 
early Eocene Pass Peak Formation, central-western Wyo- 
ming. Steidtmann, J.R. May 1981. NTIS, PC A1l8/MF A0O1. 
File Number DE82001604. 

In Western sands pro abstracts information system. 

The area of Gvestigntion = approximately 700 square 
miles in Sublette and Teton Counties. The northern one-fourth of 
the area is in the Hoback Basin; the remainder extends southward 
into the northern part of the Green River Basin. Sediments of the 
Early Eocene Pass Peak Formation were deposited in an intermon- 
tane basin flanked on the northeast by the Gros Ventre Range, on 
the east by the Wind River Range, and on the west by the Hoback 
and Wyoming ranges. Three depositional environments, corre- 
sponding to the three aeons, can be delineated in the Pass 
Peak. 


41808 (DOE/BC/10003—22, Rots wipeceien Lower Upper Cre- 
taceous strata, Big Horn and Montana. 
Merewether, E.A.; Cabben, WA W.A,; Ryder 4 R.T. May 1981. 
NTIS, PC A18/MF A01. File Number D) DE82001604. 

In Western gas sands project: abstracts information system. 

Sedimentary as of aa Late Cretaceous age are included 
in the Frontier Formation and the lower part of the Cody Shale in 
Big Horn Basin of northwestern Wyoming and south-central Mon- 
tana. The Frontier consists mainly of shale, siltstone, and sandstone 
of marine and continental origin and probably ranges in thickness 
for about 400 to 800 ft. It lies conformably on the Lower Creta- 
ceous Mowry Shale and is conformably overlain by the Upper Cre- 
taceous Cody. The Cody Shale is composed dominantly of shale 
and siltstone of marine origin and ranges in thickness from about 
1700 to 3600 ft. Locally, the lower part of the Cody intertongues 
with the upper part of the Frontier. The purpose of this report is to 
describe the lower Upper Cretaceous strata in the Big Horn Basin, 
emphasizing evidence of major unconformities and the temporal 
and spatial distribution of these unconformities. 


41809 (DOE/BC/10003—22, 344-345) Laramide 
structural history of the Powder River Basin, Wyoming. 
Curry, W.H. III. May 1981. NTIS, PC A18/MF AO1. File 
Number DE82001604. oe 

In Western sands pro abstracts information system. 

The Souda iver Basin et ae Wyoming is asym- 
metric, with its deepest axis along the southwestern side. It is 
flanked by the Big Horn Mountains, Casper Arch, Laramie Range, 
Hartville Uplift, and Black Hills, all formed during the Laramide 
orogeny. Structural movements were post Lewis (Early Maestrich- 
tian), because Lewis marine shales thicken southward in the basin 
and that strong deformation ended before deposition of the Oligo- 
cene White River Formation. Nonmarine Late Cretaceous and 
Early Tertiary sedimentary rocks were deposited in the basin 
during the Laramide orogeny. They thicken to nearly 8000 ft along 
the basin axis. On outcrops, most of these nonmarine sedimentary 
rocks have been mapped as Wasatch, Fort Union, and Lance For- 
mations with a thin, basal, marine Fox Hills Sandstone. 


41810 (DOE/BC/10003—22, pp 
northern margin of the Green River Basin, Wyoming. 
J.K. May 1981. NTIS, PC A18/MF A0Ol1. File Number 
DE82001604. 

In Western snag Reng ending 

The uplifts that 2 Greater Green River 
Basin are dominantly fold-thrust south and westward over the basin 
block. Basin deeps are immediately adjacent to or under the over- 
hang of the adjacent fold-thrust, creating characteristic structural 
relief in the range of 20,000 ft to 40,000 ft. The Wind River struc- 
ture has been geologically and geophysically interpreted as a huge 
fold-thrust of about 40,000 ft of structural relief and at least 65,000 
ft of overhang of the range core over basin sediments; and, contain- 
ing the characteristic sheared-out, overturned limb that has been 
penetrated in several wells in several other frontal structures. The 
overturned limb of this structure is, however, everywhere buried 
and unavailable for direct geological survey. The subbasins of the 
Greater Green River Basin are among the deepest in the foreland 
environment. The top of the Precambrian under these basins is in 
places deeper than 25,000 ft below sea level. The Hanna Subbasin 
on the east is probably one of the most severe downwarps for its 
size in the continental environment, being only about 30 miles 


58 GEOSCIENCES 
5801 Geology And Hydrology 


across and with a sediment fill over 30,000 ft thick. In almost all 
cases, the deepest parts of the subbasins are immediately adjacent 
to, or even under the adjacent mountain flank structure. 


41811 (DOE/BC/10003—22, pp 346-347) Regional 
of Upper Cretaceous rocks of 

Mountain Krumbein, W.C.; Nagel, F.G. May 1981. 
NTIS, PC A18/MF AO0O1. File Number 82001604. 

In Western gas sands project: abstracts information system. 

Lithologic a thickness data on the Upper Cretaceous 
rocks of the western states were arranged into i -lithofacies 
maps showing average lithology of the total interval, and of the 
Dakota-Colorado and Montana-Laramie Groups. The isopach-litho- 
facies maps indicate a general thickening and increasing sand con- 
tent in all units from east to west. The facies lines are roughly par- 
allel with the isopachs and suggest a general westerly source for 
most of the sediments, although local sources were operative at 
times. The number of sandstone beds is greatest along an intermedi- 
ate belt, indicating a major intertonguing of sand and shale in the 
general area of the average shoreline trend. Detailed study of sand 
and shale lithology in sections from Arizona, New Mexico, and 
southwestern Colorado indicates that most of the sands are relative- 
ly clean subgraywackes, decreasing in angular components north- 
eastward. The shales are mainly silty, and the association of litho- 
logic types suggests unstable shelf conditions over most of the area. 


41812 Kagem vets on pp 347) Use of sedimenta- 
ry structures in determination of depositional 
Mesaverde Formation, William Fork Mountains, 
Masters, C.D. May 1981. NTIS, PC Ai8/MF AOl1. File 
Number DE82001604. 
In Western gas sands project: abstracts information system. 
Rock-stratigraphic units composing the Mesaverde Forma- 
tion of northwestern Colorado were deposited in offbeach, beach, 
lagoon, swamp, and floodplain environments of deposition. The 
vertical distribution of these rock-stratigraphic units reflects the lat- 
eral distribution of environments at the time of deposition. In a 
similar manner, the vertical distribution of sedimentary structures 
within the rock-stratigraphic units reflects the lateral distribution of 
processes at the time of deposition. Therefore, an understanding of 
modern processes and the distribution of their resultant sedimentary 
structures will permit prediction of the vertical distribution of strat- 
ification within the deposition products of ancient environments. 


41813 (DOE/BC/10003—22, pp 347-348) Stratigraphy 
Cretaceous rocks, 


of post-Mesaverde Sand Wash Basin and 
vicinity, Colorado and Wyoming. Haun, J.D. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The base of the Lewis Shale interfingers with Mesaverde 
Sandstones and the top interfingers with Fox Hills Sandstones. This 
change of facies at the contacts of the Lewis accounts for the in- 
crease in thickness in an easterly direction. The thickening is par- 
tially compensated by thinning of parts of the shale facies in areas 
distant from the shore. The middle sandy member of the Lewis is 
interpreted as a delta deposited by a river that entered the Lewis 
sea from the southwest. The best-developed sandstones are associat- 
ed with the margins of the delta. Deposition of the Lewis Shale 
and its facies equivalents in the Sand Wash and Washakie Basins 
was not affected by Laramide tectonism. The Lewis Shale of north- 
western Colorado and southern Wyoming is not related lithogeneti- 
cally to the Lewis of the type area in southwest Colorado. Age of 
the Lewis in the area of study is latest campanian to Late. Maes- 
trichtian. The Fox Hills Sandstone represents the transitional and 
marine sandstones associated with the final withdrawal of the Cre- 
taceous sea. Lance Formation is a nonmarine sequence that inter- 
fingers with the Fox Hills. 


41814 (DOE/BC/10003—22, pp 356) Depositional envi- 
ronment of the Green River Formation of Wyoming: a prelim- 
inary Eugster, H.P.; Surdam, R.C. May 1981. NTIS, 
PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A new model is proposed for the depositional environment 
of the Green River Formation of Wyoming, which is based on a 
combination of lake and playa environments. It is proposed that oil 
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41815 (DOE/BC/10003—22, 358) ee Creta- 

and Tertiary y of Fossil Basin, south 

Oriel, S.S.; Tracey, J.I. Jr. mod 1981. NTIS, PC PC 

A18/MF AOl1. File Number DE82001604 

In Western gas sands project: abstracts information system. 

This report presents new data on the stratigraphy of the 
more than 7000 ft of uppermost Cretaceous and lower Tertiary 
rocks in the northern part of Fossil Basin in southwestern Wyo- 
ming. The data affect earlier interpretations of both stratigraphic se- 
quence and geologic history. The report revises rock nomenclature 
for the region and discusses briefly the bearing of the new data on 
such general questions as origin and tectonic implications. The rock 
sequence in the Fossil basin in some respects is similar to, but in 
order respects differs from, that along the western margin of the 
Green River Basin. 


41816 (DOE/BC/ eee see 
Sandstone 


, W.H. IIL. May 1981. NTIS, PC A18/MF AOl1. 
File Number DE82001604. 
In Western sands pro abstracts information s' 
Gerecup-and dvi rele aoe Wind River 
Basin suggests that the Muddy sandstones were deposited in pro- 
dite: Ginna snd dilte. Ghatn earviipantines, ‘Wb sonleat Ae 
ee ee 
bar sandstone deposition. 


ee ee Sedimentology and 
of the lower Eocene River Formation, cen- 
tral W Seeland, D. May 1981. NTIS, PC Al8/MF 

A01. File Number DE82001604. 

See ee et nine eat eeion anim. 
The Lower Tertiary rocks of the Wind River Basin record- 
ed the uplift and stripping of the sedimentary cover and dissection 
of the crystalline core of the surrounding mountains. The clastic 
sediments of the Wind River Formation were deposited on alluvial 
fans and in braided rivers on the margins of the basin and in mean- 
dering streams and on flood plains in the central part of the basin. 
ing orientations in channel-sandstone deposits were used 
to define the course of the Wind River of Eocene time. This river 
flowed east-southeast across the northern part of the basin and 
flowed eastward across the Casper Arch into the Powder River 


_ (DOE/BC/10003—22, pp 57) Dakota Formation 
in the Plateau area, southwest Utah. Brown, H. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 
In Western sands abstracts information 
Aon gen od etame emaas deena k 
exposed in a 150-mile-wide area in southern Utah from the Kai- 
parowits Plateau to near the Nevada line. The Dakota is comprised 
of sandstone lenses, mudstones and lenticular coal beds. There are 
three major intervals of sand deposition comprised of channel sands 
converting to beach sands to the east. Two persistent coal zones 
are found. Stratigraphic relationships within the Dakota are de- 


41819 (DOE/BC/10003—22, pp 58) Dakota Sandstone 
and Mancos Shale in the Laguna-Acoma-Grants 
Mexico. Landis, E.; Dane, D.; Cobban, W. May 1981. 
NTIS, PC A18/MF ‘A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 
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The generally transgressive rock sequence that constitute the 
lower part of the Cretaceous System in west-central New Mexico - 
the intertongued Dakota Sandstone and Mancos Shale - is here di- 
vided into named formal and informal rock units of regional signifi- 
cance. The formally named rock units are developed in fullest 
degree in the Laguna area where they comprise, in descending 
order, the Twowells Sandstone Tongue of the Dakota Sandstone, 
the Whitewater Arroyo Shale Tongue of the Mancos Shale, the Pa- 
guate Sandstone Tongue of the Dakota Sandstone, the Clay Mesa 
Shale Tongue of the Mancos Shale, the Cubero Sandstone Tongue 
of the Dakota Sandstone, and the Oak Canyon Member of the 
Dakota Sandstone which can be informally divided into distinctive 
upper and lower parts. Eastward and southward from Laguna most 
of the sequence is included in the marine Mancos Shale. Westward 
and northwestward from Laguna most of the sequence is included 
in the fluviatile and paralic Dakota Sandstone. 


(DOE/BC/10003—22, pp 58-59) Offshore equiva- 
lents of Upper Cretaceous Beach Sandstone, north- 
western New Mexico. Campbell, C. May 1981. NTIS, PC 
A18/MF AO0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

In northwestern New Mexico’s San Juan Basin, shelf silt- 
stone and mudstone enclose offshore-bar sandstones. Successively 
younger offshore bars appear landward at progressively higher 
stratigraphic levels and eventually transgress older beach sand- 
stones. These relationships are based principally on data from 21 
core holes with supplementary conventional well data and are illus- 
trated on a cross section extending 15 miles northeast from outcrop- 
ping Gallup Sandstone. The offshore bars are elongated approxi- 
mately parallel with the distant beach shoreline, have not contigu- 
ous landward equivalents but grade seaward into shelf siltstone and 
mudstone, and are composed of parallel beds that are imbricated 
both seaward and down current. Except where churned by bur- 
rowing organisms, the beds internally consist of high-angle cross la- 
minae that dip parallel with the length of the bar. The offshore bars 
presumably formed on a shelf at a break in slope more than 12 
miles seaward from the laterally equivalent beaches. The water 
depth was apparently 200 ft or more, and the depositing currents 
flowed approximately parallel with the distant shoreline. 


(DOE/BC/10003—22, pp 59) Revised interpreta- 
tion of the Cretaceous section on Vermilion Creek, Moffat 
County, Colorado. Reeside, J. Jr. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report is an updated interpretation of a well-exposed 
Cretaceous section along Vermilion Creek in Moffat County, Colo- 
rado. The section is broken down and described in terms of litholo- 
gy, thickness, and identifiable fossils. 


41822 (DOE/BC/10003—22, pp 60) Late cretaceous and 
Early Cenozoic structural southern R 


" pattern, ock Springs 
Uplift, Wyoming. Ritzma, H. May 1981. NTIS, PC A18/MF 
A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This article describes the structural history of the southern 
Rock Springs Uplift in Wyoming. Briefly, two Late Cretaceous and 
Early Cenozoic orogenic episodes made the south end of the Rock 
Springs Uplift a positive area. These episodes formed: (1) the north- 
south Douglas Creek Arch-Rock Springs Uplift structural element 
of Late Cretaceous and Paleocene age, and (2) the Uinta Arch, an 
east-west trending uplift cross-folded normal to the older trend. Its 
history is recorded mostly within one vertebrate faunal zone in the 
span of Eocene time, probably five or so million years. 


(DOE/BC/10003—22, pp 60-61) Laramide history 
of the Wasatch-western Uinta mountains area, Utah. Wil- 
liams, N. May 1981. NTIS, PC A18/MF A0Ol1. File Number 
DE82001604. 

In Western sands pro abstracts information 

Studies of al tasviedne Se events in the Wenatch. 
Uinta Mountains juncture area indicate tat the orogenic episode 
referred to as the Laramide orogeny involves a period of time that 
merges with phases of the Nevadan orogeny at its beginning and 
extends well into the Eocene time. 
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41824 (DOE/BC/10003—22, pp 61) Deformational his- 
tory of the southern end of the Wind River Mountains, Wyo- 
ming. Bell, W. May 1981. NTIS, PC A18/MF AOI. File 
Number DE82001604. 

In Western gas sands os abstracts informat*n system. 

A summary of the deformational history that produced the 
present geologic aspect of the area about the southern end of the 
Wind River Mountains beginning with the Laramide orogeny in the 
Late Cretaceous and ending with Late Miocene or younger defor- 
mational episode is presented. 


(DOE/BC/ ee 7 61) Structure of the 
plift, Carbon Coun yoming. Barlow, J. Jr. 
NTIS, PC A1S/ME AOl. File Number 


In Western gas sands project: abstracts information system. 

The Rawlins Uplift forms a part of the east flank of the 
Green River Basin. The east flank of the Red Desert Basin, a local 
subdivision of the Green River Basin, is coincidental with the west 
flank of the uplift. The uplift is basically a large asymmetric anti- 
cline with steeply dipping strata on the west flank and beds with 
generally moderate dip on the east flank. As is generally the case in 
the Rocky Mountains, the simple anticlinal pattern is complex and 
the strata on the west flank have a high angle of dip and are highly 
faulted and fractured and locally tightly folded. Several folds sec- 
ondary to, and superimposed on, the uplift axis occur on the east 
flank and at the north and south termini of the axis of the uplift. 


1826 (DOE/BC/10003—22, pp 69) Tertiary rocks in 
the central part of the Great Divide Basin, Sweetwater, 
County, Wyoming. nn . G. May 1981. NTIS, PC 

18/MF A01. File Number DE82001604. 

In W West gan sands project abstracts information system. 
This paper describes the Tertiary units that underlie the 

Great Divide Bas Basin. In general, the intertonguing relationships of 
the Wasatch, Green River, and Battle Springs Formations and their 
stratigraphic relationships to the overlying Bridger and Browns 
Park Formations as well as the underlying Fort Union Formation 
are described. The lithology of various tongues of the Wasatch, 
Battle Springs, and Green River are described in detail. All forma- 
tions and tongue members are stratigraphically defined. 


41827 (DOE/BC/10003—22, pp 70).Catalog of forma- 
tions for Green River Basin and adjacent areas. Eaton, E. 
May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Precambrian to Late Tertiary formations and their individual 
members in the Green River Basin are described in alphabetical 
order. Each listing gives the thickness, distribution, type locality, 
bibliographic reference, gross lithology, and stratigraphic/structural 
aspects, as well as the geologic age of the formation of member. 


41828 rer gfe ge ter pp 71) Seateaee and 
facies relationship of the Montanan Group in south-central 


Wyoming, northeastern Utah and northwestern Colorado. 
Hale, L. May 1981. NTIS, PC Al8/MF AO1. OL File Number 
DE82001604. 

In Western sands project: abstracts information system. 

The main li bogie Sentesen and doposkional Uatecy of the 
formations comprising the Montanan Group in the Rock Springs 
area, and their relationship to age equivalents in neighboring areas 
of Wyoming, Utah, and Colorado is described. Strand-lines, facies 
strike, and reconstructed hic conditions were used for 
correlation. The sedimentary lithofacies and their depositional envi- 
ronments are described. The formations discussed are the Baxter, 
Blair, Rock Springs, Ericson, Almond and the Lewis Shale. 


(DOE/BC/10003—22, pp = Paleobotanical cor- 
relations of Late Cretaceous deposits in southern Wyoming. 
Dorf, E. May 1981. NTIS, PC A18/MF A011. File Number 
DE82001604. 

In Western sands abstracts information 

Pulecbotanical depeche inven Rock Springs Uplift aes 
in a region near the town of Kemmerer, Wyoming are described. 
Paleobotanical age determinations of some plant bearing formations 


58 GEOSCIENCES 
5801 Geology And Hydrology 


are different from that made on the basis of invertebrate megafos- 
sils. The Late Cretaceous formations of interest in the Rock Springs 
area are the Almond, Undifferentiated Almond-Ericson, and the 
Lance; in the Kemmerer Region it is the Adaville. Formation 
extent and lithology are given as well as descriptive locations of 
plant-fossil finds. A summation of paleographic implications is in- 
cluded. 


41830 (DOE/BC/10003—22, pp 77) Jurassic and Creta- 
ceous systems of Colorado. Berman, A.; Poleschook, D.; Di- 
melow, T. May 1981. NTIS, PC "A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

Jurassic and Cretaceous rock sequences of Colorado reflect 
seven nonmarine to marine cycles of sedimentation. Jurassic rocks 
were deposited chiefly in continental and marginally marine envi- 
ronments while Cretaceous rocks were deposited in complexly in- 
tertonguing marine and continental settings. The greatest accumula- 
tions of both Jurassic and Cretaceous rocks in Colorado are in the 
western portion of the state. Cycles of sequences are in close agree- 
ment with documented changes in sea level. Recurrent movement 
on ancient basement structural features influenced the distribution 
of facies and thickness of sediments during the Jurassic and Creta- 
ceous Periods in Colorado. Five principal unconformities exist 
within Jurassic sequences and a regional unconformity exists be- 
tween the Jurassic Morrison Formation and the late Early Creta- 
ceous Dakota Group. 


41831 (DOE/BC/10003—22, pp 77) Summary of Lara- 
mide orogeny in Colorado. Tweto, O. May 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Laramide orogeny in Colorado which created mountain 
uplifts and deep bordering structural basins is summarized. It in- 
cludes processes and dates for structural activities in the Late Pale- 
ozoic Uncompahgre-San Luis Highland and Valley, the Sawatch 
Range, the Front Range, the North, South and Middle Park Basins, 
the Uinta Mountains, the Needle Mountains, the White River 
Uplift, and the subsidence of the Denver, Raton, San Juan, Pi- 
ceance, and Sand Wash Basins. Each basin received Laramide oro- 
genic sediments that constituted the principal record of events. The 
Laramide igneous activity is also described. 


41832 (DOE/BC/10003—22, pp 87) Stratigraphic eval- 
uation of the Eocene rocks of southwestern Wyoming. Sulli- 
van, r. May 1981. NTIS, PC A18/MF AO01. File Number 
DE82001604. 


In Western sands project: abstracts information system. 
The Eesty ferdeny seche in sovthinertion Wyoming com- 
prise 10,000 to 20,000 ft of a basically conformable succession of 
Fort Union, Wasatch, Green River and Bridger-Washakie Forma- 
tions. This sequence of rocks was deposited in an extensive inter- 
montane basin system surrounded by high marginal uplands. 
Streams from the surrounding uplands deposited sediments to form 
the predominantly fluvial succession of Wasatch, Bridger and Wa- 
shakie Formations. During the Early and Middle Eocene, contin- 
ued downwarping caused a series of lakes (Lake Gosiute) to form 
in which was deposited a succession of lacustrine sediments of the 
Green River Formation. Throughout their history, the lakes fluctu- 
ated in size in response to climatic and tectonic changes. The oscil- 
lations of the lakes resulted in the Green River Formation interton- 
guing with rocks of the upper part of the Wasatch Formation and 
the lowere part of the Bridger and Washakie Formations. The main 
center for lacustrine of the Green River Formation was 
along the front of the Unita Mountains in the Green River and Wa- 
shakie Basins. 
41833 (DOE/BC/10003—22, pp 89-90) Study of the 
Cretaceous-Tertiary in the Piceance Creek 
Ohio Creek Formation 
Canyon or Mesaverde Formation. Johnson, R.C.; May, R. 
. NTIS, PC A18/MF AOl. File Number 


DE82001604 
In Western gas sands project: abstracts information system. 
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Detailed work in the southwest Piceance Creek Basin and 
reconnaissance work elsewhere in the basin have shown a major re- 


thick as 30 m and more, separated by gray claystone, gray mud- 
stone, and thin coal beds. Lenses of small chert pebbles are scat- 
tered throughout the upper 410 m of Cretaceous strata underlying 
the unconformity. The kaolinitic, sparsely conglomeratic zone has 
been called the Ohio Creek Conglomerate or the Ohio Creek For- 
mation by previous workers. The presence of conglomerate and the 
white color, the two features used to define the formation, are inde- 


top to the Hunter Canyon or Mesaverde Formation. 


41834 (DOE/BC/10003—22, pp 91) Characteristics of 
pores in some Upper Cretaceous nonmarine sandstones, Uinta 
Utah. Keighin, c. May 1981. NTIS, PC A18/MF 
AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Pore characteristics of Fine to very-fine grained, nonmarine 
Upper Cretaceous sandstones appear to be modified less by me- 
chanical compaction than by chemical processes. Dissolution of 
carbonates and some other mineral grains formed some intergranu- 
lar pores having relatively smooth walls, but many of these pores 
are partially to extensively filled with kaolinite. Formation of authi- 
genic kaolinite and illite produced much microporosity, with at- 
tendant high surface area and tortuous fluid-flow paths. These fea- 
tures have strong influence on real or calculated water saturation 
resistivity, sonic and neutron logs, and permeability. 


(DOE/BC/10003—22, pp 95) ae character- 
ization of fluid saturation in western sands - annual report for 
FY 1979. Nuckoks, E.B.; Jackson, J. May 1981. NTIS, PC 
A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information s: 

Fluid saturations are o! primary interest in typical ucing 
formations having relatively low porosities. With such low porosi- 
ty, conventional geophysical logging tools are not useful. Los 
Alamos National Scientific Laboratory (LASL) has concentrated 
on new concepts to measure fluid saturations. Nuclear Magnetic 
resonance (NMR) techniques are used to measure the precession of 
a magnetic moment in an applied field. Earlier work was limited by 
the weak natural magnetic field, but LASL has developed new 
NMR approaches that permit measurements of the concentration 
and type of nuclei at a distance of several diameters from the well- 
bore. These techniques show promise in measuring proton concen- 
tration at discrete distances from the wellbore and in measuring the 
fluid invasion distances and rates. 


41836 (DOE/BC/10003—22, pp 102) Project Rio 
Blanco geology of the Piceance Basin. May 1981. NTIS, PC 
mart —— File Number DE82001604. 
estern sands pro; abstracts information s 

Geven ‘River dene G eeeet bas =: 
Sins: eagles dine ot ae oc en inna ate 
plays gentle dips, less than 500 ft per mile. Faulting in the basin is 
confined to zones of major structural deformations but jointing is 
extensive throughout the entire region. The Green River through 
Mancos stratigraphy is described. The document also contains a 
discussion of sand lens geometry including a statistical analysis of 
lens geometry together with a discussion of the properties of Green 
ee 
and 


41837 eee 10003—22, 103) Project Rio 

Blanco hydrology of the Piceance Stscunae tate. May 1981. NTIS, 
PC ae A01. File Number See 

estern sands formation system. 

This sper aeeauie Coa the hearts eee of the Piceance 

Basin as a whole and detailed hydrology within a two mile radius 

of the Rio Blanco site. Annual surface drainage from the basin is 
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about 26,000 acre-ft with maximum flow occurring in summer 
months. Several ground water aquifers exist. Alluvium is an excel- 
lent aquifer but occurs only near major drainages. Three aquifers 
exist in the Green River Formation: the uppermost produces from 
fracture permeability, the center produces from leached permeabil- 
ity the lowermost produces from sands. Pre-Green River aquifers 
are discontinuous sands with considerable hydrocarbon content. 
The site-specific discussion describes these aquifers in detail. Water 
quality and ion content are tabulated throughout. 


41838 (DOE/BC/ —_——> >? 145) Gasbuggy 
palynol May 1981. NTIS, F PC 
A18/MF AO1. File cher  DEG2001 604. 

In Western gas sands project: abstracts information system. 

The first test hole for Project Gasbuggy in the San Juan 
Basin, was drilled to obtain core samples for laboratory examination 
of rocks that possibly might be affected by the proposed nuclear 
explosion. The hole was cored from the base of the Nacimiento 
Formation (Paleocene) to the upper part of the Lewis Shale (Creta- 
ceous). The pollen assemblages present in samples above 3,714.7 ft 
are indicative of a Tertiary age. Below this depth a Late Creta- 
ceous index fossil was common. A conspicuous palynological 
change was also observed at about 4,060 ft, within the lower 
tongue of the Fruitland and Formation. The Cretaceous pollen as- 
semblages are distinctly different from those of the Judith River 
Formation of Wyoming. Several palynomorph species suggest that 
the lower part of the Gasbuggy Cretaceous is older than any part 
of the Cretaceous examined from the Raton Basin. A correlation 
chart is presented showing the postulated positions of the forma- 
tions in relation to the Western Interior invertebrate reference se- 
quence. 


41839 (DOE/BC/10003—22, pp 160) Gallup Sandstone, 
its age and relationships south and east of the 


stratigraphic 
type locality. Dane, C.H.; ate, G.O.; Reeside, J.B. 


May 1981. NTIS, PC Ai8/MF AO0Ol. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

This paper summarizes new supplementary facts on the 
thickness, faunas, and intertonguing relationships of the Cretaceous 
Gallup Sandstone and the overlying and underlying formations in 
the outcrop areas in the vicinity of Gallup, New Mexico, and in the 
region to the south and east. The Gallup unit, the basal formation 
of the Mesaverde Group, overlies and intertongues with the 
Mancos Shale. Lithologic characteristics of the Gallup and inter- 
tonguing units are described along with stratigraphic relationships 
of the transgressive/regressive facies model. Correlatives and ages 
are also discussed. 


41840 (DOE/BC/10003—22, pp 160-161) Gallup Sand- 
stone as exposed in the western part of the San Juan Basin. 
Beaumont, E.C. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

The paper presents some of the features of the Gallup Sand- 
stone as observed in outcrop on the western side of the San Juan 
Basin. The distribution and boundaries of the unit are described. 
The Gallup is underlain by the Mancos Shale and intertonguing of 
the two is common. In turn the Gallup is overlain by the nonmar- 
ine Dilco member of the Crevasse Canyon Formation. The deposi- 
tional history of the regressive Gallup with minor transgressive 
phases, is given. Lithology, correlating members, thickness, and 
geologic age of the Gallup are discussed. 


41841 (DOE/BC/ aaa pp 162) Nacimiento Moun- 
tains - history and relation to the San Juan Basin. Parker, 
J.W. May 1981. NTIS, PC A18/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The paper briefly summarizes the complex geologic history 
of the Nacimiento and San Pedro Mountains that form the eastern 
boundary of the San Juan Basin, a Laramide structural feature, in 
New Mexico. Precambrian, Mesozoic, Tertiary and Quaternary tec- 
tonic history and stratigraphy are presented. 
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(DOE/BC/10003—22, Pp 162) Stratigraphy 
west central New Mexico. Foster, R.W. aae 1981. Nris, 
PC A18/MF A0O1. File Number DE8200 

In Western gas sands — ailiats cones system. 

This paper summarizes the stratigraphy of west-central New 
Mexico. Units ranging from Precambrian to Recent are discussed in 
ascending geologic order. Time-rock units are described as to geo- 
graphic distribution and thickness variations, lithology, depositional 
environment, stratigraphy and structure. Considerable stratigraphic 
information has been accumulated largely as a result of mapping for 
a new state geologic map. Subsurface geology has been refined on 
the basis of numerous prospect wells drilled. 


(DOE/BC/10003—22, oe xu Geology of the 
Zuni Mountains, Valencia and New 
Mexico, Smith, C.T. May 1981. NTIS, PC A18/MF AO1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The Zuni Mountains are a low northwest-southeast trending 
range in northwestern New Mexico and are considered the south- 
ern boundary of the San Juan Basin. The mountains are strongly 
asymmetrical, with vertical to overturned dips on the southwest 
flanks, and gentle dips on the northeast side. The range consists of 
a Precambrian metamorphic and igneous core overlain by Late Pa- 
leozoic sediments and in turn overlain, in the eastern and southeast- 
ern parts of the mountains, by Tertiary and Quaternary basaltic 
lavas. Lithology and depositional environments of the geologic 
units are discussed as is the geologic history. 


ce i 10003—22, PP 163) Depositional envi- 
ronments of basal Cretaceous rocks of the Colorado Plateaus. 
Young, R.G. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

This article discusses the depositional environments, facies, 
and lithologic aspects of the basal Cretaceous strata of the Colora- 
do Plateau. Such environmental information is useful in determining 
growth rates of old structures, reconstructing paleogeography, pro- 
jecting lithologies, predicting pinchouts in the subsurface, and iden- 
tifying periods of erosion or non-deposition. The basal Cretaceous 
strata consists of the Cedar Mountain Formation, Dakota Sand- 
stone, and the basal portion of the Mancos Shale. The basal Creta- 
ceous sediments formed in a variety of marine transitional and non- 
marine environments. These environments are recognized as pied- 
mont, floodplain, paludal, deltaic, lagoonal-estuarine, littoral and 


41845 oe 10003—22, pp 164) Tectonics of the 


San Juan Basin and surrounding areas. Kelley, V.C. May 
1981. NTIS, PC A18/MF AOl. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
The San Snos Manin lee te the encthenatetn pait of the Colo- 
tado Plateau. The basin is a roughly circular depression located in 
the northwestern corner of New Mexico, but extends slightly into 


7. oe Monocline and the Four 
the south, rather arbitrarily, by the 


tho Son Juan Dome ie chout 20,000 ft and against the Neci- 
usin chess 14,000 ft. Although the San Juan Basin may 
have its form and tectonic evolution controlled in a few places by 
Late Paleozoic disturbances, the basin is predominantly a Laramide 
orogenic feature. 


41846 Pa she age pee 165) of fossil ver- 
tebrates in interpretation of oa ieee stratigraphy of 


the San Juan Basin, New Monies. Clemens, W.A. a 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Sedimentary rocks of Cretaceous, nonmarine origin are 
well exposed in some of the valleys the Chaco River drainage 
system that roughly parallels the southern and western margins of 
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the San Juan Basin. In some areas these rocks contained rich con- 
centrations of vertebrate fossils. Interpretations based on these fos- 
sils have played a part in the development of a stratigraphic nomen- 
clature for the Late Cretaceous, nonmarine deposits of the basin 
and biostratigraphic interpretations of their ages. The history of 
vertebrate paleontological researches in the San Juan Basin is sum- 
marized in the paper. Results of paleontological research by work- 
ers who contributed to the stratigraphic nomenclature and correla- 
tions are presented. 


41847 eae het 10003—22, pp 166) Dakota Sandstone 
and Mancos Shale in the Gallup area. Dane, C.H.; Bachman, 
G.O. May 1981. NTIS, PC Ai8/MF AOl. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

Several stratigraphic sections of the Mancos Shale and 
Dakota Sandstone were measured east and southeast of Gallup. The 
Mancos Shale of this area represents only the much diminished 
lower part of the formation of the type locality. Where measured, 
the Mancos is 703 ft thick with the underlying Dakota Sandstone 
being 86.5 ft thick. A bed-by-bed lithologic description along with 
the faunal assemblage is presented. Other measured nearby sections 
give generally concordant thicknesses for the Mancos Shale. The 
character and thickness of the measured Dakota are rather closely 
duplicated in a nearby section measured by others. In general, the 
Dakota of the Gallup area represents a transgressive deposit, partly 
fluvial, partly lagoonal and partly an offshore sandy marine unit. 


_ The Dakota in the Gallup area is undated by fossils. 


41848 Oe ee. at 167) Composition and 
pete Se a = Northern 

Great Plains region. Schultz, L.G.; Tourtelot, ; Gill, 
J.R.; Boerngen, J.G. May 1981. NTIS, PC A18/MEE AOol. 
File Number DE8200 1604. 

In Western sands project: abstracts information system. 

The Pierre Shale and equivalent rocks of Late Cretaceous 
age in the east-central Dakotas consist of several hundred feet of 
offshore-marine shale and minor marl; in west-central Montana, 
near the sediment source, the equivalents of the Pierre Shale con- 
sists of several thousand feet of the volcanic-rich and mostly non- 
marine sediments; and in the area between, both types of rock are 
separated by tongues of nearshore-marine siltstone and sandstone 
that mark three major marine transgressions across the area. The 
major-, minor-, and trace-element composition was determined for 
226 samples of these rocks, and the mineralogical composition was 
determined for 1,350 samples. Slurry pH, Atterberg limits, and 
grain and bulk densities were determined on some samples. Much 
of the observed regional and stratigraphic variation in major con- 
stituents is the result of the aforementioned transgressions. The vast 
majority of detritus that formed the Pierre Shale came from the 
west. The eastern borderland of the Pierre sea contributed only to 
minor local increases in kaolinite and quartz. Most of the illite, 
chlorite, and probably kaolinite came from erosion of older rocks, 
mostly from the southwest, as these minerals are most abundant in 
Wyoming. The major sources of sediments were the Elkhorn 
Mountains Volcanics and similar volcanic piles just west of the 
sampled area, which contributed two-thirds to three-fourths of the 
material in the Pierre Shale and its equivalents in the area studied. 


(DOE/BC/10003—22, poeta gt A Significant ammo- 
nite finds in uppermost Mancos and overlying forma- 
tions between Barker Dome, New Mexico, and Grand Junc- 
tion, Colorado. Cobban, W.A. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The ammonite record of the Campanian part of the Upper 
Cretaceous Series was examined in three areas - north side of the 
San Juan Basin, an area southeast of Montrose, and the Book Cliffs 
area near Grand Junction. On the north flank of the San Juan 
Basin, rocks of Campanian age comprise the uppermost part of the 
Masoonn Satie: etd. te Geetaiiens Biactonaetin Coenes, Sante Mata, 
Pictured Cliffs Sandstone, and possibly the Fruitland and Kirtland 
Formations. The oldest zone is represented by the earliest form of 
Scaphites hippocrepis (DeKay) in the uppermost part of the 
Mancos Shale. The youngest ammonite record is in the lower part 
of the Pictured Cliffs Sandstone. The Mesaverde Group grades 
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northward into shale, and in the Montrose, Colorado area, the 
Mancos Shale includes marine strata up to the base of the Pictured 
Cliffs Sandstone. Near Montrose, nine ammonite zones are known 
in the Campanian part of the Mancos Shale including three that 
have not been found on the north flank of the San Juan Basin. 
Northeast and east of Grand Junction, Colorado the Mancos Shale 
is overlain by the Mount Garfield Formation, which has the Roilins 
Sandstone Member at its base. Eleven ammonite zones are known 
from the Campanian part of the Mancos Shale in the Grand Junc- 


(DOE/BC/10003—22, pp 168) ie histo- 
ry of the Dakota Sandstone, San Juan area, New 
Mexico. Owen, D.E. May 1981. NTIS, PC Al A18/MF Aol. 
File Number DE82001604. ome 

In Western sands formation system. 

The Tiiot Geedaone Pic a Soe in the San Juan Basin 
area of northwestern New Mexico and southwestern Colorado in- 
cludes rocks which were deposited under diverse marine and non- 
marine conditions. A depositional model for Dakota sedimentation 
based on observed primary sedimentary structures, grain-size pa- 
rameters, bioturbation, and fossils consists of the following vertical 
succession, from the bottom up, or lateral array of major units: (1) 
braided-stream sandstone; (2) meandering-stream complex; (3) 
coastal shale; (4) coastal sandstone; (5) offshore shale. Due to re- 
gional and local variations in depositional conditions and post-depo- 
sitional erosion, all five major depositional units of the model are 
not commonly present at a single locality. The braided-stream sand- 
stone is best developed in the Chama Basin while meandering 
stream complexes are widespread, but best displayed in the north- 
western San Juan Basin. The coastal-shale unit also occurs in the 
Chama Basin and generally in eastern parts of the San Juan Basin. 
Coastal-sandstone and offshore-shale units are repeated vertically in 
the southern San Juan Basin. The Twowells Sandstone - 
Whitewater Arroyo shale pair and three lower pairs forms four cy- 
clothems developed in the marine-dominated environment during 
four brief regressive phases of the overall transgression. 


(DOE/BC/10003—22, pp 177) Spatial dimensions 
of Upper Cretaceous Rocky Mountain area. 
Weimer, R.J. May 1981. NTIS, PC A18/MF AOl1. File 
Number DE82001604. 

In Western sands pro abstracts information system. 

The Cuuthesens of ee Mountain region contains 
sandstones that were deposited in marine, transitional, and nonmar- 
ine environments. Spatial dimensions of sandstones deposited in 
shallow neritic and transitional environments are regular in charac- 
ter and are easily defined. Minimum size sand bodies are well 
shown by the Fox Hills Sandstone where it is exposed on the 
northeast flank of the Rock Springs Uplift, Wyoming. This forma- 
tion consists of a series of barrier bar sandstones that change north- 
westward to lagoonal shales (Lance Formation), and southeastward 
to marine shale (Lewis Shale). Detailed surface analysis of one bar- 
rier bar shows a thickness of 30 ft and a width of 6-7 miles from 
the lagoonal shale and sandstone facies to the marine shale and silt- 
stone facies. Each bar is believed to have extended along much of 
the western margin of the Cretaceous seaward. The upper part of 
the Judith River Formation of central and eastern Montana exem- 
plifies a transitional and marine sandstone unit having a maximum 
width. The unit is 140 miles wide and was deposited between la- 
goonal shale facies to the west and marine shale facies (Pierre 
Shale) to the east. Thickness of the unit ranges from a wedge edge 
to 100 ft. The geometric pattern of most of the sand bodies that 
accumulated along the Cretaceous shoreline is similar in character 
to the above examples and ranges in size between these extremes. 


41852 ee 10003—22, pp 181-182) Pre-Morrison 
stratigraphy of the southern and western San Juan Basin. 
Momper, J.A. May 1981. NTIS, PC Ai8/MF AO1. File 
Nuldber ‘DE82001604. 

ee a ae abstracts information s 

The pre-Morrison stratigraphic succession in the sou and 
west parts of the San Juan Basin includes a blanket distribution of 
Permian, Triassic, and Jurassic strata and subcrops consisting of 
Cambrian, Devonian, Mississippian, and Pennsylvanian rocks. This 
diversified section ranges in thickness from about 3500 to 5660 ft. 
Structural control is limited to establish unequivocal correlations 
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and facies relationships. Major hiatuses developed after the Early 
Cambrian and prior to the Late Devonian, possibly following 
Upper Devonian deposition, and also during the Mississippian 
period. During Lower Pennsylvanian, at least two intervals of 
orogeny occurred. Locally, additional disturbances probably ‘oc- 
curred spasmodically throughout the Pennsylvanian. One or two 
major depositional breaks are also evident within strata of Lower 
Permian age over large parts of the Colorado Plateau. Sometime 
after termination of Middle Permian deposition, and prior to Early 
Triassic time, a widespread epeirogeny effected the region. Oroge- 
ny also followed lower Triassic deposition. The last pre-Morrison 
hiatus of appreciable magnitude preceded mid-Jurassic deposition. 


41853 (DOE/BC/10003—22, pp 218) Stratigraphy and 
geologic history of the Montana Group and equivalent rocks, 
Montana, Wyoming and North and South Dakota. Gill, J.R.; 
Cobban, W.A. May 1981. NTIS, PC A18/MF AOl1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

During Late Cretaceous time a broad north-trending epicon- 
tinental sea covered much of the western interior or North Amer- 
ica and extended from the Gulf of Mexico to the Arctic Ocean. 
The sea was bounded on the west by a narrow, unstable, and con- 
stantly rising cordillera which extended from Central America to 
Alaska and which separated the sea from Pacific oceanic waters. 
The east margin of the sea was bounded by the low-lying stable 
platform of the central part of the US. Rocks of the type Montana 
Group in Montana and equivalent rocks in adjacent states, which 
consists of eastward-pointing wedges of shallow-water marine and 
nonmarine strata that enclosed westward-pointing wedges of fine- 
grained marine strata, were deposited in and marginal to this sea. 
These rocks range in age from middle Santonian to Early Maes- 
trichtian and represent a time span of about 14 million years. 
Twenty-nine distinctive ammonite zones, each with a time span of 
about half a million years, characterize the marine strata. Rates of 
transgression and regression determined for the Montana Group in 
central Montana reveal that the strandline movement was more 
rapid during times of transgression. Rates of the sedimentation 
range from less than 50 ft per million years in the eastern parts of 
North and South Dakota to at least 2500 ft in western Wyoming. 


41854 (DOE/BC/10003—22, pp ig eee unconfor- 
mity in Late Cretaceous, Wyoming. Gill, J R. Cobban, W.A. 
May 1981. NTIS, PC A18/MF AO1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

An important angular unconformity, present throughout 
much of Wyoming at the base of the Teapot Sandstone Member of 
the Mesaverde Formation and its lateral equivalent - the Pine Ridge 
Sandstone Member of the Mesaverde Formation and the upper part 
of the Ericson Sandstone, is the result of erosion that took place 
about 72 million years ago following broad regional uplift. The 
Teapot equivalents rest on progressively older rocks from east to 
west. Possibly as much as 3600 ft of strata was eroded from the 
western part of the State. 


41855  (DOE/BC/10003—22, pp 221) Stratigraphic rela- 


tions of Upper Cretaceous Lamont-Bairoil area, south- 
central Wyoming. Reynolds, M.W. May 1981. NTIS, PC 
A18/MF AO01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Uniformities in Upper Cretaceous rocks of south-central Wy- 
oming mark areas of uplift and erosion, and account for the thin- 
ning and absence of the Mesaverde Formation near Lamont and 
Bairoil. An unconformity at the base of the Teapot Sandstone 
Member of the Mesaverde bevels the underlying part of the Mesa- 
verde from south to north. Local tectonic activity in post-Teapot 
and early Lewis time resulted in additional uplift and in truncation 
of the Mesaverde Formation across the area by marine planation. 
Maximum truncation of strata occurs on the west and north flanks 
of Lost Soldier Anticline, where the Mesaverde is absent; and on 
the south flank of the Sweetwater Arch, where the Mesaverde is 
absent and the Lewis Shale lies on progressively lower portions of 
the Cody Shale. 
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41856 (DOE/BC/10003—22, pp 229) Further tests of 
the paleomagnetic core-orienting technique. Van Ailstine, 
D.R. May 1981. NTIS, PC Al8/MF A0O1. File Number 
DE82001604. 

fy na gece cage age roject: abstracts information system. 

In a previous study, the feasibility of using paleomagnetism 
te wall Gilt ensee fein Cie Macnweiy Puvihaibts wah ended 
en. That investigation involved paleomagnetic analysis of 173 plugs 
obtained from corehole CA-77-2 in the southern Piceance Creek 
Basin. During that study it became apparent that the presumably 
Cretaceous fossil magnetization was being distorted by a drilling- 
induced magnetization. Because the core had not been convention- 
ally oriented, there was no check on the accuracy of the paleomag- 
netic orientations. The present investigation was based on 152 os 
ples obtained from oriented cores from DOE-GC-1 Hole, No. 
Mesa Unit Well and from outcrop. The investigation ame 
(1) thorough sample preparation is required for optimum grouping 
of paleomagnetic directions, (2) paleomagnetic inclinations are 
steepened by drilling-induced ion, (3) there is uncer- 
tainty in the age of magnetization of the Mesaverde and hence in 
the correct reference declination. 


(DOE/BC/10003—22, pp 230-231) Geology of 
Green River Formation and associated Eocene rocks in south- 
western Wyoming and adjacent parts of Colorado and Utah. 
Bradley, W.H. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

ie aes Oe eee eine abstracts information system. 

Discussed in this report is the geology of the Eocene rocks 
in an area of about 17,000 square miles. Its purpose is to provide 
the geologic foundation necessary to understand and reconstruct 
the conditions under which the Green River, Wasatch, and Bridger 
Formations came into being. Four large structural units dominate 
the area. The first two are the Green River and Washakie Basins, 
each of which is a large synclinal basin. These are separated by the 
third unit, an anticlinal uplift of comparable size known as the 
Rock Springs Uplift. A fourth large unit, the Great Divide Basin, is 
perched on the Continental Divide; it is not only a structural unit 
but a shallow topographic basin. Most of the Eocene rocks belong 
to three formations - Wasatch, Green River, and Bridger. The 
Green River Formation is of lacustrine origin. The fluviatile sedi- 
ments have been divided into the Wasatch and Bridger Formations. 
Though the Bridger Formation is predominantly fluviatile, it con- 
tains a considerable number of thin extensive layers of lacustrine 
sediments. Most of the Wasatch Formation underlies the Green 
River Formation, and most of the Bridger Formation overlies it; 
but locally around the margins, the Bridger rests directly on the 
Wasatch. The Green River interfingers and intertongues with both 
fluviatile formations. 


41858 (DOE/BC/10003—22, pp 231) Stratigraphic sec- 
tions of Jurassic San Rafael Group and adjacent rocks in Rio 
Blanco and Garfield Counties, Colorado. Wright, J.C.; 
Dickey, D.D. May 1981. NTIS, PC A18/MF AO1. File 
Number DE82001604. 
In Western sands abstracts information s 
Tits sapott condi « as ee ee 


Cee Gh he ah ten the 
a in nee Utah. 
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conformably overlies the Cretaceous Mesaverde, and in turn in 
overlain by the Greek River Formation. 


(DOE/BC/10003—22, pp 240) Stratigraphy of the 
Duchesne River Formation (Eocene-Oligocene?), northern 


Uinta Basin, Utah. Andersen, D.W.; Picard, 
M.D. May 1981. NTIS, PC Al8/MF A0Ol. File Number 
DE82001604. 

In Western gas sands —— abstracts information system. 

The Duchesne River Formation consists of more than 3000 
ft of fluvial conglomerate, sandstone and fine-grained rocks. On the 
basis of lithology, splitting characteristics and bedding types, the 
Duchesne River Formation is subdivided into four lithostratigra- 
phic units. The names Brennan Basin, Dry Gulch Creek, Lapoint 
and Starr flat members are proposed for these units. The bound- 
aries, with the possible exception of the base of the Lapoint 
Member, are probably time-transgressive, but the members include 
the entire formation and can be identified over large areas. 


41861 (DOE/BC/10003—22, pp 247-248) Stratigraphy 
and paleontology of Bisti San Juan County, New 
Mexico. Hutchinson, P.J. May 1981. NTIS, PC A1l8/MF 
AO01. File Number DE82001604. 

Se ee abstracts information system. 

Study of 29 stratigraphic sections of the Upper Cretaceous 
Cliff House Sandstone, Lewis Shale, Pictured Cliffs Sandstone, 
Fruitland Formation, and Kirtland Shale in the Bisti Badlands of 
northwestern New Mexico suggest ition in deltaic environ- 
ments. Cliff House Sandstone littoral, Lewis Shale prodelta and 
delta-front, Pictured Cliffs strand-plain, levee, and distributary- 
channel, Fruitland Formation paludal, estuarine, and delta-plain, 
and Kirtland Shale flood-plain facies document the 
and regression of the last epeiric seaway for the San Juan Basin. 


41862 SS 10003—22, 2. oP 251) Muddy Sandstone 
- Wind River Basin. Dresser. May 1981. NTIS, PC 
A18/MF AO1. File rhein 1hE82001604 

In Western vaedeee se abstracts information system. 

The facies o' the Mud in the Wind River Basin 
inchnde elithans windink Gana Siete och iin, adinele> 
deposits. These facies can be distinguished and mapped by a combi- 
nation of attributes that includes rock types, thicknesses, sedimenta- 
ry structures, organic traces and remains, and vertical and lateral 
stratigraphic relations. Measured sections in graphic form, of 
Muddy Sandstone are presented. 


41863 (DOE/BC/10003—22, ps 253) yn mg and 
deposition between a — and an impinging thrust 
belt; H Basin, Wyoming. Door, J.A. Jr.; aaa 
D.R.; Steidtman, J.R. May 1981. NTIS, PC Als AOl. 
File Number DE82001604. 

yject: abstracts information system. 


Ti pon ieee project: 

with the Laramide orogeny and the later 
bhtory of to anathden gest of tie MAMI inn Gen Wilh ont 
with the neighboring synorogenic basin and foreland ranges of the 
Wyoming structural province. The Hogback Basin has a particular- 
ly significant location because it lies in the zone of impingement be- 
tween foreland uplifts on the east and the thrust belt on the west. 
Furthermore, synorogenic deposits in the basin can be closely dated 
and related in time and space to the important structures of the 
region. The objectives of the paper are (1) to assemble and review 
the results of structural mapping, stratigraphic and sedimentologic 
studies, and paleontologic dating within the area; (2) to integrate 
and interpret these data in a detailed analysis of the depositional 
and deformation history of the region, particularly for Laramide 
and post-Laramide time; (3) to integrate the geology of this area 
with that of the Jackson Hole area to the north and the Green 
River Basin and thrust belt to the south; and (4) to consider some 
of the regional tectonic cause-effect relationships. 


41864 (DOE/BC/10003—22, pp 255) Stratigraphic sec- 
Group and 


tions of Jurassic San Rafael adjacent rocks in 


Park, Pitkin, and Gunnison Counties, Colorado. 
t, J.C.; Dickey, D.D. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 
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In Western gas sands project: abstracts information system. 

This report consists o' six measured sections of the Jurassic 
San Rafael Group in northwestern Colorado. The Curtis and En- 
trada are the only formations of the San Rafael Group that are 
present in these sections. 


41865 (DOE/BC/10003—22, pp 255) Stratigraphic sec- 
tions of Jurassic San Rafael Group and t rocks in 
Delta, Mesa, and Montrose Colorado. Wright, J.C. 
Dickey, D.D. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report consists of three measured sections of the Juras- 
sic San Rafael Group in west-central Colorado. The Summerville 
and Entrada are the only formations of the San Rafael Group that 
are present in the sections. 


41866 (DOE/BC/10003—22, pp 259) Abnormal pres- 
sures and conductivity anomaly, northern Green River Basin, 
Wyoming. Rathbun, F.C. May 1981. NTIS, PC A1l8/MF 
A01. File Number DE82001604. 


In Western project: abstracts information system. 
Abnormally Seton emntion pressures occur in the northern 


Green River Basin, Wyoming. Highest pressures are found in the 
Lower Tertiary-Upper Cretaceous interval in a belt along the front 
of the Wind River Mountains. Somewhat lower pressures are en- 
countered on the west side of the basin, near the Wyoming overth- 
rust belt, in the Cretaceous Hilliard-Frontier-Dakota interval. In the 
central part of the basin pressures are near normal, at least to 
depths of 10,000 ft. A reversal of the slope of the conductivity plot 
is associated with the abnormally high pressures. Mapping of the 
top of the conductivity slope reversal on a regional scale defines 
large areas which are suspected to be underlain by over-pressured 
shale sections. The distribution of these areas with respect to major 
tectonic elements, notably the Wind River Uplift and the Wyoming 
overthrust belt, suggests that tectonism is the cause of the abnormal 
pressures. 


— (DOE/BC/10003—22, pp 261-262) coatnety 
and nomenclature of some Upper : Gomme and Lower Ter- 

tiary rocks in south-central Wyoming. Gill, J.R. Merewether, 
E.A.; Cobban, W.A. May 1981. NTIS, PC A18/MF AO0Ol1. 
File Number DE82001604. 

In Western — TO, abstracts information s: 

Upper Cretaceo Costinen code ins cioed and correlated i 
Steele Shale, Mesaverde teas (consisting of the Rock River For- 
mation, Haystack Mountains Formation, Allen Ridge Formation, 
Pine Ridge Sandstone, and Almond Formation), Lewis Shale, Fox 
Hills Formation, Medicine Bow Formation, and the lower part of 
the Ferris Formation. The Lower Tertiary rocks described consist 
of the upper part of the Ferris Formation of Paleocene age and the 
overlying Hanna Formation of Late Paleocene and Eocene age. 


41868 (DOE/BC/10003—22, pp 262) Subsurface corre- 
lations of the Cretaceous Greenhorn-Lakota interval in North 
Dakota. Hansen, D.E. May 1981. NTIS, PC A18/MF AO1. 
File —— DE82001604. 
estern sands abstracts information system. 
This report corsdiates Riscoetatectee. 
ceous Greenhorn-Lakota interval in North Dakota. Rock samples 
and mechanical logs from forty-six petroleum exploration wells 
were studied and combination mechanical and lithologic logs were 
plotted on cross-sections to show the correlations. An additional 
one-hundred mechanical logs from petroleum exploration wells 
were studied and the data obtained were used to prepare several 
isopach, sandstone percentage, sand-shale ratio, and sandstone 
thickness maps. The stratigraphic interval studied consists, in as- 
cending order, of the Lakota, Fuson, Fall River, Skull Creek, New- 
castle, Mowry, Belle Fourche, and Greenhorn Formations. The 
formation nomenclature used is that of the Black Hills, South 
Dakota, where the formations crop out. The term Dakota is pro- 
posed for a group consisting of the Lakota, Fuson, Fall River, 
Skull Creek, New Castle, and Mowry Formations. 


41869 (DOE/BC/10003—22, pp 270) Petrography of 
Mesaverde Sandstones in Wyoming. Pryor, W.A. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 
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In Western gas sands project: abstracts information system. 

The Mesaverde Group is a genetically related series of chief- 
ly coarse clastic materials that reflect a regressive-transgressive 
phase of sedimentation in the Cordilleran geosyncline during Later 
Cretaceous. The lower regressive phase includes the Adaville, 
Blair, and Rock Springs Formations of southwestern Wyoming; the 
Bacon Ridge and undifferentiated lenticular sandstone and shale se- 
quence of the Teton County area; and the Lower Mesaverde-Park- 
man units of northeastern and eastern Wyoming. The upper 
transgressive phase includes the Almond Formation of southwest- 
ern Wyoming and the Upper Mesaverde-Teapot units of northeast- 
ern and eastern Wyoming. Regional isopach and lithofacies maps in 
this sequence show a westward thickening and an increase in sand- 
shale ratios to the west. The maps also indicate that the sequence 
thickens greatly in the southern one-third of the state, exceeding - 
3000 ft. Mesaverde sandstones can be generally classified as sub- 
graywackes and lithic graywackes (dirty sandstones), and proto- 
quartzites. There does not appear to be any significant pattern of 
sandstone type distribution. The closely related Upper Cody and 
Lewis Sandstones are identical in composition to those of the Mesa- 
verde Group. 


41870 (DOE/BC/10003—22, pp 284) Offshore bar de- 
posits of Semilla Sandstone member of Mancos Shale, LaFon, 
N.A. May 1981. NTIS, PC A18/MF A0O1. File Number 
DE82001604. 

In Western gas sands project: abstracts information system. 

The Semilla Sandstone, which crops out on the eastern side 
of the San Juan Basin, formed as several discrete offshore shallow- 
marine sandbars separates laterally by muddy interbar areas. Bar se- 
quences consist of a lower fine-grained, silty sandstone that grades 
upward into a coarser grained, better sorted, trough-cross-bedded 
sandstone. The maximum thickness of the Semilla is 21 m. Bars are 
elongated parallel with the shore and in the direction of dip of 
cross-bedding. The bars were deposited approximately 50 to 80 km 
from the shoreline by storms, possibly augmented but not overshad- 
owed by tidal currents. Sand deposition was probably localized on 
the ancient shelf at a slight steepening of slope of the sea floor. A 
tidal-current origin is unlikely for the Semilla Sandstone and for 
most other described offshore bars. 


41871 (DOE/BC/10003—22, pp ao Faulting on 
the north flank of the Uinta Mountains, Utah and Colorado. 
Ritzma, H.R. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

A complex system of faults forms the boundary between the 
Uinta Uplift on the south and the several adjacent basins and uplifts 
which lie to the north and northeast. Four major faults and innu- 
merable associated faults of lesser magnitude make up this 200-mile- 
long system. Along the entire mountain flank these faults are high 
angle reverse or low angle overthrust faults which carry the Uinta 
Uplift upward and outward, elevating it and causing it to override 
the margin of the adjacent and subadjacent basins and lesser uplifts. 
From west to east the major bounding faults are: North Flank, 
Henrys Fork, Uinta and Sparks. These four faults separate the 
Uinta Uplift on the south from (west to east) the western portion of 
the Green River Basin (Bridger Basin), the Rock Springs Uplift, a 
prong of the Washakie Basin, the Vermilion Basin Uplift and the 
Sand Wash Basin. 


41872 (DOE/ER/60376—T1) Diagnostic model for 
steady circulation of Onslow Bay, North Carolina. Askari, F.; 
Pietrafesa, L.J.; Janowitz, G.S. (North Carolina State Univ., 
Raleigh (USA). Dept. of Marine, Earth and Atmospheric 
Sciences). Feb 1986. Contract FG09-85ER60376. 340p. 
NTIS, PC A15/MF AOl; 1; GPO Dep. File Number 
DE86013059. 

A three-dimensional numerical model was constructed to in- 
vestigate the steady circulation in Onslow Bay, North Carolina. 
The curvature of the coastline and variable bottom topography are 
included in the analysis and are shown to modify the dynamics. To 
facilitate the irregular shape of the domain a stretched coordinate 
system is adopted in the numerical procedure. The linear equations 
for sea level and boundary conditions are solved by finite differenc- 
ing over a curvilinear grid and using a combination of numerical 
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schemes including Successive Over Relaxation, Gaussian Elimina- 
tion and numerical integration. The model is forced by alongshore 
wind stress, offshore wind stress, wind stress curl, wind stress di- 
vergence, and the spatial variations of the density field. The results 
are discussed. The predictions of the model are compared with 
actual current meter observations and the results show favorable 
agreement. It is shown that the local orientation of the isobaths 
play a dominant role in the structure of the alongshore sea level 
gradients. Comparison of results indicate that in a region with a 
curved coastline and curved isobaths, a series of two-dimensional 
cross-sections are incapable of resolving the same velocity distribu- 
tion as obtained from a three-dimensional model, thus three-dimen- 
sionality must be invoked. 


41873 (IDO—22070) Hydraulic properties of rock units 
and chemical quality of water for INEL-1: a 10,365-foot deep 
test hole drilled at the Idaho National Laborato- 
ry, Idaho. Mann, L.J. (Geological Survey, Idaho Falls, ID 
(USA). Water Resources Div.). Feb 1986. Contract ACO07- 
761D01570. 29p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86012724. 
US Geological Survey Water-Resources Investigations 


rt 86-4020. 

A 10,365-foot deep test hole drilled at the INEL (Idaho Na- 
tional Engineering Laboratory) in southeastern Idaho provided hy- 
draulic information for rock units underlying the Snake River Plain 
aquifer. Four aquifer tests showed that the hydraulic conductivity 
decreased with depth - from an average of 0.03 feet per day for the 
interval from 1511 to 2206 feet below land surface to an average of 
0.002 feet per day for the interval from 4210 to 10,365 feet. In con- 
trast, the hydraulic conductivity of the Snake River Plain aquifer 
ranges from 1 to 100 feet per day. The hydraulic head increased 
with depth; the head at depth was about 115 feet greater than that 
for the Snake River Plain aquifer. Water temperature in the test 
hole increased from 26°C (Celsius) at 600 feet below land surface 
to 146°C at 9985 feet. The gradient was nearly linear and averaged 
about 1.3°C per one-hundred feet of depth. Water from the Snake 
River Plain aquifer contained 381 milligrams per liter of dissolved 
solids and had a calcium bicarbonate chemical composition. The 
dissolved solids concentration in underlying rock units ranged from 
350 to 1020 milligrams per liter and the water had a sodium bicar- 
bonate composition. 


41874 (LA-UR—86-1413) Zeolitic alteration and fracture 
fillings in silicic tuffs at a potential nuclear waste repository, 
Yucca Mountain, Nevada, USA. Broxton, D.E.; Carlos, B.A. 
(Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 5p. (CONF-860858—2). NTIS, PC A02/ 
MF A011; 1; GPO Dep. File Number DE86010200. 

From 5. international meeting on water-rock interaction; 
eee Iceland (8 Aug 1986). 

paper describes the distribution and chemistry of zeo- 

thine tot ond ta eek ee ss Samples used in 
this study were collected from continuously-cored exploratory drill 
holes. A variety of analytical techniques, including optical petrog- 
raphy, x-ray powder diffraction, electron microanalysis, and x-ray 
fluorescence, were used to characterize the distribution and chemis- 
try of zeolites in these samples. 


— (LBL—20553) Preliminary numerical simulations 
of groundwater flow in the unsaturated zone, Yucca Moun- 
tain, Nevada. Rulon, J.; Bodvarsson, G.S.; Montazer, P. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1986. Contract 
ACO03-76SF00098. 102p. PC A06/MF A01; 1; GPO 
Dep. File Number DE86012823. 
Numerical simulations of the natural state of the unsaturated 

zone underlying Yucca Mountain, Nevada, were performed. The 
hydrogeology at Yucca Mountain is characterized by a fluid flow 
through heterogeneous, anisotropic, fractured tuff in an arid envi- 
ronment. The purpose of the study is to examine the general 
groundwater-flow patterns computed on the basis of the available 
data and to examine ideas contained in a proposed conceptual hy- 
drologic model of the site. The model simulates two-dimensional 
liquid-water flow in a vertical cross section from the 
ground surface to the water table at a depth of about 650 m. Vari- 
ous fluxes representing the net infiltration were specified at the sur- 
face and the steady-state flux, liquid-saturation distribution, and 
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matric-potential distribution were computed. The results indicate 
that because of the dip of the stratigraphic units and because of 
their hydraulic properties, a significant proportion of the flow 
above and/or below the proposed repository horizon is diverted 
laterally into a permeable fault zone. The magnitude and location of 
the lateral flow depend upon whether matrix-flow or fracture-flow 
conditions are assumed for the highly fractured units, upon the flux 
specified at the ground surface, and upon the hydraulic properties 
assigned to the fault zone. Various cases were considered to exam- 
ine the liquid-water flux through the proposed repository unit; all 
of the results are controlled by poorly known hydraulic parameters 
such as the characteristic curves. 


41876 (RISO-M—2541) Survey of archaeological samples 
dated in 1984, Mejdahl, V. (Risoe National Lab., Roskilde 
(Denmark)). Oct 1985. 45p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE86702274. 

A survey is given of archaeological samples dated in 1984 at 
the Nordic Laboratory for Thermoluminescence Dating. A total of 
79 samples were dated, 49 of which were burnt stones. All results 
were corrected for fading as measured for samples stored for four 
weeks at room temperature. The alpha dose contribution from ura- 
nium in the quartz and feldspar grains was included assuming an 
alpha efficiency factor of 0.1 for quartz and 0.2 for feldspars. 


41877 Se Mpdecgringieal and hydro- 
geochemical in 


phase I 

Nordstroem, D.K.; 

J.C.; Frits, P.; Moser, H.; Olsson, r (Gwedun steahats Fuel 
and Waste Management Co., Stockholm). Jul 1985. 259p. 
NTIS (US Sales Only), PC Al2/MF AOl1. File Number 
DE86702284. 

The hydrogeochemical investigations of Phase I of the 
Stripa Project (1980-1984) have been completed, and the results are 
presented in this final report. All chemical and isotopic data on the 
groundwaters from the beginning to the Stripa Project to the 
present (1977-1984) are tabulated and used in the final interpreta- 
tions. The background geology and hydrology is summarized and 
updated along with new analyses of the Stripa grantie. Water-rock 
interactions form a basic framework for the changes in major-ele- 
ment chemistry with depth, including carbonate geochemistry, the 
fluid-inclusion hypothesis, redox processes, and mineral precipita- 
tion. The irregular distribution of chloride suggests channelling is 
occurring and the effect of thermomechanical perturbations on the 
groundwater chemistry is documented. Stable and radioactive iso- 
topes provide information of the origin and evolution of the 
groundwater itself and of several elments within the groundwater. 
Subsurface production of radionuclides is documented in these in- 
vestigations, and a general picture of uranium transformations 
during weathering is presented. One of the primary conclusions 
reached in these studies is that different dissolved constituents will 
provide different residence times because they have different ori- 
gins and different evolutionary histories that may or may not be re- 
lated to the overall evolution of the groundwater itself. 


41878 (USGS/MAP/I—1519) Geologic map of the Jack- 
ass Flats Area, Nye County, Nevada. Maldonado, F. (comp.). 
(Geological Survey, Reston, VA (USA)). 1985. Contract 
AI08-78ET44802. 29p. NTIS, PC A03/MF AO0l1; 1; GPO 
Dep. File Number DE86012143. 

The Jackass Flats area is located in the southwestern Nevada 
volcanic field, a faulted, dissected volcanic plateau. The volcanic 
rocks are composed of silicic ash flows and subordinate lavas 16 to 
6 My (million years) old (Byers and others, 1976a). This map has 
been compiled from nine 7 1/2-minute quadrangles that were 
mapped between 1961 and 1965. The usages of formal stratigraphic 
units and map unit descriptions were taken from those quadrangles 
and from Byers and other (1976a). Descriptions of the Crater Flat 
Tuff members and subunits and underlying tuffs were mainly de- 
rived from descriptions of core from drill holes USW-G1 and 
USW-G2. 
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41879 Holocene palynology and climate. Webb, T. III. 
(Brown Univ., Providence, RI). pp 163-195 of Paleoclimate 
analysis and modeling. Hecht, A.D. (ed.). New York, NY; 
John Wiley & Sons, Inc. (1985). Contract FG02- 
85ER60304. 

Just as modern climatic patterns are evident in the contem- 
porary distribution of vegetation, so too are past climate patterns 
evident in former distributions of vegetation. The task is to map the 
patterns of former vegetation and to calibrate them in climatic 
terms. The pollen content of sediments provides the main data. Re- 
search is now in progress to produce maps of temperature for 
12,000, 9000, 6000, 3000, and 500 years B.P. in eastern North Amer- 
ica, and in parts of northwestern North America, Europe, and the 
western Soviet Union. Each of these regions contains networks of 
radiocarbon-dated pollen diagrams from which maps of the pollen 
data have been produced. The procedures followed in producing 
paleoclimatic maps from pollen data are described. The author re- 
views the status of mapping and calibration work for pollen data 
from eastern North America, the Alaska-Yukon region, Europe, the 
Soviet Union, New Zealand, Chile, and Northwest India. He also 
describes the plan to produce global climatic maps for the Holo- 
cene using not only pollen data but also data and maps of glacial 
moraines, plant macrofossils, lake-levels, and marine micro-fossils. 


5802 Geophysics 


aa ALSO TO CITATION(S) 39715, 39871, 39875, 39908, 41510, 41835, 


(DOE/BC/10003—22, pp 296) Graphic analysis 
of basins and uplifts. Shelton, J.W.; Ross, J.S. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Cataloging of iguliicens features in graphic form permits 
easy comparison of a number of basins or uplifts and insures a cer- 
tain perspective in the analysis. Various aspects of physiography, 
sedimentology, aerial, geology, and reconnaissance geophysics 
readily can be plotted; as well as elements of geometry, tectonic ac- 
tivity, structural style, geosynclinal development, igneous activity, 
metamorphism, and stratigraphic framework. As examples of graph- 
ic basin analysis, the Wind River, Big Horn, and Powder River 
Basins of Wyoming are demonstrably similar in topographic expres- 
ee A feature of considerable eco- 
nomic importance is the various restrictive depositional conditions 
during parts of the Permian, Cretaceous, and Tertiary. The Owl 
Creek and Big Horn Uplifts also show marked similarity in topo- 
graphic expression, structural style, and history of development. 


(DOE/BC/10003—22, pp 70) Notes on a tectonic 
map of parts of southwestern Wyoming and adjoining states. 
Blackstone, D. May 1981. NTIS, PC A18/MF AO0Ol1. File 
Number DE82001604. 

In Western gas sands project: abstracts information system. 

A tectonic map covering parts of southwestern Wyoming, 
northeastern Colorado, northeastern Utah, and southeastern Idaho 
is described. The map attempts to depict the time of major structur- 
al events by revealing the unconformable relationships existing be- 
tween rock units. The major part of the map area consists of the 
structures and characteristics of basement controlled foreland fea- 
tures. The western portion of the area lies in a geosynclinal through 
characterized by low angle overthrusts. The report provides de- 
scriptions of individual major structural features. 


41882 FF pans hey pp 71-72) Electric log cor- 
relation of the Mesaverde in southwestern Wyoming. 
Chuman, R. ae 1981. NTIS, PC A18/MF AOl1. File 
Number DE8200 ea 
[a opal gentect ject: abstracts information system. 
The correlation of the esaverde Group across the southern 
part of the Green River and Washakie Basins is presented. Six wells 
across the area were used in electric log correlations. Sedimentary 
sidieeniiatavands ale wate ot dtantion tty dataie nd aout 
curves are cited. However, exact correlation within the Mesaverde 
based on electric log data is questionable. In the area of the Rock 
Springs Uplift, a four-fold division of the Mesaverde was made 
from surface studies - the Blair, Rock Springs, Ericson, and the 
Almond. Extent and lithology of these formations is described. 
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41883 (DOE/BC/10003—22, pp 101) Massive hydraulic 
fracture mapping and characterization program - first annual 
report. McCann, R.P.; Hay, R.G.; Bartel, L.C. May 1981. 
NTIS, PC A18/MF A0O1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

This report summarizes Sandia's MHF activities for the 
period of August 1975 through July 1976. The objectives of the 
program were to assess the feasibility of using surface electrical po- 
tential and seismic systems to provide locations information on hy- 
draulically-created fracture systems. The electrical potential system 
has been able to provide information on fracture azimuth, asymme- 
try, and direction. Sandia participated in five MHF experiments. 
Two in the Green River Basin and three in the Wattenberg Field. 
Sandia supported each with the surface electrical potential system 
and three with surface seismic arrays. This report describes both 
fracture characterization techniques, provides an overview of the 
associated hardware and software development, and presents the 
results obtained in the field tests. 


(NMRDI—2-71-4639) Research and development 
of medium frequency el 
procedures for et geologi 
Final report. Stolarczyk, L.G. (Stolar, Inc., Raton, NM 
(USA)). Jun 1986. 123p. (NMRDI—2-72-4621). NTIS, PC 
A06/MF AO1 - NMRDI, Univ. of New Mexico, Albuquer- 
que, NM 87108. File Number DE86901541. 

The Radio Imaging Method (RIM) is an electroma; 
(EM) wave process which consists of in-mine and downhole (cross- 
hole) survey techniques. Both survey techniques are used to detect 
anomalous zones, such as faults, localized areas of thin coal, and 
roof/floor rock structural problems, in a coal seam prior to mining. 
The-cross-hole survey can also be used to determine seam correla- 
tion and continuity. Both techniques use a transmitter to generate 
EM wave signals through the coal seam and a receiver to process 
the signals. The data obtained from the surveys are analyzed by 
computerized tomography algorithms to determine the type and 
extent of anomaly present. 40 refs., 77 figs. 


41885 Automated geography and emergency management. 
Dobson, J.E. (Oak Ridge National Lab., TN). Information 
Society; 3: No. 4, 347-359(1985). 

The value of geographical knowledge to emergency manag- 
ers at all levels of government is unquestioned. Maps have always 
been an important tool, and in recent years computers and new in- 
formation technologies have expanded the ways in which geo- 
graphical data can be utilized. Technical specialists continue to de- 
velop increasingly flexible and powerful tools which allow emer- 
gency managers to examine multiple parameter scenarios treating 
both human-caused and natural disaster situations. The importance 
of establishing a coordination center and geographical information 
network, with appropriate computer support and staff expertise, is 
underscored in this discussion. 14 references. 


41886 Some features of stroke occurrence in Florida 
lightning flashes. Thomson, E.M.; Galib, M.A.; Uman, 
M.A.; Beasley, W.H.; Master, MJ. (Univ. of Florida, 
Gainesville). Journal of Geophysical Research; 89: No. D3, 
4910-4916(20 Jun 1984). Contract AC02-81RA50570. 
Characteristics of stroke occurrence are investigated for 
lightning to ground observed near Tampa, Florida (latitude = 
27.4°N, longitude = 82.2°W) during three days of convective 
thunderstorm activity in July 1979. Strokes were identified from 
both wideband (0.2 Hz to 1.5 MHz) electric field records and si- 
multaneous video tape recordings from a network of TV cameras. 
The average number of strokes per flash was 4.0 for 105 flashes and 
the average number of channels per flash was 1.6 for 78 multiple- 
stroke flashes. Interstroke intervals were distributed according to a 
lognormal rather than a normal distribution with a geometric mean 
of 69 ms and standard deviation of 0.32 decades in the logarithmic 
distribution for 310 intervals. Interstroke intervals preceding new 
channels had a geometric mean of 83 ms and standard deviation of 
0.33 decades in the logarithmic distribution for 28 intervals. By 
comparing the results with others in Florida and New Mexico, the 
authors could find no obvious relationship between these intervals 
and channel length. Histograms of interstroke interval plotted as a 
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function of stroke order did not appear to reveal the systematic in- 
crease noted by workers in Japan. This conclusion is corroborated 
here on the basis of the same statistical tests used by the Japanese 
workers. The effectiveness of videotape records for determining 

stroke occurrence in daytime lightning is considered: although 82% 
of strokes were detected on the videotape record, for ground 
flashes with at least one stroke visible on TV, there was a signifi- 
cant difference at the 1% confidence level for the test between the 
interstroke interval distribution obtained using both wideband elec- 
tric field and videotape records and that obtained using only video- 
tape records. 16 references, 7 figures, 4 tables. 


41887 Variation in light intensity with height and time 
from subsequent lightning return strokes. Jordan, D.M.; 
Uman, M.A. (Univ. of Florida, Gainesville). Journal of Geo- 
physical Research; 88: No. C11, 6555-6562(20 Aug 1983). 
Contract AC02-81RA50570. 

Relative light intensity has been measured photographically 
as a function of height and time for seven subsequent return strokes 
in two lightning flashes at ranges of 7.8 and 8.7 km. The film used 
was Kodak 5474 Shellburst, which has a roughly constant spectral 
response between 300 and 670 nm. The time resolution was about 
1.0 ps, and the spatial resolution was about 4 m. The observed light 
signals consisted of a fast rise to peak, followed by a slower de- 
crease to a relatively constant value. The amplitude of the initial 
light peak decreases exponentially with height with a decay con- 
stant of about 0.6 to 0.8 km. The 20% to 80% rise time of the ini- 
tial light signal is between 1 and 4 ys near ground and increases by 
an additional 1 to 2 ys by the time the return stroke reaches the 
cloud base, a height between 1 and 2 km. The light intensity 30 ps 
after the initial peak is relatively constant with height and has an 
amplitude that is 15% to 30% of the initial peak near the ground 
and 50% to 100% of the initial peak at cloud base. The logarithm 
of the peak light intensity near the ground is roughly proportional 
to the initial peak electric field intensity, and this in turn implies 
that the current decrease with height may be much slower than the 
light decrease. The absolute light intensity has been estimated by 
integrating the photographic signals from individual channel seg- 
ments to simulate the calibrated all-sky photoelectric data of Guo 
and Krider (1982). Using this method, the authors find that the 
mean peak radiance near the ground is 8.3 x 10° W/m, with a total 
range from 1.4 x 10° to 3.8 x 10° W/m. 16 references, 11 figures. 


41888 Automated geography. Dobson, J.E. (Oak Ridge 
National Lab., TN). Professional Geographer; 35: No. 2, 135- 
143(May 1983). Contract W-7405-ENG-26. 

Analytical methods and computer technology for spatial 
analysis have advanced rapidly. Geographers can now consider a 
general form of automated geography which integrates all of the 
new techniques into an analytical whole. Computer cartography, 
computer graphics, digital remote sensing, geographic information 
systems, spatial statistics, and quantitative spatial modeling can be 
combined eclectically with traditional manual techniques to address 
geographic problems that are too large and complex for manual 
treatment alone. Small systems are widely available to facilitate 
small, less complex problems. Automation can assist in all forms of 
geography - scientific and humanistic, nomothetic and idiographic, 
basic and applied - but its adoption is likely to be highest among 
applied scientists. The immediate challenge is to prepare for a 
major shift toward computer instruction and automated geography 
in the late 1980s. Long term effects will include improved contribu- 
tions by geographers to national and international policy analyses, a 
greater emphasis on team-work and sharing, stronger ties with 
other disciplines, and a generally more viable discipline. 27 refer- 
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41889 ee pp 316) Natural and in- 
duced fracture orientation. Hubbert, M.K. May 1981. NTIS, 
PC A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 
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Natural fractures in rocks comprise (1) joints, which are 
commonly closely spaced, are of limited linear extent, and have 
negligible tangential displacements, and (2) faults across which op- 
posite blocks have tangential displacements ranging from millime- 
ters to tens of kilometers. Induced fractures are principally those 


nearly horizontal, the intermediate stress being in the 

tion of the local normal faults. In such a region, the bes 
entation of hydraulic fracture is vertical and perpendicular to the 
least principal stress and parallel with the strike of the local normal 
faults. 


41890 (DOE/BC/10003—22, pp 323) Tectonic stress de- 
northern 


terminations, Piceance Creek Basin, Colorado. 
Wolff, R.G.; Bredehoeft, J.D.; Keys, W.S.; Shuter, E. May 
1981. NTIS, PC A18/MF AO1. File Number DE82001604. 
In Western gas sands project: abstracts information system. 
Uncased holes were logged with a borehole televiewer to 


duced fractured. Plots of the least principal stress versus depth indi- 
cate reasonably linear variations with depth. At depths below about 
400 ft, all detectable induced fractures were essentially vertical. 
These factors indicate a tectonically relaxed state probably not far 
removed from hydrostatic conditions; such a deduced state is con- 
sistent with the regional structure. 


41891 (DOE/BC/10003—22, pp 378-379) Hydraulic 
fracture in layered rock: studies of 


fracture containment. Teufel, L.W.; Clark, J.A. May 1981. 
NTIS, PC A18/MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Fracture geometry is an important concern in the design of a 
massive hydraulic fracture treatment for improved natural gas re- 
covery from tight gas sands. Possible prediction of vertical fracture 
growth and containment in layered rock requires an improved un- 
derstanding of the parameters which may control fracture growth 
across layer interfaces. Elastic finite element studies show that at 
least two distinct geologic conditions may inhibit or contain the 
vertical growth of hydraulic fractures in layered rock; (1) a weak 
interfacial shear strength of the layers and (2) a compressional in- 
crease in the minimum horizontal stress in the bounding layer. The 
second condition is more important and more likley to occur at 
depth. Variations in the horizontal stress can result from differences 
in elastic properties of individual layers in a layered rock sequence. 
A compressional increase in the minimum horizontal stress can 
occur in going from high shear modulus into low shear modulus 
layers. 


41892 (DOE/BC/1i0003—22, pp 80-81) Application of 
to — and outcrop fracture Ku- 

lander, B.; ; Dean, S. May 1981. NTIS, PC A18/ 
MF AO1. File ae DE82001604. 

In Western gas sands project: abstracts information system. 

This paper introduces geologists to the principles of fractog- 
raphy, especially those that govern the formation of fracture sur- 
face structures commonly observed in rocks. The paper also in- 
cludes: a method to distinguish natural fractures from coring/han- 
dling-induced fractures in oriented core samples and discussions of 
how coring-induced fractures may be assisted in their formation by 
stresses that can be attributed to the drilling process; a basis for 
planning proposed outcrop fracture studies; methods to simplify 
local and regional fracture investigations a basis for determining 
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singular fracture events and their sequential development; descrip- 
tions of necessary fracture information that is needed to ascertain 
the cause of rock failure. 


41893 (DOE/BC/10003—22, pp 97) Enhanced gas 

covery program second annual report - Part I, October 1 1976 
through 1977. No . D.A.; Schuster, C.L. 
May 1981. NTIS, PC Ai8 A0Ol1. File Number 
DE82001604. 


In Western gas sands project: abstracts information system. 
A fracture-evaluation experiment in conjunction with the 
ished: caine daatialita ae aetaten weebeenegatiae: to domaine 
the extent of subsurface shock-induced fractures. Preshot and post- 
shot geophysical geophysical logs in a hole drilled from the surface 
through the zone of fractures indicated that fractures extended at 
least 5.3 cavity radii laterally from the point of detonation. Quanti- 
tative measurements of permeability increases resulting from the 
detonation were planned, but were not completed because of ad- 
verse testhole conditions. General descriptions of the Shoal Project 
(Fallon, Nevada), geology of the test site, and other effects of the 
detonation are included. 


41894 (DOE/BC/10003—22, ae 104) Preliminary deter- 
mination of the four hydraulic fractures 
at TES1: Site 17 Springs, ee tl 1981. NTIS, 
PC Ai8/MF AO1. File Number DE8200 

In Western gas sands project: Tee cinta, 

Four horizontal fractures were created at a depth of 400 ft in 
a well, and the tilt signals associated with the maximum fracture ex- 
tension were predicted from previously acquired field data and 
from a simple model of a inflated fracture in a half-space. The area 
and shape enclosed by the maximum tilt contour was assumed to be 
proportional to the area and shape of the fracture. The ratio of the 
injected volume to fracture area was found to be a constant for the 
lowest three fractures. Further, the orientation of the maximum 
radial extent of each fracture was coincident with the azimuth of 
the minimum horizontal stress. The observed tilt was matched to 
the model tilt so that the volumetrical dimensions of each fracture 
approximated the injected volume. The critical parameter in 
making this match is fracture thickness. 


1895 gpa 10003—22, pp 130) Hydraulic fracture 
aoa es formation interface: pre- 


Warpinkes, N.R.; Schmidt, R.A.; onees, D.A.; 
Toler, L.D. Ma 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 
In Western gas sands project: abstracts information system. 
An experiment has been conducted to study hydraulic frac- 
ture behavior at a geologic formation interface. Fractures were ini- 
tiated above and below an interface between welded tuff, overlying 
a bedded ash-fall tuff at the NTS. Nine thousand gals and five thou- 
sand gals of colored cement were injected into the ash-fall tuff and 
welded tuff, respectively. Conventional fracture design calculations 
indicated that 50 ft high, 600 ft long fractures should be generated 
in each zone. Material property measurements from logs and labo- 
ratory tests on core samples, in-situ stresses in adjacent regions, 
pumping schedules and treatment 


41896 (DOE/BC/10003—22, pp 132) Relation between 
facies and gay (tight) reservoirs in the Northern 
Plains. ; Shurr, G. May 1981. NTIS, PC 
A18/MF A01. File an Fons DE82001604. 
In 2 ee sands abstracts information 
report describes ensiytical simulations of the structural 
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mechanisms and control of parameters, and that the structural and 
fluid responses need to be appropriately coupled. 


(DOE/BC/10003—22, pp 172-173) Microstruc- 
tural damage in Cotton Valley Formation cores. Strickland, 
F.G.; Feves, M.L.; Sorrels, D. May 1981. NTIS, PC A18/ 
MF AO1. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The effects of coring on in-situ rock properties were exam- 
ined by studying the microstructure of cored samples from the 
Cotton Valley Formation of east Texas. To characterize rock mi- 
crostructure, direct observations were made with a scanning elec- 
tron microscope, a petrographic microscope, and a high precision 
strain measuring technique that was recently developed and is 
termed differential strain analysis. By combining these data, cracks 
were measured which may not have been present at in-situ condi- 
tions. Data show that crack porosity as high as 0.35% may be in- 
duced during drilling and subsequent core excavation. The porosity 
associated with induced microcracks is small, but the permeability 
associated with these cracks may be large. Laboratory measure- 
ments of permeability at low confining pressure may be orders of 
magnitude higher than actual in-situ values. 


41898 Coe 10003—22, pp 228) Some thoughts on 
crack growth in hydraulic fracturing, Clifton, R.J. Biay 1561. 
NTIS, PC A18/MF AO01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

A rational approach to predicting the extent and shape of 
the fracture surface generated by hydraulic fracturing of a well is 
to make use of linear elastic fracture mechanics. A crack in a given 
rock is assumed to advance when the stress intensity factor at the 
crack tip is equal to the value for which crack growth is observed 
in laboratory fracture experiments. If either the critical stress inten- 
sity factor for the shale is considerably greater than for the sand- 
stone or the elastic moduli for the shale are significantly larger than 
for the sandstone, it appears that the cracks will be confined to the 
sandstone. Interfacial cracks are to be expected along the intersec- 
tion of the original crack with the shale-sandstone interfaces. 


41899 yo peat pp 254) Stresses and dis- 
cally fractured 


around h wells. Wood, D.B.; 
Junkin, G. II. May 1981. NTIS, PC A18/MF AOl. File 
Number DE82001604. 
In Western gas sands project: abstracts information system. 
The stress and displacement fields around hydraulically frac- 
ture wells, which are based on the linear theory of elasticity for ho- 
mogeneous isotropic media, lead to two conclusions: (1) hydraulic 
fracturing significantly changes the stress state around the well, re- 
moves the stress concentration caused by the wellbore, and reduces 
the maximum compressive stress in the rock matrix; (2) if a small 
fracture of the near wellbore region of a fracture is left unpropped, 
the fracture will close at the wellbore due to elastic deformation of 
the unpropped rock. 


41960 (DOE/BC/10003—22, pp 254) Study of inclined 
hydraulic fractures. Daneshy, A.A. May 1981. NTIS, PC 
A18/MF A01. File Number DE82001604. 

In Western gas sands project: abstracts information system. 

The results of a theoretical and experimental investigation of 
inclined hydraulic fractures indicate that such fractures do not gen- 
erally initiate perpendicular to the maximum tensile stress induced 
on the borehole wall. Unlike axial or normal hydraulic fractures, a 
degree of shear failure seem to be associated with the initiation and 
extension of almost all inclined hydraulic fractures. These fractures 
often intersect the borehole along two diametrically opposite axial 
lines, thus giving it the appearance of an axial fracture. Inclined hy- 
draulic fractures generally change their orientation as they extend 
away from the wellbore until they become perpendicular to the 
least compressive in-situ principal stress. Therefore, the borehole 
trace of such fractures cannot be used for their positive identifica- 
tion. 
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41901 (DOE/BC/10003—22, yon In-situ stress: the 
predominant influence on h fracture containment. 
Warpinksi, N.R.; Schmidt, R.A.; Northru oe = May 1981. 
NTIS, PC Ai8/MF AOI. File Number D 

In Western gas sands project: abstracts information system. 

In-situ experiments, which are accessible by mineback, have 
been conducted to examine the parameters that control hydraulic 
fracture containment. These experiments show conclusively that 
material property differences at an interface are insufficient to 
arrest crack growth. Present models that predict the fracture 
should be contained at the interface because the stress intensity 
factor at the fracture tip goes to zero as the interface is approached 
are inadequate. However, sharp increases in the minimum principal 
in-situ stress (as may occur at faults) and steep gradients in that 
stress have been shown to be effective barriers to crack propaga- 
tion. Examples of fractures terminating at faults and parting planes 
illustrate how discontinuities in the in-situ stress can arrest fracture 
growth. Furthermore, experiments were conducted in a formation 
which contained a steep gradient in the minimum principal in-situ 
stress and which was overlain by a formation with a factor of five 
greater modulus. In each case, fractures were observed to terminate 
at regions of high minimum principal stress but to propagate readily 
into the higher modulus formation. 


(DOE/BC/10003—22, pp 286) Ultrasonic veloci- 
ties in Cretaceous shales from the Williston Basin. Jones, 
L.E.A.; Wange, H.F. May 1981. NTIS, PC Al8/MF AOl1. 
File Number DE82001604. 

In Western gas sands project: abstracts information system. 

Compressional and shear-wave velocities were measured in 
the laboratory from 1 bar to 4 kbar confining pressure for wet, un- 
drained samples of Cretaceous shales from depths of 3200 and 000 
ft in the Williston Basin, North Dakota. These shales behave as 
transversely isotropic elastic media, the plane of circular symmetry 
coinciding with the bedding plane. For compressional waves, the 
velocity is higher for propagation in the bedding plane than at right 
angles to it, and the anisotropy is greater for the 5000-ft shale. For 
shear waves, the SH-wave perpendicular to bedding and the SV- 
wave parallel to bedding with the same speed, which is 
about 25% lower than that for the SH-wave parallel to bedding. In 
general, compressional and shear velocities are higher for the indur- 
ated 5000-ft shale than for the friable 3200-ft shale. All velocities 
increase with increasing confining pressure to 4 kbar. The 3200-ft 
shale exhibits velocity hysteresis as a function of pressure, whereas 
this effect is almost nonexistent for the 5000-ft shale. Many features 
of the dependence of velocity on pressure can be explained by con- 
sideration of effective pressure and the degree of water saturation. 
Se ee ae ee eee 
average 10% higher than log-derived velocities. The discrepancy 
eee 
sampling bias, velocity dispersion, and formation damage in-situ. 


41903 eee 
rage Vulture. Mineralogical and 


as decontaminants of radioactive solutions. 
Gielien, G. (ENEA, Casaccia (Italy). Soames Prote- 
faly) Ambientale e Salute dell’Uomo; ENEA, Trisaia 
to Ciclo del Combustibile). Nov 1985. 
"8508184—1). NTIS _ Sales Only), PC A03/ 
OL Fils Number DE86901544. 

From International conference on zeolites: zeolite ‘85; Buda- 

Hi 12 198 
pm Soe See Senta Cinta lth esihaseeili itm 
various Saaae formations of Mount Vulture (Basilicata, Italy): 
(ignimbritic, lahar, compact, etc.), dark tuffs of different facies (lay- 
ps arene geen ema me ngpeehs RN NM 
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41904 (LA-UR—86-1330) Fe-O-S redox reactions and ki- 
netics in hydrothermal systems. as D.R.; Seyfried, 
W.E. Jr.; Berndt, MED (Min (Minnesota Univ., lis 
(USA); Los Alamos National Lab., NM (USA)). 1986. 
tract W-7405-ENG-36. 5p. (CONF-860858—1). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86010187. 

From 5. international meeting on water-rock interaction; 
Reykjavik, Iceland (8 Aug 1986). 

Oxidation-reduction reactions are important in many hydro- 
thermal systems, predominantly involving the elements O, H, C, S, 
and Fe, tat cieo-theiienine ailiatase area aastate it sind aaa 
trace components. Fe-bearing silicate, oxide, and sulfide minerals 
are commonly used in hydrothermal experiments and petrographic 
studies to define the redox state of a system. We have experimental- 
ly investigated reactions of magnetite, hematite, pyrite, and pyrrho- 
tite with 0.5 molal NaCl solutions, at temperatures of 300 to 425°C 
and pressures of 400 to 500 bars, using flexible cell hydrothermal 
equipment (Seyfried et al., 1986). These experiments allow reversi- 
ble steady-state solution compositions and the rates of equilibration 
of various redox couples (including Hz-H2O, H2S-SOQ,, and CO:- 
CH,) to be determined. 18 refs., 2 figs. 


41905 (LA-UR—86-1412) Occurrence of 

<n eenegn sehaiaea nase ieee ikea 

USA. Carlos, B.A. ee eae NM (USA)). 
1986. Contract W-7405-ENG-36. (CONF-860858—3). 
NTIS, PC A02/MF AO0Ol; 1; GPO Dep. File Number 
DE86010199. 

From 5. international meeting on water-rock interaction; 
Reykjavik, Iceland (8 Aug 1986). 

Yucca Mountain, in southern Nevada, is being studied by the 
Nevada Nuclear Waste Storage Investigations (NNWSI) Project as 
a potential site for an underground high-level nuclear waste reposi- 
tory. The site is within Miocene volcanic rocks that are 1.5 to 4 km 
thick and range in age from 12.5 to 14 MY. Several holes have 
been drilled in Yucca Mountain for geologic and hydrologic stud- 
ies. Drill hole USW G-4, the most recently cored hole within the 
potential repository block, was chosen for detailed study of frac- 
ture-filling minerals because it is closest to the planned NNWSI ex- 
ploratory shaft. Drill hole USW G-4 was drilled to 914.7 m (3001 
ft) and continuously cored from 6.7 m (22 ft) to total depth (TD). 
The drilling history, lithology of the core, and geophysical logs of 
the well were published earlier. Because manganese oxides in frac- 
tures may act as a natural barrier to radionuclide migration, it is 
important to determine exactly which manganese minerals are 
present, in what intervals they occur, and how extensive these frac- 
ture coatings are. 


41906 (SKB-TR—85-02) 
compilation 


geological investigations. 

(Swedish Nuclear Fuel and Waste Manag 

holm). Jan 1985. 39p. NTIS oy Sales Only), PC ‘A03/MF 
A01. File Number 86702361. 

The gabbro massif at Taavinunnanen, northern Sweden, is 
one of the study sites which has been investigated by the Swedish 
Nuclear Fuel and Waste Management Co. (SKB) in order to study 
different geological environments within the scope of the long- 
range program for final disposal of spent nuclear fuel. A 700 metres 
geological mapping, petrographical studies, mineralogical studies of 
rock-forming materials and of fracture fillings as well as hydrogeo- 
logical tests were carried out. The gabbro shows primary differen- 
tiation. Thus, the composition varies from gabbroic to ultrabasic. 
The gabbro body is intersected by several granite dikes. These 
dikes exhibit a higher hydraulic conductivity and a higher fracture 
frequency than the gabbro. Comparison of hydraulic conductivity 
and fracture frequency in the gabbro itself indicates a high degree 
of sealing of the fractures mainly caused by smectites. Calcite is 
almost lacking down to a depth of 75 metres, indicating a relatively 
rapid transport of surface waters down to this depth. 





oid Waste cele Co., oe Oct 1985. 77p. 
NTIS (US Sales Only), PC AOS5S/MF A0O1. File Number 
DE86702285. 

The elastic and mechanical properties were determined for 


tests. All together, 12 rock samples were tested with each test 
method. Six samples of these were migmatic gneiss and six samples 
were migmatitic granite. The result shows that the migmatitic 
gneiss has varying strength properties with low compressive 
strength in comparison with its high tensile strength. The migmati- 
tic granite, on the other hand, is found to have parameter values 
similar to other granitic rocks. 


41908 (UCRL—53629) Reaction of Topopah Spring tuff 
with J-13 water at 150°C: from drill cores USW G-1, 
USW GU-3, USW G-4, and UE-25h No. 1. Oversby, V.M. 
(Lawrence Livermore National Lab., CA (USA)). 3 Mar 
1985. Contract W-7405-ENG-48. 28p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013160. 

Samples of Topopah Spring tuff selected from vertical drill 
holes USW G-1, GU-3, and G-4, and from the horizontal air-drilled 
hole at. Fran Ridge were reacted with J-13 water at 150°C. The 
primary purpose of these experiments was to compare the resulting 
solution chemistries to estimate the degree of homogeneity that 
might be expected in thermally affected ground water in a potential 
nuclear waste repository at Yucca Mountain. The second purpose 
was to relate data obtained from welded devitrified Topopah 
Spring tuff collected from the potential repository depth to that 
previously obtained using outcrop samples. The results show very 
similar aqueous phase chemistries for all samples after reaction for 
times up to 70 days. The largest difference in final solution concen- 
trations was for silica in one of the samples from Fran Ridge. All 
vertical drill core samples gave results for silica that were in agree- 
ment to within +-6 ppM and indicated solubility controlled by cris- 
tobalite. The results for reaction at 150°C are in agreement with 
those obtained in previous experiments using surface outcrop sam- 
ples from Fran Ridge. The major difference between the drill core 
results and the outcrop samples is found in the data for room-tem- 
perature rinse solutions. The outcrop samples show relatively large 
amounts of soluble salts that can be easily removed at room temper- 
ature. The data for room-temperature rinsing of drill core samples 
show no significant quantities of readily soluble salts. This result is 
particularly significant for the samples from the air-drilled hole at 
Fran Ridge, since drilling fluid that might have removed soluble 
salts was not used in the portion of the hole from which the sam- 
ples were obtained. This result strongly suggests that the presence 
of soluble salts. is a surface evaporation phenomenon, and that such 
materials are unlikely to be present at the depth of the repository. 


41909 (UCRL—53631) Reaction of Topopah Spring tuff 
with J-13 water: a geochemical modeling approach using the 
EQ3/6 reaction path code. Delany, J.M. (Lawrence Liver- 
more National Lab., CA 'n. 3 Nov 1985. Contract W- 
7405-ENG-48. 46p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86013226. 

EQ3/6 geochemical modeling code package was used to in- 
vestigate the interaction of the Topopah Spring Tuff and J-13 
water at high temperatures. EQ3/6 input parameters were obtained 
from the results of laboratory experiments using USW G-1 core 
and J-13 water. Laboratory experiments were run at 150 and 250°C 
for 66 days using both wafer-size and crushed tuff. EQ3/6 model- 
ing reproduced results of the 150°C experiments except for a small 
increase in the concentration of potassium that occurs in the first 
few days of the experiments. At 250°C, the EQ3/6 modeling repro- 
duced the major water/rock reactions except for a small increase in 
potassium, similar to that noted above, and an overall increase in 
aluminum. The increase in potassium concentration cannot be ex- 
plained at this time, but the increase in Al concentration is believed 
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to be caused by the lack of thermodynamic data in the EQ3/6 data 
base for dachiardite, a zeolite observed as a run product at 250°C. 
The ability to reproduce the majority of the experimental rock/ 
water interactions at 150°C validates the use of EQ3/6 as a geo- 
chemical modeling tool that can be used to theoretically investigate 
physical/chemical environments in support of the Waste Package 
Task of NNWSI. 


5804 Geochemistry 
REFER ALSO TO CITATION(S) 40041, 41622, 41877 


41910 (DOE/ER/13416—1) Geochemistry and origin of 
regional dolomites. Annual progress report, July 26, 1985- 
July 25, 1986. Hanson, G.N.; Meyers, W.J. (State Univ. of 
New York, Stony Brook (USA)). Apr 1986. Contract 
FG02-85ER13416. 26p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE86012788. 

Our studies have included petrographic and geochemical 
studies of the major generations of glauconite, dolomite and calcite 
cements, and the shales within the mid-Mississippian Burlington- 
Keokuk Formations exposed over an area of 80,000 km? in Iowa, 
Illinois, and Missouri. Timing based on petrographic relations 
shows that Dolomite I and possibly II and the four oldest calcite 
cements formed before the development of paleokarst features 
during the Pennsylvanian and the oldest dolomite and calcite ce- 
ments pre-date Mississippi Valley type mineralization, which may 
have developed in the Pennsylvanian or Permian. Significant differ- 
ences are observed in the isotopic compositions of C, O, and Sr, as 
well as in Sr abundances in the different generations of dolomite. 
The earliest dolomite has C, O, and Sr isotope values close to the 
range expected for dolomite precipitated in seawater during Osa- 
gean time. The later dolomites have higher 87Sr/86Sr ratios, lower 
d180O and similar d13C values. A major advance is the development 
of quantitative models for evaluating the simultaneous changes in 
C, O, and Sr isotopes and trace element abundances in the carbon- 
ates and aqueous fluids during diagenesis. These models are now 
being applied to interpreting the evolution of the fluids responsible 
for the diagenesis of the Burlington-Keokuk carbonates. 


41911 Mass spectrometric determination of gases in indi- 
vidual fluid inclusions in natural minerals, Barker, C.; Smith, 
M.P. (Univ. of Tulsa, OK). Analytical Chemistry; 58: No. 7 
1330-1333(Jun 1986). Contract FG05-84ER 13220. 

Fluid inclusions in minerals provide a source of geologically 
significant fluids. A new computerized mass spectrometric tech- 
nique for analyzing volatiles in individual inclusions has been devel- 
oped. The inclusions are opened by decrepitation in vacuum, and 
the computer recognizes the abrupt rise in pressure and controls the 
mass spectrometer. This scans continuously from 1 to 65 amu every 
25 ms, which is within the time constraints of a bursting inclusion. 
The peak height for each mass in each spectrum is measured and 
stored along with the background data. Data are reduced after 
analysis. Each mass number is assigned its own attenuation factor 
by the computer in a preliminary analysis. This permits the determi- 
nation of trace components down to 1 part in 10,000. With this 
system it is possible to analyze up to 225 inclusions in 1 h using a 
10-mg sample of quartz, calcite, plagioclase, pyroxene, galena, or 
other mineral. 


5805 Oceanography 
REFER ALSO TO CITATION(S) 41652 


41912 (SAND—85-1037) Subseabed 

annual reports: environmental studies, 

ber 1983. Gomez, L.S.; Kupferman, S.L.; Marietta, M. 
(eds.). (Sandia National Labs., Albuquerque, NM CUSA). 
May 1986. Contract AC04-76DP00789. 5Oilp. NTIS, PC 
A22/MF AO01; 1; GPO Dep. File Number DE86013075. 

The goal of the Environmental Studies Program is to be able 
to make reliable predictions of the radionuclide concentrations in 
marine biota that are potentially important for critical pathways to 
humans, collective population doses, and doses to selected marine 
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organisms. Achieving this goal requires reliable modeling of the 
physical dispersion process, including geochemical and biological 
mediation, and overlaying the biological pathways to biota and 
humans on the resulting radionuclide concentration fields. The 
models that are being used simulate the actual oceanic field using 
site-specific data locally. With them, dispersion from an ocean- 
bottom source can be described from boundary-layer scales to 
world ocean scales. The overall veracity of the results has yet to be 
demonstrated since the models are still in the developmental stage. 
For example, the effects of very steep, large-relief topography such 
as seamounts cannot currently be modeled. In addition, the range of 
physical parameters that can be used in the REM barely includes 
the most energetic regions of the western boundary currents. Also, 
no coastal shelf models are available to describe coastal/interior ex- 
change, and no operational model of the Antarctic Circumpolar 
Current exists to describe the mass exchange between. oceans, ant- 
arctic upwelling, and/or deep water formation. However, incorpo- 
ration of these features is planned. 


41913 (SAND—85-7227) Data report for current meters 
on mooring CMMW-10, 1982-83 study area W-N. Low Level 
Waste Ocean Program, Report OSU-21. Pillsbury, 
R.D.; Barstow, D.; Bottero, J.; Pittock, G.; Root, D.C.; Sei- 
fert, "BA. Heath, G.R. (Oregon State Univ., Corvallis 
(USA). School of Oceanography). Jun 1986. Contract 
AC04-76DP00789. 115 PC A06/MF A0l; GPO 
Dep. File Number D 6013670. 

A series of moorings was designed to determine the long- 
term mean flow in the study area and has been deployed in the W- 
N study area since 1979. The data collected will be used as input in 
a numerical circulation model of the region. In addition the long 
time series of data will allow the study of energetic fluctuations at 
’ low frequencies. Mooring CMMW-10 was installed on cruise 
W8209A-II aboard the R/V WECOMA in September 1982. It was 
recovered on cruise W8309A aboard the R/V WECOMA 12 
months later in September 1983. This mooring was designed to give 
data about the general flow in the study region and to continue the 
data set being collected from the “central” series of W-N moorings. 
This mooring contained a Vector Measuring Current Meter 
(VMCM) at 615 m. It was the first use of this instrument on a year- 
long mooring by Oregon State. The data from that instrument can 
be compared with that from an Aanderaa RCM 5 moored at 600 m. 
The two data sets compare quite well in general, though there are 
some specific differences. The VMCM recorded speeds of <0.9 
cm/sec 14% of the time. The published VMCM threshold is 0.9 
cm/sec and these low speeds may be a problem to interpret cor- 
rectly in terms of how the ocean was actually moving. In the 
simple case where the VMCM records no component velocities i.e., 
u = 0 cm/sec and v = 0 cm/sec for the sample interval, the cur- 
rent direction is set equal to 0°. This is probably not the actual di- 
rection of the water flow which is 0.9 cm/sec or less in speed. 
When the instrument was recovered end-play for both rotor shafts 
was considerably above the tolerance recommended by the manu- 
facturer. This may have affected the rotor response. 
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REFER ALSO TO CITATION(S) 41952, 42070, 42121 

41914 (AD-A—166118/0/XAB) VLA (Very Large Array) 
observations of solar active regions at Closely spaced fe 

cies. Evidence for thermal cyclotron line 


RF. (Tufts Univ., Medford, MA (USA). Dept. Sept of Physics) 
15 Nov 1985. 10p. NTIS, PC A02/MF AOI. 


elevated above the surrounding part of the loop. 
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41915 (AD-A—166496/0/XAB) Major shock-associated 
energetic storm-particle event wherein the shock plays in a 
minor role. van Nes, P.; Roelof, E.C.; Reinhard, R.; Sander- 
son, T.R.; Wenzel, K.P. (Johns Hi kins Univ., Laurel, MD 
(USA). Applied Physics Lab.). 1 May 1985. 16p. NTIS, PC 


fluxes on both sides of the shock. It was found that 

no significant nonadiabatic effects on the energetic particles near 
AU. The lack of particles with pitch angles larger than 60 

for the absence of signatures of shock drift acceleration. 

batic behavior of the bulk of the particles at the 

unique opportunity to understand the role of the postshock 

io sigh. A, Senay SAREE eee Senne see Seat 
stream from the shock forms an effective obstacle for particles, par. 
siculatly Sines: wit 6 guuliqueenliien. ean Ghereneli- dems 
ence of the particle population in front of the magnetic discontinu- 


is consistent with impulsive release at the magnetic discontinuity. 


41916 eee Low-energy gamma rays from 


Yvette (F ). Inst. le (IRF)). 
Aug 1985. 3p. (CONF-850883—28). NTIS (US Sales Only), 
AO. File Number DE86751962. 


ing 
tribution from the pair-annihilation 511 keV ‘y-ray line. 


41917 (CEA-CONF—8081) Local interstellar medium 
and gamma-ray astronomy. Lebrun, F.; Paul, J. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Fondamentale a —_ 
1985. 4p. (CONF-850883—11). NTIS (US Sales 'y), 
A02 A01. File Number DE86751910. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The recent improvement of the calibration of the galaxy 
counts used as an interstellar-absorption tracer modifies significant- 
ly the picture of the local interstellar medium (ISM). Consequently, 
previous analyses of the ‘y-ray emission from the local ISM involv- 
ing galaxy counts have to be revised. In this paper, we consider the 

implications regarding the cosmic-ray (CR) density in the local 
ISM, and in particular within Loop I, a nearby supernova remnant 
(SNR). 


41918 (CEA-CONF—8082) Constraints on the galactic 
distribution of cosmic rays from the COS-B gamma-ray data. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Fondamentale (IRF)). 
Aug 1985. 4p. (CONF-850883—25). NTIS (US Sales Only), 
PC A02, AO}. File Number DE86751959. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The velocity information of the HI and CO observations is 
used as a distance indicator to ascertain the spatial distribution of 
the interstellar gas. Using this distance information, the 
tric distribution of the gamma-ray emissivity (the production rate 
per H atom) is determined for three gamma-ray energy ranges from 
a correlation study of the gamma-ray intensity maps and the gas- 
tracer maps for selected galacto-centric distance intervals, taking 
into account the expected IC contribution and pointlike gamma-ray 
sources. On the assumption that unresolved gamma-ray point 
sources do not contribute significantly to the observed gamma-ray 
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emission, the gamma-ray emissivity is proportional to the Cosmic 
ray density and, more specifically, the energy dependence can be 
used to study separately the distribution of Cosmic ray electrons 
and nuclei: whereas the emission for the 300 MeV - 5 GeV range is 
dominated by 7°-decay, the 70 MeV - 150 MeV range has a large 
electron bremsstrahlung contribution. 


41919 (CEA-CONF—8083) Gamma-ray line emission 
from **Al produced by Wolf-Rayet stars. Prantzos, N.; 
Casse, M.; Gros, M.; Doom, C.; Arnould, M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Aug 1985. 4p. 
(CONF-850883—27). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86751961. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The recent satellite observations of the 1.8 MeV line from 
the decay of **Al has given a new impetus to the study of the nu- 
cleosynthesis of 7*Al. In this communication we discuss the pro- 
duction and ejection of **Al by massive mass-losing stars (Of and 
WR stars), in the light of recent stellar models. We also derive the 
longitude distribution of the **Al gamma-ray line emission pro- 
duced by the galactic collection of WR stars, based on various esti- 
mates of their radial distribution. This longitude profile provides i) 
a specific signature of massive stars on the background of other po- 
tential Al sources, as novae, superuovae, certain red giants and 
possibly AGB stars and ii) a possible tool to improve the data anal- 
ysis of the HEAO 3 and SMM experiments. 


41920 (CEA-CONF—8085) Charge and energy depend- 

ence of the residence time of cosmic ray nuclei below = 
GeV/nucleon. Soutoul, A.; Engelmann, J.J.; Ferrando, P.; 
Koch-Miramond, _L.; Masse, PP. Webber, W.R. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Fondamentale (IRF)). Aug 
1985. 5p. (CONF-850883—22). NTIS (US Sales Only), PC 
A02 A01. File Number DE86751956. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The relative abundance of nuclear species measured in 
cosmic rays at earth has often been interpreted with the simple 
leaky box model. Recently new accurate cross sections of key im- 
—— for propagation calculations have been measured. Their 

statistical uncertainties are often better than 4% and their values 
significantly different from those previously accepted. In this paper 
we use these new cross sections to compare the observed B/C+O 
and (Sc to Cr)/Fe ratio to those predicted with the simple leaky 
box model. 


41921 (CEA-CONF—8086) New analysis of cosmic ray 
isotopes at 3 GeV/n from HEAO3-C2 data. Ferrando, P.; 
Goret, P.; Koch-Miramond, L.; Petrou, N.; Soutoul, A. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Inst. de Recherche Fondamentale (IRF)). 
Aug 1985. 4p. (CONF-850883—23). NTIS (US Sales Only), 
PC A02 AOl. File Number DE86751957. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

We present results on mean masses of cosmic rays at energy 
about 3 GeV/n, for Ne, Al, Mg, Si, S, Ca and Fe, derived from the 
data collected by the Danish-French experiment C2 on board 
HEAO3. We used a method based upon comparison between ob- 
served transmission function and a predicted one computed from a 

ic field model. We find enhancement factors of 2.9+-.7 
for 22 Ne/20 Ne, 2.1+-.4 for (25 Mg + 26 Mg)/24 Mg, and 1.6+- 
8 for (29 Si + 30 Si)/28 Si at GCRS when compared to LG. 


41922 (CEA-CONF—8087) Electron spectra in the syn- 
chrotron nebula of the supernova remnant G 29.7 - 0.3. 
Koch-Miramond, L.; Rocchia, R.; Jansen, F.A.; Braun, R.; 
Becker, R.H. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette geen Inst. de Recherche Fondamen- 


tale (IRF)). Aug 1985. 4p. (CONF-850883—26). NTIS (US 
Sales Only), PC A02. A0l. File Number DE86751960. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 
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The remnant G 29.7 - 0.3 has been studied intensively. The 
present paper shows EXOSAT results obtained with the imaging 
instrument and the medium energy proportional counters. Assum- 
ing that the featureless power-law spectrum obtained in the 2 to 10 
keV range is synchrotron radiation from relativistic electrons, one 
derives constraints on magnetic field strength and age of the 
nebula. The energy spectra of the electrons responsible for the 
emission in the radio and X-ray range are discussed. 


41923 (CEA-CONF—8089) Effects of newly measured 


Masse, P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Inst. de Recherche Fondamentale 
). Aug 1985. Sp. (CONF-850883—19). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86751953. 
From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 11 Aug 1985). 
As discussed in papers at this conference and in earlier publi- 
cations we have now measured the cross sections of six important 
cosmic ray source nuclei in hydrogen at several energies between 
300 and 1800 MeV/nuc. Significant differences, sometimes exceed- 
ing 50% exist between these new measurements and the earlier 
semi-empirical predictions, and we are in the process of determin- 
ing a new set of semi-empirical formulae that better describe this 
fragmentation. We have now obtained enough new cross sections 
so that the systematics of their effects on cosmic ray propagation 
through interstellar hydrogen can be examined. 


41924 (CEA-CONF—8090) On the importance of inter- 
stellar helium for the propagation of heavy cosmic rays. Fer- 
rando, P.; Goret, P.; Soutoul, A. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de 
Recherche Fondamentale (IRF)). Aug 1985. 2p. (CONF- 
850883—20-Summ.). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86751954. 
From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Au; laos 1985) 
ed in - i form only. 


41925 (CEA-CONF—8091) Neutron-rich nuclei in cosmic 
rays and Wolf-Rayet stars. Prantzos, N.; Casse, M.; Ar- 
nould, M.; Arco J.P. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Fondamentale (IRF)). Aug 1985. 4p. (CONF-850883—21). 
NTIS (US Sales Only), BC A02/MF A0O1. File Number 
DE86751955. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Enhancement factors of a series of neutron-rich isotopes in 
cosmic radiation sources, due to Wolf-RXayet contamination, have 
been estimated. The predicted overabundances are all within obser- 
vational uncertainties. 


41926 (CEA-CONF—8098) Diffusion in the chromos- 
phere, and the composition of the solar corona and energetic 
particles. Vauclair, S. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Fondamentale (IRF)). ar oe 4p. (CONF-850883—15). 
NTIS (US Sales Only), A02/MF AOl1. File Number 
DE86751949. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Composition observations, (i) in the Solar Photosphere, and 
(ii) in the upper Transition Region and Corona (as well as in Solar 
Wind, and Solar Energetic Particles, imply a change of composi- 
tion of the solar atmosphere somewhere between the Photosphere 
and the upper Transition Region (T>70000 K). Heavy elements 
with First Ionization Potential >9 eV are approximately 4 times 
less abundant in the Transition Region and Corona than in the Pho- 
tosphere, as compared to both hydrogen and heavy elements with 
lower First Ionization Potential. These observations suggest a sepa- 
ration between neutral and ionized elements in a region where the 
high-First Ionization Potential elements are mostly neutral, and the 
low-First Ionization Potential elements ionized. This occurs in the 
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chromosphere at altitudes above 600 km and below 2000 km above 
Photosphere. Here we shall investigate whether diffusion processes 
can explain the observed change in composition. 


41927 (CEA-CONF—8138) Transition deconfinement of 
quarks and gluons and high energy cosmic radiation ion inter- 
action, Soyeur, M. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - a a a. Inst. de Recherche 
Senicanatels le (IRF)). 985. 8p. (In French). ana. 
8509237—3; SPhT—85-1 ) NTIS (U S Sales Only), PC 
A02/MF AOl. File or DEB6TSINS 

From National congress of the French Physical Society; 
Nice, France (9 Sep 1985). 

We review the most recent calculations of the deconfine- 
ment transition of hadronic matter and the possibility of observing 
the deconfined phase in ultra-relativistic heavy ion collisions. Inter- 
actions of very high energy cosmic rays in nuclear emulsion cham- 
bers are discussed in this light. 


41928 (CEA-R—5318) Structure and evolution of the 
interstellar medium. Chieze, J.P. (CEA Centre d’Etudes de 
ae eres-le-Chatel, 92 - Montrouge (France)). Oct 1985. 

. (in French). NTIS (US es Only), PC A07/MF 

. File Number DE86751906. 

We give a two dimensional hydrodynamical analysis of HI 
clouds collisions in order to determine the mass spectrum of diffuse 
interstellar clouds. We have taken into account evaporation and ab- 
rasion by supernovae blast waves. The conditions for cloud merg- 
ing or fragmentation are precised. Applications to the model of the 
interstellar medium of Mc Kee and Ostriker are also discussed. On 
the other hand, we show that molecular clouds belong to a one pa- 
rameter family which can be identified to the sequence of the gravi- 
tationally unstable states of clouds bounded by the uniform pressure 
of the coronal phase of the interstellar medium. Hierarchical frag- 
mentation of molecular clouds is analysed in this context. 


41929 (DOE/ER/10774—6) Very high energy gamma 
ysics. Lamb, R.C.; Lewis, D.A. (ems be. IA 


ray astroph: 
(USA). 25 Mar 1986. Contract AC02-80ER10774. ‘L4p. 


NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE860133 19. 

The Whipple Observatory’s atmospheric Cerenkov camera 
has detected TeV radiation from four galactic sources: the Crab 
Nebula, Cygnus X-3, Hercules X-1, and 4U0115+63. Recent simu- 
lations encourage the view that unwanted cosmic-ray background 
showers may be suppressed by a large factor. Emphasis in the 
coming year will be on determining optimum selection criteria for 

gamma-ray signals and in developing a prototype camera 
with finer angular resolution as a first step towards implementation 
of the HERCULES concept. 


41930 (EGG-PHY—7272) Characterization of the gamma 
radiation in space and in the atmosphere. Lee, M.A. (EG and 
G Idaho, Inc., Idaho Falls (USA)). May 1986. Contract 
AC07-761D01570. 53p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE860 3445. 

A characterization of the gamma-ray fields found in space 
and in the atmosphere is given. Included are values for the energies 
and intensities of gamma rays as observed in several experiments 
and reported in the open literature. Characteristics of the diffuse 
gamma-ray continuum are presented along with a brief discussion 
of the sources of this radiation. Also given are discrete gamma-ray 
line energies and intensities which have been observed in space and 
in the atmosphere. 37 refs., 7 figs., 12 tabs. 


— (FNAL/C—86/65-E) Hadron-nucleus interactions 
at high energy. Gomez, R.; Dauwe, L.; Haggerty, H.; Mala- 
mud, E.; Nikolic, M.; Lannutti, pe Hagopian, S.; Pifer, B.; 
Abrams, R.; Ares, J. (California Inst Tech., Pasadena 
(USA); Fermi National Accelerator Lab., Batavia, IL 
(USA); Florida State Univ., Tallahassee (USA); Illinois 
Univ., Chicago (USA); Indiana Univ., Bloomington (USA); 
George Mason Univ., Fairfax, VA (USA)). May 1986. Con- 
tract AC02-76CH03000. 20p. (CONF-860440—4). NTIS, 
A02/MF AO1; 1; GPO Dep. File Number DE86012898. 
From 2. ‘workshop on local equilibrium in strong interaction 
physics; Santa Fe, NM, USA (8 Apr 1986). 
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Properties of energetic secondaries produced at large angles 
using 800 GeV incident protons are presented. He, Be, C, Al, Cu 
and Pb targets were used for the study. The yields for producing 
such secondaries vary as A/sup a/ where A is the atomic mass 
number of the target and a attains values as large as 1.6. There is 
evidence that jet-like events have a values approaching unity, indi- 
cating a hard scattering mechanism may be occurring. Events with 
large values of target-fragmentation energy have, on average, large 
values of energy in the central region and small values of forward- 
going energy. Energy flows and number of secondaries are inde- 
pendent of the target when events with similar amounts of energy 
in the central region are studied. 


ph Ce) field re-arrangement 
R.A.; Poletto, G. (Los 


after prominence eruption. K 
Alamos National Lab., NM (USA); Osservatorio Astrofisico 
di Arcetri, Florence (Italy )). 1986. Contract W-7405-ENG- 
36. 6p. (CONF-8604219—~1). NTIS, PC A02/MF AO0l; 1; 
GPO Dep. File Number DE86012393. 

From NASA workshop on coronal and prominence plasmas; 
ee Springs, WV, USA (8 on 1986). 

It has long been known that magnetic reconnection plays a 
fundamental role in a variety of solar events. Although mainly in- 
voked in flare problems, large-scale loops interconnecting active re- 
gions, evolving coronal hole boundaries, the solar magnetic cycle 
itself, provide different evidence of phenomena which involve mag- 
netic reconnection. A further example might be given by the mag- 
netic field rearrangement which occurs after the eruption of a 
prominence. Since most often a prominence reforms after its disap- 
pearance and may be observed at about the same position it occu- 
eee ee eee ne eee oe 
disruption to relax back, via reconnection, to a configuration similar 
to the previous one. The above sequence of events is best observ- 
able in the case of two-ribbon (2-R) flares but most probably is as- 
sociated with all filament eruptions. Even if the explanation of the 
magnetic field rearrangement after 2-R flares in terms of reconnec- 
tion is generally accepted, the lack of a three-dimensional model ca- 
pable of describing the field reconfiguration, has prevented, up to 
now, a thorough analysis of its topology as traced by Ha/x-ray 
loops. The purpose of the present work is to present a numerical 
technique which enables one to predict and visualize the reconnect- 
ed configuration, at any time t, and therefore allows one to make a 
significant comparison of observations and model predictions 
throughout the whole process. 5 refs., 3 figs. 


Research 

Sun and the Distant Stars. (Stanford Univ., CA 
(USA)). Sep 1985. 24p. (NASA-CR—176470). NTIS, PC 
A02/MF AO1. 


Advanced research results on the seismology of the Sun and 
distant stars is presented. Topics presented include: (1) detection of 
global convective wave flows; (2) observation of low degree p- 
mode oscillations; and (3) techniques for spectral deconvolution. 


41934 (N—86-19275, pp vp) Detection of global —, 
tive wave flows on the Sun. Scherrer, P.H.; Bogart, R 
Hoeksema, J.T.; Yoshimura, H. (Tokyo Univ., Japan). Sep 
1985. NTIS, PC A02/MF AO0O1. (NASA-CR—176470). 

In Contributions to ings from the NATO Advanced 
Research Workshop on the Seismology of the Sun and the Distant 
Stars. 

Global convective flows in the solar convection zone have 
been predicted by theoretical interpretations of the global-scale or- 
dering of magnetic fields and activity centers and by theoretical 
analyses of rotating convection zones. Direct evidence of these 
flows in the photosphere has not previously been found despite sev- 
eral long-term efforts. The signatures of such flows have now been 
detected by analyzing the daily series of low-resolution Doppler- 
grams obtained at the Wilcox Solar Observatory at Stanford Uni- 
versity. The signatures are patterns of alternating east and west 
flows with amplitudes on the order of 25 m/s and longitudinal 
extent of about 30 degrees. The patterns move across the disc at 
approximately the solar rotation rate and have lifetimes of at least 
several rotations. Boundaries of the fast and slow flows are often 
associated with large magnetic active regions. 
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41935 a ) Observations of low-degree 
P-mode oscillations in H.M.; Scherrer, P.H 
Sep 1985. NTIS, PC A02/MF AOl. (NASA-CR—176470). 
In Contributions to Proceedings fram.the NATO Advanced 
Research Workshop on the Seismology of the Sun and the Distant 
Stars. 


Analysis of Stanford differential velocity observations has 
been extended through the 1984 observing season. Excellent quality 
observations were obtained in 1984 on 38 days in a 49 day interval 
from June 20th through August 7th. The power spectrum of this 
data has been eXamined and improved determinations 
have been made for p-modes of degree 2 through 5 and order 5 
through 34. Of special interest are the modes of the lower orders, n 
ranging from 5 to 10, which have not been identified previously. 


41936 (N—86-19275, ) Comments on techniques for 
spectral deconvolution. Sc! BP NP) On Sep 1985. NTIS, PC 
A02/MF AO1. (NASA-CR—176470). 


In Contributions to Proceedings from the NATO Advanced 
Research Workshop on the Seismology of the Sun and the Distant 
Stars. 

Current observational questions in asteroseismology require 
high spectral resolution that can be only be obtained with observa- 
tions spanning many days or months. The primary constraint in the 


been suggested. In the case of data coverage of less than 50%, none 
of the methods considered has been successful at unambiguously re- 
covering the true spectrum from test spectra with realistic complex- 
ity. The limitations of these methods and their applicability to the 
helioseismology problem is discussed. 


(PB—86-183522/XAB) Solar magnetic de ee 1976 


Observatory at Stanford, 
J.T.; Scherrer, P.H. rae Data Center A for Solar-Ter- 


Physics, Boulder, CO (USA)). Jan 1986. 370p. 
(UAG—94). NTIS, PC Ai6/MF AOl. 

Daily magnetogram observations of the large-scale photos- 
pheric magnetic field have been made at the John M. Wilcox Solar 
Observatory at Stanford since May of 1976. These measurements 
provide a homogeneous record of the changing solar field through 
most of Solar Cycle 21. Using the photospheric data, the configura- 
tion of the coronal and heliospheric fields can be calculated using a 
Potential Field -- Source Surface model. This provides a 3-dimen- 
sional picture of the heliospheric field-evolution during the solar 
cycle. In this report the authors present the complete set of synop- 
tic charts of the measured photospheric magnetic field, the comput- 
ed field at the source surface, and the coefficients of the multipole 
expansion of the coronal field. The general underlying structure of 
the solar and heliospheric fields, which determine the environment 
for solar - terrestrial relations and provide the context within which 
solar-activity-related events occur, can be approximated from these 
data. 


41938 (PB—86-188802/XAB) Large-scale structure and 
dynamics of solar-active 


observed in the 
meomperis Reseach, Boulde, CO (USA). 1986. 29p. 


peepee ae Boulder, CO (USA)). 1986. 219p. 
CT—96). NTIS, PC A10/MF AOl. 

In the thesis the authors examine high-resolution Doppler- 
grams in CIV (1548) for the purpose of understanding the large- 
Se re See arene 
lem of magnetic structure. Tl: Dopplergrams are compared with 
yews eigen are «Ae erie gs pace Te 
determine the relationship of the flows to the overall magnetic-field 
topology. These observations sample three different heights in the 
atmosphere and can potentially be used to map the field from the 
photosphere up through the transition region. Vector properties of 
the flow and field are inferred from center-to-limb variations in the 
measured Doppler shift and longitudinal field component. 
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Group, P.O. Box 500, Batavia, iilinels De - 
Review [Section] D: Particles and Fields; 34 Wiig. 
423(15 Jul 1986). 

The explicitly gauge-invariant formula for the large-scale 
fluctuations of the temperature of the microwave background radi- 
ation is obtained. The formula is applicable to the wide class of cos- 
mological models (i.e., multicomponent and nonflat) based on Rob- 
ertson-Walker metrics. Some specific cases are briefly discussed and 
in the case of general flat models the amplitudes of the multipole 
moments of the temperature pattern are obtained as functions of the 
baryonic perturbation quantities. 


41940 Pseudo-Goldstone bosons in curved space-time. 
(School of Physics and Astronomy, University of Minneso- 
ta, Minneapolis, Minnesota 55455). Physical Review [Section] 
D: Particles and Fields; 34: No. 2, 627-640(15 Jul 1986). 

We calculate the effective potential for pseudo-Goldstone 
bosons (PGB’s) in a toy SU(3) gauge theory broken by scalars in 
the adjoint representation, in the Einstein static universe R-italic’ x 
S* with constant scalar curvature R-italic. In both the strong- and 
weak-gravitational-field limits, the effective potential for the PGB’s 
picks up curvature-dependent quadratic terms in one-loop order. 
Curiously, in the weak-field limit, the gravitational contribution to 
the PGB mass is of the form R-italic InR-italic, while in the oppo- 
site case (strong field) the expected form linear in R-italic is recov- 
ered. A subtlety involved in determining the coupling of Goldstone 
bosons to the scalar curvature in theories with spontaneous symme- 
try breaking is described. 


41941 Hypercharge fields and Eoetvoes-type experiments. 
(Department of Physics, Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review Letters; 56: No. 
22, 2347-2349(2 Jun 1986). 

It is shown that Eoetvoes-type torsion-balance experiments 
performed in the vicinity of a large cliff may be used as sensitive 
tests for the recently postulated existence of a medium-range hyper- 
charge force. The residual nonzero effect found in the original 
Eoetvoes results could be mainly due to terrain irregularities and 
thus be larger than, but still correlated to, the effects expected from 
the earth’s rotation and the hypercharge hypothesis. 


41942 Linear and nonlinear dynamic stability of rotating 
n = 3/2 polytropes. Tohline, J.E.; Durisen, R.H.; Mccol- 
lough, M. (Louisiana State Univ. ., Baton Rouge; Los 
Alamos National Lab., NM; Indiana Univ., Bloomington). 
ates = Journal; 298: 220-234(Nov 1985). 

A three-dimensional hydrodynamic computer program has 
been used to study the growth of nonaxis manners ei 
idly rotating, n = 3/2 polytropes whose initial axisymmetric equi: 
libria were constructed with do Cements; eile canines @08 
method. Differentially rotating models were studied, whose initial 
ratios t of rotational to gravitational potential energy were t = 
0.28, 0.30, 0.33, and 0.35. An open, two-armed, trailing spiral pat- 
tern, rather than a coherent bar mode, has been found to grow dy- 
namically in all models with t at least 0.30. The results of the inves- 
tigation support the reliability of both the tensor virial equation 
(TVE) analysis of such systems and the computer simulation itself. 
The 3D code can be used with confidence to study the dynamical 
growth of nonaxisymmetric structure into the nonlinear amplitude 
regime. 25 references. 
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41943 (AD-A—166109/9/XAB) U-shaped curve constant 
determined barium-release ee. Technical 
report, 2 January-1 August 1984, Prettie, C.W. (Berkeley 
Research Associates, Inc., CA (USA)). 5 Apr 1985. 86p. 
(PD-BRA—84-320R). NTIS, PC A05/MF 

The U-shaped curve has been suggested as a prescription for 
the size of late-time plasma structure. It is a specification of the 
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structure size as normalized by a length parameter derived from the 
background ion-neutral slip speed and the effective cross-field diffu- 
sion constant. True to its name, the specification is a proportional- 
ity to a U-shaped function of the ratio between the integrated Pe- 
dersen conductivity of the magnetic field lines that have plasma 
structure on them and the integrated Pedersen conductivity of field 
lines in the background plasma (the M-ratio). The value of the pro- 
portionality constant in this relation, R, has been the subject of past 
analytical and numerical investigations. In this report experimental 
data from PLACES barium release JAN is investigated to derive 
an alternative value of R. Photographic, aircraft, and rocket data 
sources are investigated to first determine the M-ratio, the diffusion 
constant and the characteristic structure sizes. The value of the pro- 
portionality constant R is then inferred. 


41944 (AD-A—166590/0/XAB) be aged 2 a 
corrections for a spherically 

Final report. LeVine, Susan D.; anon, LR. aval § Sur. 
face Weapons Center, Dahlgren, VA (USA)). Mar 1985. 
30p. NTIS, PC A03/MF AO1. 

Closed-form calculations for the second- and third-order ion- 
ospheric effects are presented. Single- and dual-frequency data from 
a NAVSAT orbit is used in the model to determine the magnitude 
of the corrections to the phase and range difference for a variety of 
station positions. The sum of the second-and third-order corrections 
to the observed range difference varied from 0.05 cm to 1.6 m for 
single-frequency data and from 0.09 cm to 30 cm for dual-frequen- 
cy data, depending on station location and satellite zenith angle. 


41945 (AD-A—166600/7/XAB) Daytime and nighttime 
neutral wind and temperature measurements from incoherent 
scatter radar at 300 km over Arecibo. Master's thesis. 
L.O. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA)). Dec 1985. 40p. NTIS, PC A03/MF A011. 
Arecibo’s twenty-acre spherical radar reflector detects the 
weak electromagnetic energy reflected when pulses are transmitted 
into the ionosphere. The information contained in this reflected 
energy reveals the electron temperature, the electron/ion tempera- 
ture ratio, the line of sight plasma velocity and the electron density 
among other parameters. This information, combined with neutral 
densities obtained from the global thermospheric model based on 
mass-spectrometer and incoherent-scatter data, MSIS-83, is used to 
determine the neutral temperature and winds in the F region. This 
study pertains to the F2 region at a height of 300km over Arecibo 
(18 N latitude with a magnetic dip angle of 50). A few trends in 
previous data are noted followed a description of the 300km tem- 
perature and neutral wind for daytime and nighttime from 12 days 
of data, sets of three days from January 1984 and 1985, September 
1984, and June, 1984. The experimental neutral temperature is com- 
pared to the MSIS model prediction. The observed temperature 
closely agrees in phase, but averages 50K lower than the model. 


41946 (AD-A—166806/0/XAB) Effect of finite blob size 
on the current convective instability in the auroral ionos- 
phere. Memorandum report. Huba, J.D.; Chaturvedi, P.K. 
(Naval Research Lab., Washi DC _—- 11 Apr 
1986. 36p. (NRL-MR—5730). S MF AOl 

It has been suggested that the current eatin instability 
may be responsible for the structuring, i.e., generation of density ir- 
regularities, of density enhancements (known as blobs) in the sur- 
oral ionosphere. However, previous theories have neglected the 
finite extent of the blob along the geomagnetic field. In this paper, 
a nonlocal theory of the current convective instability is developed, 
which considers the finite extent of an ionospheric blob parallel to 
the geomagnetic field. It was found that the growth rate of the in- 
stability can be substantially reduced in the finite-sized blob case 
from the value obtained in the local approximation for an infinitely 
long blob. For auroral ionosphere the reduction in the 
growth rate for medium scale irregularities (1-10 km) can be one to 
two orders of magnitude for the typical observed values of blob 
sizes (approx. a few hundred km). Thus, it appears that the current 
convective instability is not a viable mechanism to generate scintil- 
lation causing irregularities, i.e., 1-10 km irregularities. 
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41947 ee ee surfaces and ion wave in- 
stabilities in plasmas. Andre, M. Geoph 
Inst. (Sweden). A Aug 1985. 7 a S Sales Only), PC 
A03/MF A01. File Number DE86 

So edanee canned daiacia te a 
non-relativistic, collisionless and homogeneous plasma in a uniform 
magnetic field, is solved numerically. oth chesteectatin ont and elecro- 
magnetic waves with frequencies from below the ion gyrofre- 
quency to above the electron gyrofrequency are studied for all 
angles of propagation. Modes occurring in a cold plasma as well as 
waves dependent on thermal effects are included. Dispersion sur- 
faces, that is plots of frequency versus wavevector components, are 
presented for some models of space plasmas. Waves with frequen- 
cies of the order of the ion gyrofrequency (ion waves), are well 
known to exist in space plasmas. In this thesis, the generation of ion 
waves by ion distributions with loss-cones or temperature anisotro- 
pies, or by beams of charged particles, is investigated by numerical 
methods. Effects of heavy ions are considered. Dispersion surfaces 
and analytical arguments are used to clarify the results. It is shown 
that particle beams and ion loss-cone distributions can generate 
electrostatic ion waves, even when a significant amount of the elec- 
trons are cool. These calculations are in agreement with simultane- 
ous observations of waves and particles obtained by a satellite on 
auroral field lines. 


41948 (KGI-PREPR—080) Waves with frequencies below 
the proton in a plasma. Os- 

T.; Andre, M. Gunes hysical Inst. 
les Only), PC 


Carsson, 
(Sweden)). May 1985. 25p. NTIS — 
A02/MF A01. File Number DE867022 
Vises Seiden agnial Gidiioapiiag tne: emagioneen 
non-relativistic multicomponent plasma in a uniform magnetic field 
are investigated. Numerical methods are used to study propagation 
and stability properties of waves with arbitrary angle between wa- 
vevector and the uniform magnetic field. To study instabilities, 
warm ion distributions with loss cones or temperature anisotropies 
are used as sources of free energy. The largest growth rates often 
occur for waves which have their wavevectors parallel to the uni- 
form magnetic field. However, when the free energy source is an 
ion loss-cone distribution, growth is sometimes only found when 
the angle between the wavevector and the uniform magnetic field 
is larger than 45 degrees. Additional warm plasma effects are dis- 
cussed, starting with the subject of absolute instabilities. It is found 
that the introduction of a heavier ion species into a proton-electron 
plasma can have the effect that the plasma more easily becomes ab- 
solutely unstable. In connection with absolute instabilites we discuss 
an often used analytical approximation. The effects of warm plasma 
on the propagation properties of the waves are neglected in this ap- 
proximation and hence it gives erroneous results in absolutely un- 
stable plasmas. Furthermore, the effects of warm plasma on the 
mode structure are examined. Most often the large scale structure is 
not affected, but there are cases where left-hand polarized waves 
are found in frequency ranges above a heavy ion gyrofrequency, 
where there is a stop band in the corresponding cool plasma. 


41949 (KGI-PREPR—081) On the relationship between 
and the resonance cone. Andre, M. (Kiruna Geop “9% 
Inst. (Sweden)). Jun 1985. 14p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE86702290. 

Waves named whistlers, chorus, hiss, saucers and low hybrid 
waves are often detected in space plasmas. These emissions are ob- 
served between the lower hybrid frequency and the electron gyro- 
frequency, but are given different names due to properties such as 
coherence, time duration and polarization. The waves are often 
classified as either electrostatic or electromagnetic, and are som- 
times said to on the resonance cone of the whistler 
mode. With the aid of dispersion surfaces, plots of frequency versus 
wavevector components, it can be shown that all these waves often 
correspond to one wave mode (one single surface). Sometimes the 
emissions called broadband electrostatic noise also propagate in this 
mode. Since electromagnetic theory for all angles of propagation 
relative to the ambient magnetic field is used, the smooth transition 
between so called electrostatic and so called electromagnetic waves 
can be described in terms of a gradual change of the wavevector. 
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To give an example of an instability over a wide range of wavevec- 
tors, a beam of auroral (keV) electrons is introduced. The highest 
temporal and spatial growth rates rates caused by such a beam can 


ean ysical Inst. (Sweden), Jun 1985. 

wi . Jun ‘ 
Sales Only), PC A02/MF AOl. File 
702291. 


stabilize emissions near the lower hybrid frequency. For wave vec- 
tors strictly perpendicular to the ambient magnetic field, these emis- 
sions may be harmonically spaced by the ion gyrofrequency, but an 
investigation of all propagation angles shows that the waves often 
are broadband. In connection with these non-resonant instabilities, 
negative energy modes can occur. These modes may lead to explo- 
sive instabilities when they non-linearly interact with other waves. 


41951 (KGI-PREPR—083) Resonant of ion 


Inst. (Sweden). Jun 1985. 24p. NTIS (US Sales 


ph 
Only), PC A02/MF AO1. File Number 86702292 
Simultaneous observations of wave spectra and particle ve- 
locity distributions obtained by the S3-3 satellite on auroral field 
lines, are studied. Emissions below the lower hybrid frequency 
occur just below multiples of the proton gyrofrequency. At higher 
frequencies the observed spectra show peaks just above such multi- 
ples. The ion and electron distributions are modeled, and numerical 


with the observed emissions. The major source of free energy is a 
a a 
ion velocity distribution. 


ic 

Hones, at. 

Union — 397p. (CO) 
rom Chapman 


computer laboratory 
Stara anita cad cetera. 


Implications of the 1100 UT March 22, 1979 
Se ce ee ee ee ee ee 
tion in the tail, 


California Univ., sw aes 
search Labs. Palo Alto, CA). pp 203-207 of Magnetic re- 
pag ey ge laboratory lama; Proceedings of 
onan Wek Geake 7, “1983. ones, E.W. Jr. W. 


DC; American hr 
#310229). Geophysical Union (1984). (CO) 
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From Chapman conference on magnetic reconnection; Los 
Alamos, NM, USA (3 Oct 1983). 

The event of March 22, 1979 has been the object of a con- 
centrated study effort as a part of the Coordinated Data Analysis 
Workshop activity designated CDAW-6. Energetic electron and 

ic field measurements from a set of four satellites aligned 
from 6.6 to 13 RE at the 0200 LT meridian at the time of the mag- 
netospheric substorm event of 1100 UT are presented. These data 
are used to show that a magnetic X-line formed spontaneously in 
the region of 7 to 10 RE in response to a steady build-up of mag- 
netic stress in the geomagnetic tail. 15 references. 
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REFER ALSO TO CITATION(S) 41185, 41502, 41519, 41991, 42120, 42129, 
42148, 42268 


41954 (AD-A—166518/1/XAB) Molecular reaction rates. 
Final report, 6 April 1982-30 1985. Lin, Chun C. 
(Wisconsin Univ., Madison (USA). Plasma a Re- 
search). 28 Oct 1985, 59p. NTIS, PC A04/MF A 

The energies and wave functions for several series of Ryd- 
berg states of the nitrogen molecule were calculated. Based on 
these results a long-wave infrared emission spectrum of the nitro- 
gen molecule is predicted. The optical cross sections for exciting a 
series of atomic oxygen emission lines in the long-wave infrared 
region by electron impact on oxygen molecules have been obtained. 


41955 (AD-A—166574/4/XAB) Miultiple 
Oe oe ee ee 

fornia Univ., Santa Barbara (USA). Quantum Inst.). 1986. 
15p. NTIS, PC A02/MF AO0O1. 

This study is concerned with the time-dependent quantum 
theory of collision of heavy particles that result in the excitation of 
internal degrees of freedom, such as electronic excitations or charge 
transfer. Attempts to treat the motion of the heavy particle classi- 
cally encounter difficulties typical to all problems in which the 
classical degrees of freedom are strongly coupled to quantum de- 
grees of freedom: They lack a feedback mechanism that will force 
the classical degree of freedom to respond to the excitation of the 
quantum companion. To avoid such difficulties we propose a 
method in which the nuclear wave function associated with each 
electronic state is represented by a Gaussian wave packet. Each 
packet is propagated by the time-dependent Schrodinger equation 
on a different electronic energy surface in a manner that resembles 
classical mechanics but preserves many quantum properties such as 
Heisenberg uncertainty principle, quantum interference, zero point 
motion, and the quantum mechanical rules for computing observa- 
bles. Various limiting cases are discussed in detail and compared 
numerically. 


41956 (AD-A—166838/3/XAB) Studies of highly excited 
atoms. Final report. (SRI International, Menlo Park, CA 
(USA). Physical Sciences Div.). 2 Apr 1986. 72p. NTIS, PC 
A04/MF AO1. 

Rydberg states of atoms have intrinsic properties that should 
allow their use as highly sensitive and tunable detectors at far-infra- 
red wavelengths. The intrinsic limit of such atomic detectors are 
collisional processes. This report describes the results of a research 
program to better understand an important class of collisions - 
namely, the resonant collision of two Rydberg atoms. The 
linewidths and the collision cross sections were extensively meas- 
ured, and thier On parameters such as the principal 
quantum number and the Rydberg-state angular momentum was de- 
termined. The resonant collisions are shown to occur for a wide va- 
riety of initial states with cross sections of the order of 10° square- 
Angstroms and scaling as (n*O to the 4th order). 


(BONN-HE—86-04) Numerical studies of the g- 


ymans, G. (Bonn Univ. (Germany, F.R.). 
Physikalisches Inst.). Feb 1986. 27p. NTIS (US Sales Only 
PC A03/MF AO1. File Number DE86752369. 
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Methods of finite temperature quantum field theory are used 
to construct the g-Hartree density functional for atoms. Low and 
high temperature expansions are discussed in detail. Numerical 
studies for atomic ground-state configurations are presented in the 
Thomas-Fermi-Scaling limit. 


41958 (CEA-CONF—8125) Hyperfine structure of 2 eV 
transitions in americium 241. Le Garrec, B.; Petit, A. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Technolo —* et de TCONE. 


— Industriel (IRDI). 
509147—19). NTIS ay Sales Only), PC A AF AOl. 
File Number DE86752216. 

From ACTINIDES '85; Aix-en-Provence, France (1 Sep 
1985). 

” The laser induced fluorescence technique has been used to 
analyze the HFS of the 0-16512 cm™' transition. The hyperfine con- 
stants for the 16512 cm™~' level have been measured and the signs of 
the hyperfine constants for the ground level have been determined, 
showing that A<0 and B>0, confirming the calculations of Kron- 
feld et al (4). 


41959 (CEA-R—5327) Rovibrational relaxation of the 
CO molecule in heated supersonic free jets. Gaveau, 
M.A. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Technologique et 
de Developpement Industriel (RDI); Paris-11 Univ., 91 - 
Orsay (France)). Jan 1986. 302p. (In French). NTIS (US 
Sales Only), PC Al4/MF AO1. File Number DE86752413. 

This work deals with the rovibrational relaxation of the CO 
molecule in highly heated supersonic free jets of pure gas or mix- 
ture (CO in Nez or Ar). The rovibrational population distributions of 
CO are deduced from infrared spontaneous fluorescence measure- 
ments and from small signal gain measurements. We have obtained 
the following results: - the background gas remains vibrationally ex- 
cited and it must be taken into account for the interpretation of the 
measurements, - the vibrational freezing occurs in the early stages 
of the expansion i.e. about the sonic throat in our experimental con- 
ditions. - The progressive rotational freezing depends on the quanti- 
ty NoD. It can then be deduced a cross section related to the rota- 
tional energy relaxation between 50 and 120 K.. 


41960 (CONF-860845—1) Photoemission from oblate 
silver spheroids with polarized vacuum uv excitation. 
Arakawa, E.T.; Goudonnet, J.P.; T. (Oak Ridge 
.» TN (USA)). 19 Contract ACO05- 
; gg PC A02/MF AO1; GPO Dep. File 
From 8. international conference on vacuum ultraviolet radi- 
oon eee eee (4 Aug 1986). 
A 3 nm thick silver film was evaporated on a quartz slide 
and then heated for 60 s at 400°C. The resulting spheroids were 60 
nm in diameter with average center-to-center distance of 110 nm. 
These particles were flattened out along the substrate normal with 
a typical ratio of minor axis length to major axis length being 0.2. 
Photoemission measurements were made using a Seya-Namioka 
monochromator with an air discharge lamp. The dependence of the 
photo yield on the polarization of the incident light was determined 
with a VUV transmission polarizer made of cleaved LiF plates. 


41961 SS ae Chemical activation of 
molecules by metals. Experimental studies 


of electron distri- 
butions and bonding. Progress report, September 1983-Sep- 
tember 1985. Lichtenberger, D.L. (Arizona Univ., Tucson 
(USA). Dept. of Chemistry). 1985. Contract AC02- 
80ER 10746. . NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number D: 13248. 

This project continues to develop experimental methods for 
investigation of the electronic structure factors that control the 
chemistry of organic molecules and fragments bound to metals. The 

techniques being developed are valence (Hel, Hell), 
a ee 
species. The applications focus attention on organometallic mole- 
cules in which the metals interact with small organic species that 
are proposed intermediates in surface catalysis or metal-assisted or- 
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ganic synthesis (e.g., methylenes, alkylidenes, alkylidynes, vinyli- 
denes, alkenes, alkynes, alkyls, hydrides). 


41962 (DOE/ER/60356—3) Interaction of slow electrons 


interactions. Progress 

report, June 1985-June 1986. McCorkle, D.L.; Christo- 

os L.G. (Tennessee Univ., Knoxville (USA). of 

ysics and Astronomy). 1986. Contract FG05-85ER60356. 

8p. NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86013119. 

A crucial step in efforts to develop not only a coherent pic- 
ture of radiation interaction with matter, but also to understand ra- 
diation effects and mechanisms, as well as the effects of chemical 
pollutants and toxic compounds, is to relate the often abundant 
knowledge on isolated molecules (low pressure gases) to that on 
liquids or solids. To understand the roles of the physics and chemi- 
cal properties of molecules in biological reactions, these “isolated- 
molecule” properties are related to molecules which are embedded 
in gradually thicker and thicker (denser and denser) gaseous and, 
finally, liquid environments. High pressure (40 to ~ 8000 kPa) elec- 
tron swarm experiments are currently in operation yielding infor- 
mation as to the effects of the density and nature of the environ- 
ment on fundamental electron-molecule interaction processes at 
densities intermediate to those corresponding to low pressure gases 
and liquids, and the gradual transition from “isolated molecule’ to 
“condensed phase” behavior. 


41963 (GSI—85-4) Measurement on the 

tion in the heavy ion collision. Gruppe, A. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Frankfurt Univ. <aaminp, FR). Feb 1985. 17ip. (in 
German). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE86752379. 

The construction of a positron solenoid spectrometer for the 
measurement of quasi-atomic positron radiation in heavy ion colli- 
sions is described. Beside the components of the spectrometer, the 
measurement electronics, and the data evaluation extensively the 
application of gas-filled parallel-plate cascade counters for the de- 
tection of the scattered particles is considered. The results of meas- 
urements on under- and uppercritical collision systems are present- 
ed and compared with the theoretical predictions on the atomic po- 
sitron emission. In the positron spectra of uppercritical systems 
narrow peak structures were observed at about 300 keV. Known 
nuclear processes seem as cause unprobable. The explanation of the 
structures by atomic positron radiation in the model of a long-lived 
quasi-atom formed in the collision is successful for the heaviest 
studied collision system (U Cm). In other uppercritical collision 
systems however in the peak energies differences between theory 
and experiment are shown. 


41964 (GSI—86-5-Prepr.) Positron and delta electron 
cnteden fn Sy Sees See ae oO. Dea >, de; 
Reinhardt, J.; Mueller, U.; Mueller, B.; Greiner, W.; Soff, 


G. (Geselischaft fuer Schwerionenforsch m.b. es Darm- 
stadt (Germany, F.R.); Frankfurt Univ. ( ae 
Inst. fuer Theoretische Physik). Feb "1986. 16p. NTIS 
Sales Only), PC A02/MF A0Ol1. File Number DESGTSISE2 

We present positron- and delta-electron spectra for the un- 
dercritical systems Ta + Th (Z/sub tot/ = 163) and U + Au (Z/ 
sub tot/ = 171) as function of impact parameter b and laboratory 
angle THETA/sub L/. For the system Ta + Th in addition the 
excitation function for dynamical positron emission in the vicinity 
of the Coulomb barrier was evaluated. Assuming the formation of 
long living giant nuclei, we determine the kinetic energy T/sub e/ 
+ at which spontaneous positron emission occurs as function of Z/ 
sub tot/. For constant values of T/sub e/+ we evaluated the cor- 
responding nuclear densities in dependence on the total nuclear 
charge. 





41965 ——— ae | for new particle pro- 
duction in nuclear collisions. Sc A, peiebaate 3; J; 
Mueller, B.; Greiner, W. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); Frankfurt 
Univ. ( (Germany, FR). Inst. fuer Theoretische Physik). Apr 
1986. 57; S us Sales Only), PC A04/MF AOl. tle 
Number DE86752373. 

Following up our earlier work and also stimulated by recent 
experimental results on positron production in heavy ion collisions 
we investigate various mechanisms for the production of a light, 
previously unknown particle in such collisions. As more conven- 
tional mechanisms seem to be inadequate we concentrate on proc- 
esses directly or indirectly connected with the strong electric or 
magnetic fields and quark degrees of freedom in nuclei. We also 
consider modifications of the color confinement scheme. Our analy- 
sis is confined to schemes staying within the framework of the 
standard SU(3)sub(C) x SU(2) x U(1) model. Since most of the pos- 
sibilities discussed can be rejected, severe modifications of basic 
concepts of particle physics seem to be required if the production 
of a new particle is confirmed. 


41966 (AE—3811/12) Scattering of hydrogen isotope 
mesic atoms on isotope molecules. Men’shikov, L.I. 
(Gosudarstvenny) Komitet po Ispol’zovaniyu Atomnoj Eh- 
(a Russian SSSR, Moscow. Inst’ / Atomnoj Ehnergii). 1983. 2 
). NTIS a. Sales Only), PC A03/MF AO1. File 

Geanber DeBoNZ2 

on «ET Se A 
atoms with D2, DT and T2 molecules with provision for the Fermi 
effect have been calculated. The Fermi effect consists in the differ- 
ence of scattering cross sections of a neutron with kinetic energy 
lower than energy of oscillating quantum with a proton moving in 
oscillating field and with a free proton. 


41967 ere: Investigation of the desorption and 
monocrystals 


permeation of D. at Pd evaporated by Cu. 
Schneider, O. (Kernforschi Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer henforschung und 
Tp dat Cones ey a (Germany, he Aug 1985. 
= (In German). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE86752358. 

The velocity distribution of D2 desorbing from the Pd(111) 
surface as a function of Cu coverage was investigated by time-of- 
flight measurements. Starting with the clean Pd surface, when a 
Maxwellian distribution corresponding to the surface temperature 
(Tsub(s)=360 K) is observed, the mean energy of D2 increases with 
Cu coverage. By 2 monolayers the desorption of <E>/2k 
approx.= 1000 K molecules is fully developed. This group of mole- 
cules has the same energy as found at full S coverage on the 
Pd(111) surface, supporting the blocking mechanism assumed previ- 
ously. Above 8 monolayers desorption characteristic for pure Cu 
develops (<E>/2k approx.= 2600 K) with <E> > 14 kTsub(s); 
it corresponds to the highest excess energy ever found for desorb- 
ing molecules. 


41966 (LA—10714-C) ee of the workshop on 
fundamental muon physics: atoms, nuclei, and particles. Hoff. 
man, C.M.; Hughes, V.W.; to cen ). (Los Alamos 
National Lab., NM (USA); Yale Univ., New Haven, CT 
oa), Dept. of Physics). May 1986. Contract W-7405- 
G-36. 247p. (CONF-860166—). NTIS, PC A11/MF 

AO0l; 1; GPO . File Number DE86012734. 

From Workshop on fundamental muon physics: atoms, 
nuclei, and particles; Los Alamos, NM, USA (20 Jan 1986). 

This report contains the proceedings of a workshop held at 
Los Alamos, January 20-22, 1986, to discuss present and future ex- 
periments with muons in particle, nuclear, and atomic physics. Spe- 


troscopy of Muomic Atoms, High-Energy Muon-Nucleon and 
Muon-Nucleus Scattering, Muon Beams - New Developments, and 
Muon Catalysis. 
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41969 (LA-UR—86-1937) Efficient, monochromatic, high- 
power microwave generator. Kwan, T.J.T.; Snell, C.M. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 6p. (CONF-860665—8). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012385. 

From 6. international conference on high power particle 
beams; Kobe, Japan (9 Jun 1986). 

Microwave generation by electron beams in virtual cathode 
configurations can achieve significant power levels. However, most 
designs inherently have two competing mechanisms generating 
microwaves; namely the oscillating virtual cathode and the reflex- 
ing electrons. These two mechanisms tend to interfere destructively 
with each other. Specifically, the reflexing electrons subject the 
electron beam to two-stream instability, causing considerable heat- 
ing of the electron beam. In addition, the space-charge of the re- 
flexing electrons can cause the diode independence to fluctuate, re- 
sulting in oscillations of the electron beam energy. We have investi- 
gated a novel idea to remove these undesirable effects and we 
found that high-power, narrow-band, and monochromatic micro- 
waves could be generated with efficiency of 10 to 20%. 16 refs., 7 
figs. 


41970 (LBL—20565) Raman spectroscopic investigation 
of molecular hydrogen. Veirs, K. (Lawrence Berkeley Lab., 
CA (USA)). Dec 1985. Contract W-7405-ENG-36;AC03- 
76SF00098. 114p. (LA-UR—86-276). NTIS, PC A06/MF 
AO0l; 1; GPO Dep. File Number DE86012836. 

A state of the art gas phase Raman spectrometer was assem- 
bled at Los Alamos National Laboratory. Basic research results, 
both experimental and theoretical, on Raman cross sections and line 
positions were applied to the problem of accurate temperature de- 
terminations of molecular hydrogen at room temperature. Results 
are reported for Raman line positions, cross sections, and tempera- 
ture determinations in gas phase hydrogen. (WRF) 


kg aon cle te X-ray data booklet. Revi- 
D. (ed.). (Lawrence Berkeley Lab., CA 

(USA). r idee. ‘Contract AC03-76SF00098. 154p. NTIS, 
PC A), Ape A0l; 1; GPO Dep. File Number DE86012650. 
A compilation of data is presented. Included are properties 

of the elements, electron binding energies, characteristic x-ray ener- 
gies, fluorescence yields for K and L shells, Auger caergies, energy 
levels for hydrogen-, helium-, and neonlike ions, scattering factors 
and mass absorption coefficients, and transmission bands of selected 
filters. Also included are selected reprints on scattering processes, 
X-ray sources, optics, x-ray detectors, and synchrotron radiation fa- 


(LP—207) Focusing effects of a laser beam in the 
non resonant MPI of gases. Baravian, G.; Sultan, G. (Paris- 
11 Univ., 91 - Orsay (France). Lab. de Physi ue des Plas- 
mas). Sep 1984. dp. NTIS (US Sales Only), A03/MF 
A01. File Number DE86752238. 

The authors give a method to interpret correctly the multi- 
photon ionization in the case of no resonance and saturation. The 
calculation model is applied to hydrogen to calculate the ion pro- 
duction related to the intensity of laser pulse. Different applications 
and methods are given. The six-photon ionization cross-section of 
the krypton is calculated. 


—_— (MPQ—105) Effective charge of heavy ions in hot, 
dense plasma, special attention being given to dielectronic re- 

combination. Peter, T. (Max-Planck-Institut fuer Quan 

tik, Garching (Germany, F.R.)). Nov 1985. 1 

German). S (US Sales Only), PC A07/MF AO . File 

Number DE86752393. 

This work investigates the effective charge Z/sub eff/ of 
heavy ion beams when passing through hot, dense matter. Major 
new results concern the temperature and high density effects on Z/ 
sub eff/, the importance of dielectronic recombination in the proc- 
ess where free electrons are captured by the projectile, and the cor- 
responding shell oscillations in Z/sub eff/, as well as the derivation 
of approximate scaling relations for Z/sub eff/. 
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= (RAL—85-098) Classic Multi-Configuration-Dirac- 


with 

ic comparative output. Cowan, R.D.; Grant, LP.; Fawcett, 
B.C.; Rose, S.J. (Rutherford Ap leton Lab., Chilton {OK 
Los Alamos National Lab., NM (USA); Oxford Univ. ). 
Dept. of Theoretical Chemistry). Nov 1985. 7 NTIS (US 
Sales Only), PC A04/MF AO1. File Number ER0702598 

A Multi-Configuration-Dirac-Fock (MCDF) computer pro- 
gram is adapted to interface with the Hartree-Fock-Relativistic 
(HFR) program for the RAL IBM mainframe computer. The two 
codes are integrated into a package which includes the Zeeman 
Laboratory Slater parameter optimisation routines as well as new 
RAL routines to further process the HFR and MCDF output. A 
description of the adaptions to MCDF and new output extensions is 
included in this report, and details are given regarding HFR FOR- 
TRAN subroutines, and lists of Job Control Language (JCL) files 
for the complete package. 


41975 (UCRL—94710) Giant resonance phenomena in the 
electron impact ionization of heavy atoms and ions. Younger, 
S.M. (Lawrence Livermore National Lab., CA (USA)). 10 
Jun 1986. Contract W-7405-ENG-48. 7p. (CONF-8606157— 
7). NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86012190. 

From NATO advanced study conference; Les Houche, 
France (16 Jun 1986). 

leavy atoms and ions offer an interesting opportunity to 

study atomic physics in a region where the atomic structure is 
dominated by the interelectronic interactions. One illustration of 
this is the profound term dependence of atomic orbitals for certain 
configurations of heavy atoms and ions. The appearance of giant 
scattering resonances in the cross sections for ionization of heavy 
atoms by electron impact is a manifestation of resonance behavior. 
Such resonant structures arise from the double well nature of the 
scattering potential and have recently been identified in the cross 
sections for the electron impact ionization of several xenon-like 
ions. The results of calculations showing effects for a variety of 
other ions are summarized. 7 refs., 4 figs. 


41976 Measured radiative lifetimes for H2 and HD in the 
E-italic,F-italic '2*/sub g-italic/ electronic state. (Combus- 
pu Research Facility, Sandia National Laboratories, Liver- 
re, California 94550). Journal of Chemical Physics; 85: No. 

4s 1733-173715 Aug 1986). 
‘e have used tunable, pulsed ultraviolet laser radiation to 
prepare Hz and HD in selected rovibronic levels of the E-italic,F- 
italic '=*/sub g-italic/ electronic state. This state is accessible from 


photon excitation. Subsequent absorption of near infrared laser radi- 
ation by molecules prepared in the E-italic,F-italic 1=*/sub g-italic/ 
state produces ions that are detected by a time-of-flight mass spec- 
trometer. Radiative lifetimes of individual rovibronic levels are de- 
termined by measuring the ion signal as a function of the time delay 
between the ultraviolet and near-infrared laser pulses. A decreasing 


i Laboratory, 
California 94550). Journal of 
Chemical Physics; ss. No. 4, 1938-1949(15 Aug 1986). 
The photodissociation of the Rydberg states of Hy and HsD 
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41978 Lifetimes for spontaneous emission from the X- 
italic *u~ (v-italic = 1) and a-italic ‘A states of CH. (Mate- 
rials and Molecular Research Division, Lawrence Berkeley 
Laboratory; Department of , University of Cali- 
fornia, Berkeley, California 94720). Journal of Chemical 
Physics; 85: No. 4, 1971-1976(15 Aug 1986). Contract AC03- 
76SF00098. 

The radiative decay of excited CH™ trapped in a radio fre- 
quency ion trap was measured, and the total excited state popula- 
tion was probed by observing the depletion of trapped CH™ caused 
by photodetachment at 1.16 eV, below the expected electron affini- 
ty for the ground *~ state. The signal decayed biexponentially 
with time. We assigned the long lived state (lifetime 5.9 + 0.8, -0.6 
s) as the metastable a-italic ‘A state previously identified in the 
photoelectron spectrum. The fast decay, with a lifetime of 1.75 +- 
0.15 ms, was attributed to the first excited vibrational level of the 
ground *~ state, in good agreement with a theoretical result by 
Manz, Zilch, Rosmus, and Werner. These results support the elec- 
tron affinity of 1.238 eV for CH™ obtained by Kasdan, Herbst, and 
Lineberger from photoelectron spectroscopy, and contradict the 
value of 0. 0.74 eV determined by Feldmann from photodetachment 
spectroscopy. 


41979 Energy flow and branching ratios between the low- 
lying electronically excited states of PuF;. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Chemical Physics; 85: No. 4, 2054-2068(15 Aug 1986). 

Measurements of the rise and decay times, relative intensi- 
ties, and dependence of the 1.0, 1.9, and 2.3 ym laser-in- 


termine many of the rate constants of the kinetics of energy flow 
and also the relative quantum yields into the low-lying electronical- 
ly excited states of PuFs. In addition, the data indicate that both 
radiating and nonradiating states are involved in the relaxation. 


41980 M(Muterinis and. Molecular Research Division 
oe «xHbp. Berkeley Lt and Sn eieiaieie ok toe 
wrence ; it oO 
University of ‘ornia, Berkeley California ). 
of Chemical Physics; 85: No. 4, 2328-232%15 Aug 1986). 
Contract AC03-76SF00098. 
ions weakly bound 


3000 to 4000 cm™', with a resolution of 1.2 cm™*. They are com- 
pared to recent theoretical and experimental spectra of the hydroni- 
H; molecule to these clusters 


Chemistry, University of 
isconsin, Madison, Wisconsin 53706). Journal of Chemical 
Physics; 85: No. 4, 2331-2332(15 Aug 1986). 


state (4v/sub OH/) spectrum are 0.08 to 0.13 cm™' wide, reflecting 


small inhomogeneous broadening, but those to the predissociative 
state (6v/sub OH/) are 1.5 +- 0.3 cm™' wide. This width, which 
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corresponds to a lifetime of about 3.5 ps, reflects coupling into the 
dissociative continuum. 


a Me shifts and fine-structure a for a 

ions: Hyperfine-structure corrections. (Department of 

ics, University of Windsor, Windsor, Ontario, Canada 

Piya, Physical Review [Section] A: General Physics; 34: 
No. 1, 620-623(Jul 1986). 

Our previous calculations for the energy splittings of the 
states 2s-italic/sub 1/2/-2p/sub 1/2/ and 2s-italic/sub 1/2/-2p/sub 
3/2/ for the muonic ions p~ -Li, »~ -Be, and p~ -B are extended to 
include hyperfine-structure corrections. The results show that there 
is a rich spectrum of well-resolved hyperfine transitions lying 
throughout the visible and infrared parts of the spectrum. A meas- 
urement of the transition frequencies would provide a precise deter- 
mination of the nuclear radius and the hyperfine-structure coupling 
constants. 


41983 Relativistic calculation of atomic N-italic-shell ion- 
ization by protons. (Lawrence Livermore National Labora- 
tory, University of California, Livermore, California 94550). 
Physical Review [Section] A: General Physics; 34: No. 1, 87- 
92(Jul 1986). 

Relativistic plane-wave Born-approximation calculations of 
cross sections for N-italic-shell ionization of /sub 83/Bi and /sub 
92/U by protons with incident energies from 0.02 to 5 MeV are re- 
ported. The calculations were carried out by using Dirac-Hartree- 
Slater wave functions. Binding-energy change and Coulomb deflec- 
tion were taken into account. The relativistic cross sections are 
compared with values from nonrelativistic Hartree-Slater wave 
functions to study the effects of relativity. A test calculation with 
hydrogenic wave functions yields very different results. The only 
available measurements (for /sub 74/W), revised with a corrected 
4d-italic fluorescence yield, agree with present theoretical predic- 
tions for E-italic:< or =0.1 MeV but fall below theory by a factor 
of 6 above E-italic: = 0.4 MeV. This glaring discrepancy invites 
further investigation. 


Principal-quantum-number dependence of coher- 
ence and correlation parameters for excitation of helium by 
electrons. (Los Alamos National Laboratory, University of 
California, Los Alamos, New Mexico 87545). Physical 
18). [Section] A: General Physics; 34: No. 1, 93-96(Jul 

Electron-photon coherence and correlation parameters for 
electron-impact excitation of the n-italic 'P (n = 2—8) states of 
helium at 80 eV are predicted to be essentially independent of the 
principal quantum number (n-italic), and the available experimental 
data for n-italic = 2 and 3 show (semiquantitatively) the same be- 
havior. The n-italic independence of these parameters predicted by 
first-order many-body theory can be explained using basic concepts 
associated with quantum-defect theory and, if verified by further 
experimental results, has important consequences for understanding 
the physics of the electron-atom scattering process. 


41985 Electron-impact ionization of multicharged metal 
ions: Ni/sup 3+-/, Cu/sup 2+/, Cu/sup 3+/, and Sb/sup 
3+/. (Physics Division, Oak Ridge National Laboratory, 
Oak a Tennessee 37831). Physical Review [Section] A: 
General Physics; 34: No. 1, 97-102(Jul 1986). Contract ACOS5- 
840R21400. 

Absolute electron-impact ionization cross sections were 
measured as a function of collision energy for the multicharged me- 
tallic ions Ni/sup 3+/, Cu/sup 2+/, Cu/sup 3+/, and Sb/sup 
3+/. The measurements cover an energy range from below thresh- 
old to 1000 eV (1500 eV for Cu/sup 2+/). Recent distorted-wave 
direct ionization calculations agree with the measurements for Ni/ 
sup 3+/, Cu/sup 2+/, and Cu/sup 3+/ within 20%. Inner-shell 
excitation followed by autoionization produces up to a factor-of-2 
enhancement in the Sb/sup 3+/ cross section, and a rapid decrease 
in this indirect contribution at higher energies indicates the domi- 
nance of dipole-forbidden excitations. 
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41986 Multiple ionization and x-ray line emission result- 
ing from inner-shell electron ionization. (E. O. Hulburt 
Center mae S Research, Naval Research Laboratory, 
Washi .C. 20375-5000). Physical Review [Section] A: 
Genera Physics: 34: No. 1, 216-226(Jul 1986). 

We report an application of our previously developed model 
for determining the probabilities P-italic(a/sub N-italic/,N-italic/ 
sub A-italic/) of emitting N-italic/sub A-italic/ Auger electrons and 
the probabilities P-italic(a/sub N-italic/,B/sub N-italic/—>y/sub N/) 
of the radiative transitions B/sub N-italic/—»y/sub N/ during the 
cascade decay process following the creation of an arbitrary distri- 
bution a/sub N-italic/ of N-italic vacancies among the n-italicl- 
italic subshells of an atomic system. Particular emphasis has been 
given to the effects of single inner-shell vacancies, which may be 
created by energetic charged-particle collisions or by x-ray pho- 
toionization. Results of calculations are presented for single inner- 
shell electron ionization of iron ions from the neutral atom through 
the heliumlike ionization state, taking into account all of the Auger, 
Coster-Kronig, and electric dipole radiative transitions which can 
occur during the inner-shell vacancy-cascade process. The impor- 
tance of the multiple ionization which results from Auger electron 
emission and of the x-ray satellite line radiation which is produced 
by the radiative decay of multiple-vacancy states is investigated for 
inner-shell electron ionization by electron collisions and by photon 


Production of very-low-energy highly charged ions 
by synchrotron radiation. (Physics Department, University 
of Tennessee, Knoxville, Tennessee 37996 and Physics Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Physical Review Letters; 56: No. 24, 2614-2617(16 
Jun 1986). Contract AC05-840R21400. 

Very low-energy highly charged ions have been produced 
by use of white and monochromatic x rays from a wiggler line at 
the Stanford Synchrotron Radiation Laboratory to generate vacan- 
cy cascades following inner-shell photoionization. Recoil-ion ener- 


“gies have been determined and are shown to correspond essentially 


to room temperatures, even for high charge states. Promising appli- 
cations to study of the interaction of stellar radiation with cold 
matter, to high-brightness ion-source development, to precision 
spectroscopy, and to angle-resolved chemical-physics reactive-scat- 


41988 Giant resonances in the electron-impact ionization 
of heavy atoms and ions, (A-Division, Lawrence Livermore 
National Laboratory, Livermore, California 94550). Physical 
Review Letters; 56: No. 24, 2618-2620(16 Jun 1986). 

The first interpretation of giant resonance behavior in the in- 
elastic scattering of electrons from heavy ions is reported for the 
electron impact double ionization of Cs*. A discussion of the par- 
tial-wave potentials and phase shifts leading to this phenomenon is 
presented along with results of several distorted-wave calculations 
of the cross section. The theoretical cross sections are in good 
agreement with the results of a crossed-beam measurement. 


41989 Influence of damping on the energy loss straggling 
of low velocity protons in an electron gas. Gras-Marti, A.; 
Anderson, V.E.; Ritchie, R.H.; Ashley, J.C. (Universitat 
d’Alacant, Spain. t. de Fisica; Oak Ridge National Lab., 
TN, USA). Physica Status Solidi [Sectio] Be. Basic Research; 
132: No. 2, 509-513(1 Dec 1985). 

When damping is included in an electron gas, an increase in 
the straggling parameter of low energy ions is predicted. The mag- 
nitude of this effect is estimated. The calculations provide a step 
forward towards a better understanding of experimental data on 
low energy straggling, which appears to be consistently higher than 
existing calculations based on the (undamped) free electron gas 
model. More experiments for low velocities would be desirable in 
order to check the theoretical predictions. 
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41990 (AD-A—165971/3/XAB) Interferences in a low- 
flow, low-power inductively coupled plasma. Technical report. 
Rezaaiyaan, R.; tUSA)” J.W.; a G.M. (Indiana Univ., 
aa ). Dept. of Chemistry). 1985. 14p. 
(INDU, YGMEUTR- £8.69) NTIS, PC A02/MF AOI. 

The effects of radio-frequency (rf) power and argon flow 
rates on the analytical performance of a low-flow, low-power in- 
ductively coupled plasma (ICP) operated at 40.68 MHz were stud- 
ied. In particular, the instrumental conditions that provided highest 
signal-to-background ratios (SBR) and minimum sensitivity to inter- 
ferences were determined. In this study, the existence and magni- 
tude of interelement and spectral interferences were investigated 
through use of spatial maps of emitting analyte species. These inter- 
ferences were examined as a function of applied rf power, argon 
flow rates, spatial position within the plasma and the concentration 
of analyte and interferent species. At 450 W and 61/min outer 
argon flow rate, the interferences are minimized and SBR is high. 
The sample introduction system was found to have a strong effect 
on the magnitude and nature of interferences owing to the addition 
of sodium. 


41991 (AD-A—166190/9/XAB) Recombination and reac- 
tions in dense ionized gases. Final report, 1 January 1980-30 
June 1984, Flannery, M.R. (Georgia Inst. of Tech., Atlanta 
(USA). School of Physics). 10 Dec 1985. 26p. (GIT—85- 
004). NTIS, PC A03/MF A0Oi. 

A list of publications of the research performed during the 
period 1/1/80-6/30/84 is provided. Theoretical research has been 
conducted a) on ion-ion recombination in high-pressure plasmas, b) 
on the theory of Rydberg collisions with electrons, ions and neu- 
trals, and c) on the theory of ion-molecule collisions at (1 eV-5 
keV)/AMU. Papers in these topics (a)-(c) have been written up and 
published as papers already submitted to AFOSR. In particular, a 
new and basic theory of ion-ion recombination in a dense gas has 
been developed from basic microscopic principles. The recombina- 
tion rate is provided as a function of gas density and time. The 
theory has been published in papers already submitted to AFOSR. 
Appendix A of this report contains the published chapter on 
Theory of Ion-Molecule collisions at (1 eV-50 keV)/AMU. 


41992 (AD-A—166228/7/XAB) Laser thermal propul- 
sion, Annual report, 1 January 1983-14 January 1984, (Ten- 
nessee Univ., Tullahoma (USA). Space Inst.). 21 Mar 1984. 
Tp. NTIS, PC A02/MF AO1. 

The principal objective of this research investigation is to 
determine experimentally the effects of a forced-convection envi- 
ronment and optical geometry on the stability, fractional power ab- 

plasma structure, and fluid mixing in a laser-sustained 
plasma (LSP). A continuous, 1.5 kW, axial flow, carbon dioxide 
laser was used to create the LSP in a cylindrical quartz flow chan- 
nel. The convection flow field surrounding the plasma controlled 
by the volume flow trhough the test chamber, and the optical ge- 
ometry was determined by the focal length of the lens. Digital 
images of the plasma in selected narrow wavelength intervals were 
obtained using a calibrated, CID digital camera and a VICOM digi- 
tal-image-processing computer. These images were then Abel-in- 
verted to give a spatial plasma-emission coefficient that determined 
the spatial distribution of the plasma temperature. Data were ob- 
tained for argon plasmas at the nominal pressure of two atmos- 
pheres and four different mean incident flow velocities from 0.4 to 
2.9 m/s. The nominal incident laser power was 1 kW. Detailed ex- 
amination of the complex interactions of the various energy absorp- 
tion and loss mechanisms will lead to a more-complete understand- 
ing of the processes which control plasma stability, fractional 
power absorption and mixing in the laser-sustained plasma. 


(AD-A—166606/4/XAB) ees 
model and large Z 
August-December 1985, Liboff, Ric 


Interim report, 
L.; Ferrentino, G.L. 
(Battelle Columbus Labs, OH (USA)). Apr 1986. 16p. 
NTIS, PC A02/MF AOl1. 
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Stemming from an expression for the mean two-particle po- 
tential energy of a two-component laboratory plasma comprised of 
ions of charge Ze and electrons, it is argued that for sufficiently 
large Z, thermodynamic properties of such plasmas are the same as 
those relevant to Wigner’s one-component plasma model, Thus, an 
equation of state is obtained for a strongly coupled laboratory 
plasma with Z greater than or approximately 5. 


41994 ee Theory of developed hy- 
turbulence. Levich, B. (City Coll., New York 
(USA). Inst. of — Chemical Physics). 1986. Contract 
AC02-80ER10559. 6p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012796. 
Several topics are briefly discussed in this progress report. 
The concept of turbulence based on a theory of helical fluctuations 
is discussed. The fluid mechanics of three phase bubble motion in a 
capillary tube is discussed. The influence of surfactants on droplet 
translation and mass transfer in a continuous phase is presented. 
(WRF) 


41995 (LA-UR—86-2118) Free-Lagrangian hydrodyna- 
mics using massless tracer points. Clark, R.A. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 6p. (CONF-8606136—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012406. 
From Numerical methods in fluid dynamics; Beijing, China 
(23 Jun 2 ape 
The partial differential equations (PDEs) describing the time 
evolution of compressible fluid flow in two and three dimensions 
are usually solved numerically in the Eulerian frame of reference as 
opposed to the Lagrangian frame. This is especially true of flows 
involving large distortions. Lagrangian codes based upon Lagran- 
gian cells do not run very long when the cells become distorted. In 
cddiee 05 quel.tes-gnins aaa ieiaeneeieuraeienire 
Lagrangian code named “HOBO” based upon massless tracer 
points. These tracer points can be thought of as being embedded in, 
and moving with the fluid. The PDEs which we are trying to solve 
at each of the points are four equations which represent conserva- 
tion of mass, momentum and energy, and an equation of state. 


41996 (PM—85-7) _ hierarchy of nonlinear 
“20 ge gg Pohlmeyer-Lund-Regge equation. 
pinelli, F.; Potenza, S. (Montpellier-1 Univ., 34 
(Francs) Sep 1985. 26p. NTIS, PC A03/MF AO1. 

A hierarchy of local nonlinear evolution equations associated 
with a new spectral problem is derived. Each equation is Hamilton- 
ian and their fluxes commute. A local infinite set of conserved den- 
sities is given. An interesting reduction is considered, which a hier- 
archy of local nonlinear evolution equations is generated by a re- 
cursion operator and its explicit inverse. This hierarchy also satis- 
fies a canonical geometrical scheme, containing as a special case the 
Pohimeyer-Lund-Regge equation. 


“nue dynamics study of a two-dimensional 
system with screened Coulomb interactions. (Department of 
Physics and Astronomy and Materials Research Center, 
Northwestern University, Evanston, Illinois 60201). Journal 
of Chemical Physics; 85: No. 4, 2232-2236(15 Aug 1986). 

We have used molecular dynamics to study a two-dimen- 
sional system of point particles with screened Coulomb interactions, 
in a “box” whose size is allowed to vary. In addition to determin- 
ing the familiar energy—temperature relations at both constant area 
and constant pressure, we have obtained pressure—area isotherms, 
diffusion constants, and pair-correlation functions. The results of 
our simulation are expected to be relevant to such systems as polar 
monolayers on the surface of water (Langmuir films) and thin col- 
loidal suspensions. By monitoring the energy—temperature relation 
and the diffusion constant, we have observed first order solid— 
liquid transitions with hysteresis under both constant area and con- 
stant pressure conditions. However, the discontinuities in the pres- 
sure—area isotherms at the transition are almost imperceptible. 
Other thermodynamic relations such as area vs temperature at con- 
stant pressure, and the derivative of pressure vs area, are presented 
to support the analysis. 
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REFER ALSO TO CITATION(S) 42034, 42067, 42140 


41998 (CEA-N—2459) Search for oscillations of muon 
neutrinos in the mass range 0.2 eV? < Am? < 100 eV? at the 
CERN PS. Guyot, C. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Fondamentale (IRF)). Dec 1985. 146p. (In French). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE86752412. 

After an introduction to the theoretical problem of the neu- 
trino oscillations, this thesis reports the result of the CDHS low 
energy neutrino oscillation experiment at the CERN PS. The ex- 
periment looks for the disappearance of v/sub / measuring simul- 
taneously the neutrino flux at 130 and 880 m distance from the 
target. No significant deviation from the expected flux ratio has 
been found. The experiment excludes therefore oscillation of the 
type v/sub p/ — anything in the range 0.30 < Am? < 100 eV? for 
maximal mixing. The best limit on the mixing angle sin?2theta is 
0.07 for Am? approximately 2.5 eV”. 


41999 (DESY—86-005) Lepton pair production in double 
tagged two-photon interactions. Bartel, W.; Becker, L.; 
Cords, D.; Felst, R.; Haidt, D.; Knies, G.; ’ Krehbiel, H.; 
Meinke, R; Naroska, B.; Olsson, 3; (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.); Helsinki 
Univ. (Finland); Wu Univ. (Gesamthochschule) 
hee F.R.); Hamburg Univ. (Germany, F.R.). 2. Inst. 

entalphysik; Heidelberg Univ. (Germany, 
F.R.). Ph hes Inst.; nese. niv. (UK)). Jan 1986. 
15p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86751988. 

Lepton pair production by two-photon processes has been 
studied using the JADE detector at PETRA. The study probed 
QED to a‘ in the highest Q? region. Both electrons and positrons 
were tagged by the endcap or barrel shower counters. The ob- 
served events consist of two produced leptons as well as two 
tagged electrons. These events show good agreement with QED to 


tronen-Synchrotron (DESY), Hamburg (Germany, 
Wisconsin Univ., Madison (USA)). Jan 1986. 28p. 
850869—24-Summ.). NTIS (US Sales Only), 
A01. File Number DE86751986. 

From Meeting of the Particles and Fields Division of the 
American Physical Society; Eugene, OR, USA (12 Aug 1985). 

In this talk, we give a summary of the recent results from a 
heroic effort at PEP and PETRA to search for supersymmetry par- 
ticles. 


42001 (DESY—86-017) Are there heavy quarks 


23 GeV. Cornet, F.; Sg es Telcecniissnannes: D.; on 


E.W.N.; Martin, A.D. 
ESY), Hamburg (Germany, F.R.); Cambridge "Uni. — 


). Cavendish Lab.; edie’ Univ. . Dept. of 
ics). Feb 1986. 15p. (HEP— —86/2; D —86/4). NTIS (OS 


es Only), PC A02/MF AO1. File Number DE86752327. 
An excess of events with an isolated muon and low thrust 


threshold production of heavy quarks of charge -1/3. A natural 


candidate is a fourth generation ‘down’ quark or, possibly, a 
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42002 (DESY—86-025) Vector meson production in the 
final state K* K~ at 1 -photon collisions. ere 
M.; Braunschweig, W.; Gerhards, R.; Kirschfink, J.F.; 
H.U.; Rosskamp, P.; Wallraff, W.; Bock, B.; Eisen- 
mann, J.; "Fischen H.M. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.); Bonn Univ. e4 
ny, F.R.). Physikalisches Inst.; Bristol Univ. (UK). 
Wills Physics osed aan Univ. (Germany, ER) * 
Inst. fuer Experim hysik; Imperial Coll. of Science and 
Technology, Tete tue) Den t. of Physics; Universidad 
Autonoma de Madrid 1 Spain) Mar 1986. 22p. NTIS (US 
Sales Only), PC A02 AO1. File Number DE86752408. 
Vector meson production is studied in the reaction yy -> 
K* K~ a+. A clear PHI(1020) signal is seen in the K* K~ mass 
distribution and a Ksup(*0)(890) signal is visible in the Ksup(+- 
)rsup(-+) one. Both do not seem to be strongly correlated with 
quasi two body final states. Cross sections for the processes yy -> 
K* K-ata, yy -> PHIm*7-, yy -> Ksup(*0)Ksup(+-)7sup(- 
+) and upper limits for the production of PHIrho, PHIPHI and 
Ksup(*0)Ksup(*0) are given as function of the invariant yy mass. 
(orig.). 


42003 (DESY—86-026) Measurement of the photon 
structure function F.sup(y) at By from 7 to 70 (GeV/c)*. 
Althoff, M.; Braunschweig, W.; Gerhards, R.; Kirschfink, 
F.J.; Martyn, H.U.; Rosskamp, P.; Wallraff, W.; Bock, B.; 
Eisenmann, J.; Fischer, H.M. (Deutsches Elektronen-Syn- 
ae (DESY), Hamburg (Germany, F.R.); Bonn Univ. 

ae F.R.). Physikalisches Inst.; Bristol Univ. (UK). 
¢ H. Wi poh eme Lab.; seskeng She (Germany, F.R.). 
2. Inst. fuer Experimentalph perial Coll. of Science 
and Technology, London fu) Dept. of Physics; Universi- 
dad Autonoma de Madrid (Spain)). Mar 1986. 35p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86752409. 

We have measured the process ete™ -> e*e™ + hadrons, 
where one of the scattered electrons was detected at large angies, 
with Q? ranging from 7 to 70 (GeV/c). The photon structure func- 
tion Fasup(y) (x, Q?) was determined at an average Q? of 23 (GeV/ 
c)2, The measurements were compared to theoretical predictions of 
the Quark Parton Model and Quantum Chromodynamics. In both 
models a hadronic part was added. Within the errors the data are in 
agreement with the QPM using quark masses of 300 MeV/c? for 
the light quarks. The data also agree with a QCD calculation in- 
cluding higher order corrections. (orig./HSI). 


42004 (@OE/ER/03130—261) Research program in ex- 

high energy physics, Progress report, 1 January-31 

1986. Widgoff, M. (Brown Univ., Providence, RI 

SA)). 1 Jul 1986. Contract AC02-76ER03130. 75p. 

COO—3130TB-261). NTIS, PC A04/MF A0Ol; 1; GPO 
Dep. File Number DE86013327. 

During the past year, analysis has continued on the data of 
SLAC experiments BC72/73/75, studying the interactions in hydro- 
gen of 20 GeV polarized photons. Results have been obtained on 
photoproduction of charm and on the lifetimes of charmed parti- 
cles, and inclusive yp interactions are being studied in detail in this 
high statistics sample. The hybrid detector built by the Tau Neutri- 
no Collaboration, with a Tohoku one-meter holographic freon 
bubble chamber as target, has had a successful first run at the Teva- 
tron (E745), and data obtained on muon neutrino interactions at 
high energies are being analyzed. The system is being upgraded for 
a second phase of running in the Tevatron muon neutrino beam and 
for eventual use with the Direct Neutral Lepton Facility, in a 
search for direct observation of tau neutrino interactions (E636) if 
and when this facility becomes available. Meanwhile, analysis of 
data on some aspects of interactions of hadrons with protons and 
heavier nuclei is continuing (Fermilab E565, E570, E299, E154). 
Monte Carlo studies of various calorimeter designs have been car- 
ried out, with a view to finding ways to employ absorber materials 
other than uranium effectively, by making use of a software tech- 


aim is to test this procedure for the HERA H-1 calorimeter. The 
group at Brown has joined a collaboration to carry out experiments 
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in high energy physics, with relevance to cosmic rays and astro- 
physics, in the new underground laboratory being prepared at Gran 
Sasso. This collaboration will build a detector (LVD) which in- 
cludes a large volume of liquid scintillator together with a multilay- 
ered omnidirectional tracking system of high angular resolution. 


42005 (IAE—4059/2) On the restoration of reactor an- 
tineutrino spectrum from the anti vsub(e) + p — n + e* re- 
action. Tolokonnikov, S.V.; Fayazov, R.F.; Fayans, S.A. 

ennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 

ii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984 13p. 
dn ussian). NTIS (US Sales Only), PC A02/MF AO01. File 
Number DE86702229. 

The program of the restoration of a reactor antineutrino 
spectrum from the anti vsub(e)+p — n+esup(+) reaction is devel- 
oped according to the Tichonov method. The positron 
spectrum measured experimentally and the response function of the 
detector used are the input data of the program. Concrete model 
calculations are carried out for the ND-1 detector that is used for 
measurements in neutrino laboratory at the Rovenskaja NPP. 


(IFVE-OEIPK—85-64) Inclusive production of A 
can +) anh h.deatie ahaes. inset annem 260 
GeV/c. Babintsev, V.V.; Bogolyubskij, M.Yu.; eee 
be Osa Seach Komitet po Ispol’zo 

——s ov. Inst. Fiziki Vyso! Stith Ebner Energi, 
1985 Sp. an’ Russian). NTIS (US Sales O Only), PC 
MF AO1. File Number DE86702239. 

Submitted to the journal Sov. J. Nucl. Phys. . 

It is shown, that the main part of A isobars is formed in a 
peripheral way. Characteristics of A** and A deg isobar distribution 
mainly coincide, which points to the same mechanism of their pro- 
duction. Values of dements of spin matrix density are similar to pre- 
dictions of the OPEA model, although there are indications for the 
presence of other mesonic exchanges in the interaction diagram and 
also for the presence of three-particle resonances. Prediction of the 
LUND model provides only qualitative description of the spectrum 
of nondiffraction production of A** isobar and does not altogether 
describe the distribution of A deg isobars. 


42007 (ITEF—55(1984)) Comparative data analysis for 
ai and K* meson production in pp- and pA-interactions. 
Gerzon, S.A.;  Kiselev, Yu.T. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj ewe lh SSSR, Moscow. Inst. 
Teoreticheskoj i oe noj Fiziki). 1984. 21p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702242. 

Comparison of existing experimental data on cross sections 
of a*- i das ae een aioe. 
clear interactions both in non-cumulative and in cumulative regions 
is carried out. The experimental situation is considered from the 
view point of the model of intranuclear cascade, recombination 
model and quark-gluon string model. Present experimantal data, 
probably, testify to amplification of strange sea in nuclei. 


42008 CTEF—82(1984)) ari meson production under 
inclusive 


deg angle in the 7*- A — 7* X caelians ot a 45 
GeV/c momentum of projectile pions. Burgov, N.A.; Buklej, 
A.E.; Vlasov, M.K. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu soon a SSSR, Moscow. Inst. 


Teoreticheskoj i US bakes Only Fiziki). 1984. 14p. 
Russian). NTIS od bc A02/MF ‘aor ile 
Number DE8670224 


a Fels Daptiaeiith iovnitginihintin a intense 
- *Li, %C, Pb targets) + m* X inclusive reactions at 127-150 deg 
angles in the laboratory coordinate system is investigated. Incidence 
pions momentum amounted to 1.5 GeV/s. The measurements were 
performed with extracted synchrotron * meson beams by means 
of the Istra-3 facility. w* meson energy spectra are presented. To 
inclination parameters of these spectra were calculated. Relations of 
invariant cross sections for the 7* A — m* X and a A — a*X re- 
actions are given in the form of the function of kinetic energy of 
escaping #* mesons. A-dependence of the zrsup(+-) meson produc- 
tion cross section is approximated by the Asup(n) function and n 
index dependence on kinetic pion energy is given. 
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42009 (ITEF—117(1984)) Determination of proton polar- 
ization in the 7pp — pa* 7” 7” reaction at momenta of 4.35 
and 4.58 GeV/c. Aleshin, Yu.D.; Nikitin, S.Ya.; Prostova, 
L.A. rg Komitet po — a ee 
Ehnergii Moscow. eoreticheskoj 
Shberecisscant'ns Fiziki). 1984. rd Gn Russian). NTIS 
= ew Only, PC A02/MF AOl. File Number 
The results on measurement of proton polarization in the 7- 
p — pm* am reaction at 4.35 and 4.85 GeV/c momenta having 
secondary eleastic scattering in a hydrogen chamber are presented. 


42010 ((TEF—127(1984)) Pairing corrections of small 
relative momentum neutrons in the pPb interactions at 7.5 
Gev/c. Bayukov, Yu.D.; Gavrilov, V.B.; Goryainov, N.A. 
(Gosudarstvennyj Komitet ay I’'zovaniyu Atomnoj Eh- 
nergii SSSR, Mosco Teoreticheskoj i 
Ehksperim Fiziki). ‘1984. 20p. (in Russian). Ss 
(US Sales Onl, PC A02/MF AOl. File Number 
DE86702259. 

Pairing correlations of neutrons with small relative momenta 
escaping at the angles of 75-90 deg in pPb-interactions at 7.5 GeV/ 
c are measured. Correlation of neutron pairs with close momenta in 
the 0.25-0.30 GeV/c range of secondary momenta associated with 
neutron interaction in the finite state is observed. The conducted 
estimations point out peculiar dimensions of neutron generation 
range > or approximately 5 F. The effect of “narrow” correlations 
is not observed for evaporating neutrons with approximately 0.15 
GeV/c momentum, that testifies, probably, to a large duration of 
the evaporation process. 


42011 (ITEF—136(1984)) Amplitude analysis of the 
Oe eee p — K,°K,°n reaction at 40 GeV/c 
momentum of incident 7” meson. Baloshin, O.N.; Barkov, 
B.P.; Bolonkin, B.V. Cantonal Komitet po 
Ispol’zovaniyu Atomnoj ae SSSR, Moscow. Inst. 
eerie oy omy noj Fiziki). 1984. 25p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO0Ol1. File 
Number DE86702241. 

The results of amplitude analysis of the K1°K:° system from 
the msub(p)sup(-) —> Ki°K:i°n reaction at the 40 GeV/c momentum 
of an incident m~ meson are presented. Do-wave propagation in the 
1 GeV < Msub(Ksub(1)sup(0)Ksub(1)sup(0)) < ee 
effective masses is satisfactorily described by superposition of f- and 
f-mesons. Indication of existence of additional comparatively 
narrow 2** state with 1.3 GeV mass statistically insufficient of the 
ensured one is obtained. of the wide resonance epsi- 
ioo(190) in two narrower "peaks with 126 and 142 GeV 
masses observed earlier is proved in the S-wave. 


42012 (LAL—85-10) Electroweak interaction in the reac- 
tion e* e-—>-7r* 3 at PETRA. Gaillard, M. yond ras 
91 - Orsay (France). Lab. de l’Accelerateur Lineaire yy 
1985. 124p. (In French). NTIS (OS Sales Only), PC A0G/ 
MF A01. File Number DE86752259. 

Tau pair selection and analysis have been carried out with 
the CELLO detector at PETRA. The mean beam energy of these 
de bb 2 ee ee eee 
process e* e~ —> tau* tau™ allows to study the interference between 
the photon and the neutral boson Z°. We observe a charge asym- 
ee ee ee eee 
of the neutral current parameters of the Standard Model (Msub(z), 
rho, sin?THETA) and of the axial coupling constant of the tau 
(asub(tau)=0.97+-0.33). The values that we obtain agree very well 
with the results of other experiments. 


42013 _ Search oo 
Frejus 

Lab. de | 

850883—13). NTIS (US Sales Oo). PC Ala. 
Number DE86751926. 


From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 


AOl. File 
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We will report, in this paper, the present status of the Frejus 
experiment and the preliminary results obtained in the search for 
nucleon decay. 


42014 (LAL—85-45) Results on photon-photon physics 
with the DM2 detector. Ajaltouni, 2 Z.; Falvard, A.; Jousset, 
J. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l‘Accelerateur Lineaire). Oct 1985. 12p. (CONF-850819— 
A01. File Number 


16). NTIS = Sales Only), PC A02. 
DE86752260. 

From 12. international symposium on lepton and photon 
interactions at ener, Kyoto, J 19 Aug 198: 

The ae Se — is to No ae tai ties te photon- 
photon physics obtained with the DM2 detector at DCI (Orsay). 
After normalizing our experiment with the leptonic processes, we 
emphasize the number of produced pion pairs in the yy collisions 
which is compared to the number of pions expected from QED 
Born terms. The main features of our detector are recalled in this 
paper. 


42015 (LAL—85-50) Excited lepton search. (Paris-11 
Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire). 
Dec 1985. 19p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number YE86752252. 

Using the CELLO detector at PETRA we have searched 
for excited leptons by studying e*e™ interactions which yield 
rho* rho~ yy, rho* rho™ y and yy final states, where 1=e, y or tau. 
We observe good agreement with QED and set new limits on e*, 
p* and tau* production. 


(Paris-11 Univ., 91 - 
1’ Accelerateur Lineaire). Jan 1986 14 
re PC A02/MF AO1. File Number 86752251. 

The first results on inclusive photoproduction of 7° at trans- 
verse momenta up to 4 GeV/c, using incident y energies between 
50 and 150 GeV are presented. A comparison is made with inclu- 
sive 7° production obtained, in the same experiment, with incident 
a. Using the m~ data to parameterize the hadronic behaviour of 
the photon, significant differences are observed in quantitative 
agreement with QCD Compton scattering and corrections thereof. 


42017 (MPI-PAE/Exp.El.—155) Results from PETRA 
ee es ee Kiesling, C. (Max- 
Planck-Institut fuer Physik und Astrophysik, Muenchen 
(Germany, F.R.). Wemer Heisenberg ns. -Inst. fuer Physik). Oct 
1985. 23p. (CONF-850375—28). S (US Sales Only), PC 
A02, AOl. File Number DE86752194. 

From 20. Recontre de Moriond; Les Arcs, France (10 Mar 
1985). 

Recent results from PETRA, running at its top energy, on 
electroweak interference and tests on QED are reviewed. The data 
presented, mainly from leptonic final states, are in general agree- 
ment with predictions from the standard model. From the com- 
bined PETRA data the parameters sin? THETAsub(w) and p of the 
standard theory have been determined in agreement with those 
from non-e*e™ experiments. Higher order QED processes have 
been studied and confirm the validity of QED up to s proportional 
2000 GeV* No indication for excited leptons has been found. 
(orig.). 


42018 (RAL—85-111) Resume: networking High 
Energy Physics. Hutton, J.S. (Rutherford Appleton Lab., 
Chilton (UK)). Nov 1985. 6p. (CONF-8506157—46). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702237. 

From Conference on computing in high energy physics; Am- 

sterdam, Netherlands ie Jun 1985). 
eee 


Networking in Energy Physics covers communications 


inside the experiment and internationally. Inside the experiment the 
need for agreed ‘codes of practice’ is now accepted. Within Europe 
infrastructure 


it is accepted that a common based on the use of the 
ISO OSI protocols should be used. In the USA a community initia- 
tive has been proposed. The background to these approaches is dis- 
cussed. 
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42019 (RAL—86-001) Particle physics experiments. 1985. 
Stuart, G.W. (Rutherford a Lab., Chilton (UK)). 

Jan 1986. 196p. NTIS (US Sales Only), PC A09/MF AOl. 

File Number 86702238. 

The report of the Rutherford Appleton Laboratory describes 
the work carried out in 1985 on experiments approved by the Parti- 
cle Physics Experiments Selection Panel. The contents consist of 
unedited contributions from each experiment. 


42020 (SLAC—299) ate of the strange meson spectrum 
as observed in the reaction K- p — anti K° w* an at 11 
GeV/C. Sinervo, J.P.K. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). May 1986. Contract 
AC03-76SF00515. 124p. NTIS, PC A06, AOl; 1; GPO 
Dep. File Number DE86012820. 

The results of a high statistics study of the reaction K~ p > 
anti K° w* a are presented. The data derive from a 4 event/nano- 
barn exposure of the LASS (Large Aperture Superconducting Sole- 
noid) spectrometer to an 11 GeV/c K~ beam. The anti K° r* 7~n 
sample consists of 34 000 events with anti K® w*a™~ invariant 
masses less than 2.4 GeV/c? and absolute value t’ S 0.3 (GeV/c)? 
The forward-produced anti K° w*m~ events arise predominantly 
through the production and subsequent strong decay of natural 
spin-parity strange meson states (J/sup P/ = 1”, 2*,...). Their pro- 
duction can be understood in the context of an exchange model, 
while their decay into the anti K° w*7™~ final state 
through intermediate two-body states such as K*(892)- 2*, anti 
K°p(770)°, K*(1430)~ 2*, and anti K° line integral (1270)° A partial 
wave analysis employing the three-body isobar model successfully 
describes all of the features of the data. The J/sup P/ = 1*, 2*, 
and 3~ partial waves show resonant behavior that is attributed to 
the production and decay of the 1+ Q(1400), the 2* K*(1430), and 
the 3~ K*(1780). The structure in the 1~ amplitudes can be under- 
stood as arising from two vector states, one at ~ 1.42 GeV/c? cou- 
pling only to K*z and the other at ~1.73 decaying to both K*z 
and Kp. The J/sup P/ = 4* waves, requires above a mass of 2.0 
GeV/c?, show structure that may arise from the production of the 
4+ K*(2060). There is a second enhancement in the J/sup P/ = 2* 
waves at ~2.0 GeV/c? that may be evidence for a new resonant 
state. 


42021 (SLAC-PUB—3962) Searches for new particles at 
PEP. Jonker, M.J. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). May 1986. Contract AC03- 
76SF00515. 9p. (CONF-8603118—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012636. 

From 21. Recontre de Moriond: perspectives in electroweak 
interactions and unified theories; Les Arcs, France (9 Mar 1986). 

The status of searches for new particles at the PEP storage 
ring is reviewed. The result of the excited electron search by 
MARKII is presented and a limit on the coupling strength of the 
e*ey vertex is given. The search for single photons in the ASP and 
MAC detectors is reported and the results are used to set limits on 
the number of light neutrino species and, in the context of super- 
symmetry (SUSY) theories, are interpreted as setting simultaneous 
limits on the masses of the selectron and photino. 


42022 (SLAC-PUB—4003) Search for single photons 
from radiative neutrino or supersymmetric particle produc- 
tion. Ford, W.T.; Camporesi, T.; Hurst, R.B.; Band, H.R.; 
Ash, W.W.; Chadwick, G.B.; Groom, D.E.; Verdini, P.G.; 
Delfino, M.C.; Johnson, J.R. (Colorado Univ., Boulder 
(USA). Dept. of Physics; Istituto Nazionale di Fisica Nu- 
cleare, Frascati (Italy). Lab. Nazionale di Frascati; Houston 
Univ., TX (USA). Dept. of Physics; Northeastern Univ., 
Boston, MA (USA). Dept. of Physics; Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA); Utah Univ., Salt 
Lake City (USA). t. of Physics). Jun 1986. Contract 
AC02-81ER40025;A.C02-76ER00881;AC03-76SF00515. 7p. 
(CONF-860701—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012958. 
From 23. international conference on high-energy physics; 
wera CA, USA (16 Jul 1986). 
inal results are presented from a search for single-photons 
subilesndte caeaatien eobeatinae of omer eas 
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neutral particles in e* e~ annihilations at Vs = 29 GeV. The search 
was performed with the MAC detector at PEP in a total integrated 
luminosity of 177 pb~*. The search limits the number of light-neu- 
trino families to N/sub nu/ < 16. The mass of the selectron is lim- 
ited to m/sub e tilde/ > 50 GeV/c? if m/sub e tilde L/ = m/sub e 
tilde R/ and m/sub y tilde/ = 0. The mass of the wino is limited 
to m/sub W tilde/ > 51 GeV/c? if m/sub nu tilde/ = 0. These 
limits are at the 90% confidence level. 


Longitudinal photon polarization in muon pair pro- 

duction at high x-italic/sub F-italic/. (Enrico Fermi Institute 

and Department of Physics, University of Chicago, Chica- 

, Illinois 60637). Physical Review [Section] D: Particles and 
olds; 34: No. 1, 315-317(1 Jul 19 

Muon pair production by pions has been studied in an appa- 

ratus optimized for detection at large x-italic/sub F-italic/. Results, 

based on a small fraction of the data, are reported here for the vir- 

tual-photon polarization and the pion structure function. These re- 

sults confirm our previous work and are consistent with a QCD 

model involving higher-twist effects at large x-italic/sub F-italic/. 


42024 Determination of the neutrino fluxes in = Brook- 
haven wide-band beams. (Physics gg gE rookhaven 
National Laboratory, Upton, New York 11973). Physical 
ar Section] D: Particles and Fields; 34: No. 1, 75-84(1 

The neutrino fluxes phi(E-italic(v/sub B/)), phi(E-italic(nu- 
bar/sub PD sad-s and eS. e-italic/)) in the Brookhaven 
Alternating Gradient Synchrotron wide-band beams have been de- 
termined by mearerements Of quasicastic interactions cbeerved ia a 
massive, high-resolution detector. These fluxes are accurately re- 
produced by Monte Carlo calculations. 


42025 Search for right-handed currents in the decay K- 
italic*—>-p* v. Lee pep of Physics and Meson Science 
Laboratory, Faculty of Science, University of Tok ght 


Hongo, Bunkyo-ku, Tokyo 113, Japan). Physica 
[Section] D: Particles and Fields; 34: No. 1, 85-96(1 Jul — 
The longitudinal polarization of the muon emitted in 

decay K-italic*—+p* v was measured to search for right-handed 
weak currents in a strangeness-changing The 236-MeV/c- 
italic muons from the decay of stopped K-italict were identified 
and were collected by a magnetic spectrometer. The muons were 
then slowed down in a carbon degrader and were brought to rest 
in an aluminum target. The muon spins were precessed by a 220-G 
transverse field, and a muon-spin-rotation technique was employed 
to measure the muon-spin polarization. The polarization was deter- 
mined to be -0.970 +- 0.047, which is consistent with the V-italic- 
A-italic hypothesis. 


42026 lew experimental limit on the stability of the elec- 
tron. (University of South Carolina, Columbia, South Caro- 
lina 29208). Physical Review [Section] D: Particles and Fields; 
34: No. 1, 97-100(1 Jul 1986). 

A lower limit of 1.5 x 10/sup 25/ yr (68% C.L.) is reported 
for the mean life of the electron decay via the branch e- 
italic”—ry +v/sub e/. This is significantly 


tralow-background 135-cm* Ge detector located 1438 m under- 

ground. The electrons of primary interest are in the germanium 
in 102 kg of copper ing the detector. A projec- 
ultimate limit on the half-life for this decay mode which 
attainable using this technique, under the most optimistic 

circumstances, is about 3 orders of magnitude higher. 


Measurement of spin-spin correlation parameters 
> Se DO eS ee ee ee 
Energy Physics Division, Argonne National Laboratory, 
Iilinois 60439). Physical Review [Section] D: Parti- 
cles and Fields; 34: No. 1, 1-18(1 Jul 1986). 

eatnn at nenin am emnteh ol Sn geeeermien stiosees 

spin parameters C-italic/sub S-italic//sub S-italic/ = (S,S- 
ial) a and C-italic/sub L-italic//sub S-italic/ = (L,S-italic;0,0) 
for t-italich-italice-italict-italica-italic/sub c.m./ = 8°—49° and of 
C-italic/sub L-italic//sub L-italic/ = (L,L-italic;0,0) for t-italich- 
italice-italict-italica-italic/sub c.m./ = 8°—90° at 11.75 GeV/c- 
italic. Comparisons to theoretical models are also made. 
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42028 Study of the reaction p-italic/sub up-arrow/ 
p—p7'* n with polarized beam from 3 to 12 GeV/c-italic. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review [Section] D: Particles and Fields; 34: No. 1, 19- 
41(1 Jul 1986). Contract W-31-109-ENG-38. 

We present density-matrix elements and single-spin correla- 
tions for the reaction p-italic/sub up-arrow/p—p7* n at 3, 4, 6, and 
11.75 GeV /c-italic, using both longitudinal and transverse beam po- 
larizations. For small momentum transfers, the spin correlations are 
mainly due to off-shell *p elastic scattering, while for larger t- 
italic there are large polarization effects associated with the produc- 
tion dynamics for p-italic/sub up-arrow/p—A/sup + +/n. Compar- 
ison of longitudinal and transverse polarization correlations suggests 
that the A/sup + +/-production spin effects are due mainly to un- 
natural-parity exchanges. We present a model-dependent amplitude 
analysis, and extract the energy dependence of the natural- and un- 
natural-parity-exchange contributions. 


Production of yO and Xi-bar® by 400- 
The State Uni- 


GeV protons. (Physics ee eee Rut 
versity, P.O. Box 849 way, New Jersey 08854). 
Physical Review [Section] D: Particles and i Fields; 34: No. 1, 


53-74(1 Jul 1986). 

Inclusive production cross sections have been measured for 
the processes p-italic+ A-italic+-y® + X (A-italic = Be, Cu, Pb) and 
for p-italic+Be—xXi-bar® +X. Data were taken at angles of 0, 2, 
3.5, 7.3, and 9.8 mrad between the incident 400-GeV proton beam 
and the outgoing hyperon beam. Production cross sections for A 
and Lambda-bar production were measured at the same time. The 
A-italic dependence of the y® ceoss sections is diecuned, slong with 
interpretations in terms of various models. 


production in single-vee 
N interactions. (Virginia Poly- 
technic Institute and State University, Blacksburg, aon 
24061). Physical Review [Section] D: Particles ow Fields; 34: 
No. 1, 42-52(1 Jul 1986). 

For the reaction 7~ N--V°X, where V-italic® is a K-italic/ 
sub s-italic/°, A, and Lambda-bar and X-italic are charged particles, 
we measured the transverse- and longitudinal-momentum distribu- 
tions, and inclusive cross sections for the V-italic® and for K-italic/ 
sup *//sup +- /(892), E/sup +- /(1385), and y/sup +- /(1321). 
We compare our results with predictions of quark-counting rules, 
and conclude that valence quarks play an important role in strange- 
particle production. 


Inclusive 
um in 200-GeV/c-italic 


42031 Observation of the decay B-italic—-F-italicX-italic. 
(Ohio State University, Columbus, Ohio 43210). Physical 
Review Letters; 56: No. 26, 2781-2784(30 Jun 1986). 

We present evidence for inclusive F-italic-meson production 
in B-italic-meson decay. The product branching fraction B-italic(B- 
italic—F-italicX-italic)B-italic(F-italict—>phiw* ) is measured to be 
0.0038 +- 0.010. The F-italic momentum spectrum indicates the 
presence of a large component of two-body final states in the decay 
B-italic—>F-italicX-italic. 


42032 Upper limits for the production of light short-lived 
neutral particles in radiative Y . (Harvard University, 
Cambridge, Massachusetts 02138). Physical Review Letters; 
56: No. 25, 2676-2679(23 Jun 1986). 

We have searched for the exclusive decay of the Y(1S-italic) 
into a photon and a short-lived spin-0 particle, a-italic, decaying 
into e-italict e~, using the CLEO detector at the Cornell electron 
storage ring. Upper limits for the product branching ratio B- 
italic(Y(1S-italic)—ya-italic) x B-italic(a-italic—-e-italic* e~) are es- 
tablished for a range of masses, 2m-italic/sub e-italic/<m/sub a/ 
<2m/sub p/. .AE 
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, tel ALSO TO CITATION(S) 41356, 41406, 41940, 42001, 42007, 42015, 


42033 (CEA-CONF—8044) Quark-loop and bag models. 
Ripka, G. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Inst. de Recherche Fondamentale 
(IRF)). Jun 1985. 21p. (CONF-850634—4; SPh-T—85-135). 
NTIS (US Sales Only), PC A02/MF A01. File Number 
DE86751900. 

From International school for intermediate energy nuclear 

hy Vv Italy (20 Jun 198 

. ae nae aly OO iotintien of quark-loop and bag 
models, in terms aa quarks interacting with colorless background 
fields. We shall see that quark-loop and bag models differ in the 
way they treat Dirac sea polarisation effects. We shall also consider 
briefly the QCD parentage of these models which is always desired, 
often claimed but rarely, if ever, ascertained. 


42034 (DESY—85-088) Jets in e*e™ annihilation and 
QCD. Barreiro, F. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.); Siegen Univ. (Ge- 
ae, actin, F.R.). Fachbereich 7 -Natur- 
wissenschaften 1 (Physik)). Aug 1985. 219p. (SI—85-11). 
NTIS as TIB/B86-07324 

The main features of the hadronic final states measured in 
e*e™ annihilation at DORIS and PETRA energies are reviewed. 
Comparisons are made between data and QCD predictions. The im- 
portance of perturbative versus non-perturbative contributions is 
Critically examined. 


42035 (ESY—86-010) Are quarks and leptons composite 
or . Peccei, R.D. (Deutsches Elektronen-Syn- 
chrotron (DESY), ie Germany, F.R.)). Jan 1986. 
2p. (CONF-8509292—1). S (US Sales Only), PC A03/ 
A01. File Number DE86751987. 

From 17. summer school of particle physics; Clermont-Fer- 

rand, — diy = 1985). 
ese lectures I discuss the issue of the origin of the quark 
sadiieemataiaes linac on enue tc ota hanes 
mentary and in the case they are composite. Some of the generic 
predictions and dynamical assumptions of GUTS, family symmetry 
models and superstrings are detailed. They are contrasted to the dy- 
namics required for composite models of quarks and leptons. In this 
latter case, the difficulties of protecting dynamically fermion masses 
and yet still generating intra and interfamily hierarchies is empha- 

sized. (orig.). 


42036 (DESY—86-013) Viable axion model. Peccei, 
R.D.; Wu Taitsun; Yanagida, T. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). Feb 
1986. 16p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86751984. 

We discuss whether an axion-like excitation can be the 
source for the monoenergetic positrons observed at GSI. Although 
a direct extension of the original Peccei Quinn model is experimen- 
tally ruled out, it is possible to construct an alternative model 
which avoids all previous axion bounds, involving quarkonia 
decays, K decays, nuclear decays and beam dump experiments. The 
model predicts, at some level, the possibility of flavor changing 


model for resonant e* e~ scattering are briefly discussed. 
42037 “G: Dete i = at LEP at high 


tion for Nuclear “¢ 

Univ., 91 - Orsay (France). Lab. de vaccine 

Technische Hochschule Aachen (Germany, F.R.); Hambur; 
Univ. (Germany, F.R.); Tokyo Univ. (Japan). Feb bug 
80p. NTIS (US Sales Only), PC A0OS/MF AOI. File 
Number DE86752329. 
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We discuss some of the physics that is expected to emerge at 
LEP at high energy (LEP, Phase II). We concentrate in particular 
on the reaction e+ e~ -> W*W- and examine various experimental 
distributions which provide good tests of the standard model - in 
particular of the three gauge vertex. A careful discussion is also 
given of means to determine the W-mass, to one part per mil at 
Lep II. The importance of W decays for a clean determination of 
the various weak mixing angles is also emphasized. Finally, some 
possible signals for compositeness, which can be investigated in 
high energy e* e~ collisions, are detailed. (orig.). 


42038 (DESY—86-022) Physics at HERA - present pros- 
pects from a theorist's point of view. Rueckl, R. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.); Muenchen Univ. (Germany, F.R.). Sektion Physi 
Max-Planck-Institut fuer Physik und Astrophysik, Muen- 
chen (Germany, F.R.)). Feb 1986. 38p. (CONF-8509269— 
. NTIS (US Sales Only), PC A03 AOl. File Number 
DE86752387. 

From 1. topical E meeting on quark structure of 
matter; Strasbourg, France (26 Sep 1985). 

The physics at HERA is discussed in the framework set by 
present knowledge and speculations of particle theory. After a brief 
summary of the basic processes investigable in ep-collisions, I illus- 
trate the potential of HERA in testing the standard model and 
probing new physics with the focus on particularly important and 
promising topics. (orig.). 


42039 (DESY—86-030) Hunting half-integer charged, 
heavy hadrons from higher dimensions. Ingelman, G.; Wet- 
terich, C. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Mar 1986. 8p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86752397. 

The phenomenology of stable half-integer charged hadrons 
predicted by certain higher dimensional unification models is exam- 
ined. Production cross-sections and signatures for their detection in 
panti p collider experiments are discussed in some detail. (orig.). 


42040 (DESY—86-031) Fermion masses and mixings 
from higher dimensions. Wetterich, C. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)). 
Mar 1986. 150p. NTIS (US Sales Only), PC A07/MF AOI1. 
File Number DE86752385. 

A systematic discussion of the structure of fermion mass 
matrices in terms of quantum numbers is presented. Small ratios be- 
tween fermion masses and small mixing angles are related to a fine 
structure of scales around the unification scale. We argue that in 
higher dimensional models all small fermion masses should be ex- 
plained from symmetry considerations since no free small Yukawa 
couplings are available. This leads to a scanning procedure select- 
ing higher dimensional models consistent with realistic fermion 
mass patterns. (orig.). 


42041 (DOE/ER/40108—T4) Theoretical high energy 
and nuclear physics. (State Univ. of New York, Binghamton 
(USA). Dept. of Physics). [1986]. Contract AC02- 
83ER40108. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012953. 

Motivated by the fact that the non-cancellation of infrared 
divergences in QCD can be avoided by using soft degenerate states 
or coherent states in the initial state, it is proposed that the partons 
be identified with nearly degenerate, coherent quark-gluon “jet” 
states. An investigation is discussed of whether a “jet” based fac- 
torization, which occurs at higher twist, is a natural property of 
QCD and whether it maintains the universality of mass si 
and the factorization of QCD processes ito short-distance and long- 
distance parts. The coherent state operator exponentiation theorem 


developed for QCD, exploratory investigations are being made of 
the infrared structure of some supersymmetric and superstring theo- 
ries. In a second program, because of the successul applications of 
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the phi phi symmetry test by the Mark III collaboration, fundamen- 
tal tests are being devised which can be used to probe discrete sym- 
metries, and their possible violations, in the required "new physics” 
beyond the standard model. Using the helicity formulation for 
three-body decays, the sequential decay H — anti fife are analyzed 
where anti fife are an antilepton-lepton pair or an antiquaark-quark 
pair. 47 refs. 


42042 (DOE/ER/40142—1, pp 77-95) QCD working 

group (theory). Walsh, T.F. (Univ. of Minnesota, ge 
fis). Feb 1984. NTIS, PC A17/MF AO0Ol. File Numi 
DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

Quantum chromodynamics issues which it may be possible to 
address with the Superconducting Super Collider are discussed as 
well as questions concerning beam luminosity and the interpretation. 
of structure functions. Among the QCD issues are energy flow in 
multiparticle events, the coherence of jets, gluon Bremsstrahlung in 
W and Z events and the production of heavy quarks and large 
charm production cross sections. 


42043 (DOE/ER/40142—1, pp 117-130) Theoretical 
perspectives on elastic and total cross sections at the SSC. 
Cahn, R.N. (Lawrence Berkeley Lab., CA). Feb 1984. 
NTIS, PC A17/MF AO0Ol. File Number DE85010203. 
(CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

Predictions for elastic and total cross sections at the SSC are 
discussed. Speculations about the role of such quantities in future 
theories are given. 


— (DOE/ER/40142—1, pp 137-145) 
to SSC Chiu, C. (Univ. of 


of diffraction peaks to 
Texas, Austin). Feb 1984. NTIS, PC Al7/MF AOl1. File 


Number DE85010203. (CONF-840275—). 
From W on anti pp options for the SSC; Chicago, 
IL, USA ae Feb 1984). 
The authors observed that the Cheng-Walker-Wu model of 
1973 which is based on an eikonal-type model, predicts a shoulder 
in the pp and anti pp differential cross sections at the SPS energy. 
This feature is now confirmed by the anti pp data at V s = 540 
GeV. Assuming that the eikonal model is indeed approximately 
valid in the sub-TeV and TeV region, the authors propose a simple 
modification to the CWW model. The modified model can now 
quantitatively account for the energy dependence of the diffractive 
peak at the ISR and SPS energies. Extrapolations of the diffractive 
peak up to 40 TeV are presented. 


42045 (DOE/ER/40142—1, pp 156) Anti pp and pp 
elastic scattering from 10 GeV to 1000 GeV centre-of-mass 
energy. Islam, M.M. (Univ. of Connecticut, Storrs). Feb 
1984. NTIS, PC A17/MF AO1. File Number DE85010203. 
(CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

Oe 
model up to 2TeV, one can conclude that at the SSC 
cde at 0= 4610, differential cross sections for pp and anti 
pp would nearly overlap, and would have the characteristic feature 
of a sharp forward peak accompanied by an abrupt change in slope 
of d o/dt. Measurement of anti pp elastic scattering at the Fermilab 
Tevatron will test the model stringently. If it survives, it will pro- 
vide quantitative estimate of elastic differential cross sections at 
SSC energy. 


42046 (DOE/ER/40142—1, pp 176-190) Inelastic 
hadron-hadron processes at c.m. energies up to 40 TeV. Rush- 
brooke, J.G. (Cavendish Lab., Cambridge, ). Feb 
1984. NTIS, PC A1l7/MF AOI. File i DE85010203. 
(CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

Extrapolations to V s = 40 TeV are made for hadron- 
hadron interactions using data up to SpantipS energy, in the con- 
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text of inelastic Ins physics. Some implications for detector design 
at the SSC are mentioned. Certain surprising features, such as the 
correlation of <p/sub T/> with charged multiplicity observed by 
UAI, and the large fluctuations in rapidity density observed by 
UAS, suggest that further surprises are likely at the SSC. Unusual 
features of highest energy cosmic ray events are discussed. 


42047 (DOE/ER/40142—1, pp 222-225) Search for 
heavy Higgs through multi W decay. Shochet, M.J. (Univ. of 

, IL). Feb 1984. NTIS, PC A17/MF AO1. File 
Number DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

A Higgs particle with mass greater than 200 GeV/c? will 
decay predominately into two W’s or Z's. The author considers 
here the experimental difficulties involved in observing these 
decays. 


42048 aed pp BZ ee 


and heavy 
wom ie ae lin, G.D. — Dale ND Feb 1984. 
ATT/ MF AOl. File Number DE85010203. 
(CONF-840275—). 
From Workshop on anti pp options for the SSC; Chicago, 
~~ (13 Feb 1984). 
A Monte Carlo simulation of a 2500 ton muon spectrometer 
for measurement of Z° and Z’ — y*~ indicates that forward- 
backward decay asymmetries can be measured at the SSC. 


42049 (DOE/ER/40142—1, pp 273-286) Supersymmetry 
at the Superconducting Super Collider. Barnett, R.M. (Univ. 
of California, Santa Berbern). Feb 1984. NTIS, PC A17/MF 
A01. File Number DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

This report the work of the Supersymmetry Sub- 
group of the New Particles and Interactions Group at the Work- 
shop on anti pp Options for the Super Collider held at the Univer- 
sity of Chicago, February 13-17, 1984. The members of the sub- 
group were R.M. Bagnett, D. Burke, E. Eichten, H. Haber, L. Lit- 
tenberg and X. Tata. Event rates for various processes are given. A 
variety of experimental signals are identified. Special attention is 
given to pp > ~ g + ~ g + X where a very large, measurable 
one b eee ee gg bound states is also 

discussed. Luminosity requirements (pp vs. anti pp) are considered. 
The need for lepton detection is emphasized. The author concludes 
that the Super Collider would be a prolific factory for supersymme- 
tric particles. 


42050 (DOE/ER/40142—1, ED ger Production of 
gluino-gluino bound states at colliders. Haber, H.E. 
(Univ. of California, Santa Cruz). Feb 1984. NTIS, PC 
ALI/MF AOl1. File Number DE85010203. (CONF-840275— 


From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 

Large-p/sub T/ jet production in hadronic collisions at very 
high energies will be dominated by gluon-gluon scattering. Gluinos, 
the fermionic partners of the gluons predicted by supersymmetry, 
can bind into bound states which strongly couple to the two-gluon 
channel. Such bound states can be resonantly produced in gluon- 
gluon elastic scattering which could be detected in two-jet events 
a ee ee ee 

The signal-to-background ratio is estimated to be greater than 1%, 
allowing for the discovery of such states with masses below 1 TeV 
prt ysaaaaataline 40 TeV with an integrated luminosity 
of 10° cm 


42051 eS pte ig pp 294-300) B°-anti B° os- 
—— SSC. Loveless, D.; Nishikawa, K.; Paige, F.; 
Reeder, D.; Wenzel, W.; Winstein, B. (Univ. of Wisconsin, 
Madison). Feb 1984. NTIS, PC A17/MF A0O1. File Number 
DE85010203. (CONF-840275—). 

From Workshop on anti pp options for the SSC; Chicago, 
IL, USA (13 Feb 1984). 
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The phenomenon of B® anti B° mixing (beauty oscillations in 
direct analogy to the strangeness oscillations in the K° system) is of 
considerable interest. It is a second order weak effect for which 
there is a range of predictions depending upon the mass of the top 
quark and upon the KM mixing angles. The rate of mixing is direct- 
ly proportional to the mass difference between the B/sub L/ and 
B/sub S/ mesons, and a precise measurement of this difference 
might yield information about the t quark or even still higher gen- 
erations, again in analogy with the K° system. The ultimate goal, 
however, is the pursuit of CP non-conservation effects in the B® 
anti B° system. The authors consider the possibility of such meas- 
urements at the SSC. Although this experiment could not be per- 
formed for about ten years, nevertheless it is thought to be worth- 
while no matter what the results of the current and future rounds 
of experiments addressing CP nonconservation in the K° anti K® 
system. This initial inquiry, building upon previous work of others, 
looks promising, but much more work is required. 


42052 (DOE/ER/40166—T1) Dynamics of particles and 
fields. Final report . Cahill, K.E. (New Mexico Univ., Albu- 
me (USA). Dept. of Physics and Astronomy). 31 Jan 

985. Contract FG04-84ER40166. 28p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86011718. 

The principal objective of the proposed work is a better un- 
derstanding of the internal and coordinate symmetries that charac- 
terize the interactions of the elementary particles. Their interactions 
- gravitational, weak, electromagnetic, and strong - seem to be well 
described by gauge theories, i.e., ones whose equations of motion 
are invariant under symmetry transformations that vary independ- 
ently from point to point. The principal subject of the proposed re- 
search is the development of techniques for the numerical evalua- 
tion of path integrals, particularly those that occur in gauge theo- 
ries. Other subjects of the proposed research are: quark confine- 
ment and other nonperturbative phenomena in field theory, gauge 
theories of compact and noncompact symmetry groups, supersym- 
metry, grand unification, the unification of the gravitational and 
electronuclear forces, and various topics in computer physics. 


42053 (IFVE-ONF/FTO/PK—83-169) Minimum _left- 


energies appro: 
Volkov, G.G.; Kostkina, T.B.; Monich, V.A.; Polyarush, 
A.Yu. (Gosudarstvenny} Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1983. 29p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86702230. 

Submitted to the Nucl. Phys. 

Principal possibility for i improving measurement accuracy of 
electroweak interaction parameters in neutrino experiments is inves- 
tigated. Predictions for these found within the frame- 
work of both the SU(2)sub(L)xU(1)sup(Y) standard model and the 
SU(2)sub(L)xSU(2)sub(R)xU(1)sup(Y) ae symmetric model 
of electroweak interactions are considered. The 
SA eee) minimal left-right symmetric 

is considered as an example of a theory with spontaneous 
ieee of spatial parity; its predictions for experimentally meas- 
ured parameters of electroweak interactions and their values in Q? 
<< _ msub(w)sup(2) limit (where Q-transfer momentum, m sub(w)- 
Whoson mass of a standard model) were found. Experimental re- 
strictions for effective interaction copstants of neutrinos and ha- 
drons and electrons were calculated and the most important experi- 
ments for testing the standard model are singled out. 


42054 BR nae sat eee 
in strong interactions. Pluemer, M. (Marburg 

Germany, F.R.). Fachbereich 13 Physik). 1 Oct 1984 

“7 German). NTIS (US Sales Only), PC A05/MF 
A 1. File Number DE86751991. 

An equation of state for the quark-gluon plasma (QGP) is 
derived and discussed which describes confinement not in the usual 
manner by addition of a positive constant bag term to the energy 
density but in the framework of dynamics in the form of a density 
dependence of the quark mass. The values of the sound velocity 
calculated by means of this equation of state show over a wide tem- 
perature range good agreement with the corresponding results of 
phenomenological analyses of the data measured in hadron-hadron 
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collision experiments. In the following study of different aspects of 
the multiple production for the first time systematically the fact is 
regarded that in hadron-hadron collision because of the leading-par- 
ticle effect at given c.m. energy the hadronic energy available for 
the secondary particle production varies; the inelasticity gets there- 
by values between 0 and 1. Regarding the informations concerning 
the inelasticity distribution extracted previously from different ex- 
perimental data in the analysis of the multiplicity distributions meas- 
ured at the ISR and the CERN collider values for the contribution 
of coherently produced particles are obtained which lie distinctly 
higher than the corresponding values determined neglecting the in- 
elasticity fluctuations. Furthermore it is shown that the correlation 
between the mean transverse momentum and the multiplicity of the 
particles produced in the central rapidity range first observed at the 
collider at ssup(1/2)=540 GeV and later also at the ISR can be re- 
ferred to the mentioned inelasticity fluctuations. (orig./HSI). 


42055 (ITEP—196(1984)) Quark bags, P-matrix and nu- 
cleon-nucleon scattering. Narodetskij, ILM. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1984. 22p. NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86702232. 

This paper is an extended version of the talk given at [IX Eu- 
ropean Conference on Few Body Problems in Physics, Tbilisi, 
1984. It reviews recent developments of the quark compound bag 
(QCB) model including explicit examples of the QCB nucleon-nu- 
cleon potentials, description of the deuteron properties, calculation 
of the six quark admixture in the deuteron and applications to the 
three-nucleon system. 


42056 (JINR—E-2-85-380) Nucleon structure functions 
from the analysis of the EMC data on deep inelastic .p and 
pd scattering. Bilenkaya, S.I.; Stamenov, D.B. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1985. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702233. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The EMC deep inelastic wp and pd scattering data are ana- 
lyzed. The analysis is done in the framework of the leading order 
approximation of QCD and scale invariant (SI) models. The free 
nucleon quark distributions are used to calculate the structure func- 
tions. All free parameters are found from a simultaneous fit to the 
experimental data and the evolution equations for the moments of 
these distributions. It is shown, that on the base of the EMC data it 
is impossible to distinguish between the logarithmic (from QCD) 
and the power low in Q: (from SI models) scaling violation. De- 
pending on the region examined and on the assumptions about theo- 
retical uncertainties the following limits on the values of the mass 
scale parameter Ae the QCD mass scale parameter, and coupling 
constant ao, the SI models parameter, are obtained: 52 <= A <= 
276 MeV; 018 <= ap <= 0.25. 


42057 (JINR—R-2-85-356) Pion on in the 
Coulomb field of the nucleus. Ivanov, M.A.; Kuz'min, V.A.; 
Raportirenko, A.M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702235. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The question about the coherent photoproduction of pions in 
the Coulomb field of the nucleus is discussed. The total cross sec- 
tion of photoproduction is calculated in the framework of the 
virton-quark model and compared with the results of other ap- 
proaches. 


42058 (JYFL—10/85) Electron-positron density function- 
al theory. Boronski, E.; Nieminen, R.M. (Jyvaeskylae Univ. 
(Finland). Dept. of Physics). Oct 1985. 48p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86702221. 

A two-component density-functional theory is presented for 
electron-positron systems. The phase diagram of a two-component 
Fermi-Coulomb system is discussed, and explicit expressions are de- 
rived for exchange-correlation functionals for use in the local densi- 
ty approximation. The scheme is then applied in a fully self-consist- 
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ent calculation of electron and positron densities in atomic vacan- 
cies in metals, treated in the jellium model. Comparison with con- 
ventional calculations, which do not meet true electron-positron 
self-consistency, reveals considerable changes in the density distri- 
butions. However, we demonstrate that there are cancellation ef- 
fects which render the corresponding changes in observable annihi- 
lation characteristics relatively small. 


42059 (SLAC-PUB—3991) without quarks: 

a Skyrme-model . Karliner, M.; Mattis, M.P. (Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA)). 
Jun 1986. Contract AC03-76SF00515. 9p. (CONF-860575— 
15). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86012867. 

From 2. conference on particle and nuclear physics; Lake 
Louise, Canada (26 May 1986). 

Focusing on the characteristic energy range of the baryon 
resonances (typically 1.5 to 2.5 GeV) meson-nucleon scattering in 
skyrmion models of the nucleon is studied. It is shown that the 
a mesonic Lagrangian yields accurate predictions concerning 

the spectrum of nucleon and delta resonances and the qualitative 
behavior of the large majority of pion-nucleon and antikaon-nu- 
cleon partial wave amplitudes. 16 refs., 7 figs. (LEW) 


42060 (TRI-PP—86-17) Anomalous 


e Gan oa ieee 
couver, British Columbia Canady Apr 1986. 9p. NTI 
(US Sales Only), A02/MF AOl. File aati 
DE86901535. 

We study quantitatively the reactions e*e~ — W*e anti v/ 
sub e/, e~/sub R/e* —> W~1* v/sub e/ and the rare decay Z° > 
W*-I-* (anti v/sub e/ for 1 = e,p and tau, as a test for anomalous 
yW* W~ and Z°W* W~ structure. If « denotes the anomalous mag- 
netic moment of the W-boson and » its anomalous coupling to the 
Z°, values of perpendicular w perpendicular > 2.5 and perpendicu- 
lar k perpen?zular > 1.5 can be ruled out at LEP and SLC rather 
easily. This will put constraints on composite model building. 


42061 Pattern of quark mass matrices and the mixing- 
angle hierarchy. (Department of Physics, University of Mis- 
souri, St. Louis, Missouri 63121). Physical Review [Section] 
D: Particles and Fields; 34: No. 1, 219-225(1 Jul 1986). 

By expressing the quark masses, as well as the quark-mixing 
angles, in powers of the Cabibbo angle (A) we show that the up- 
and down-quark mass matrices are proportional to each other up to 
terms of order A? This implies that the mass ratio of these two 
types of quarks should be roughly the same in each generation 
except for the lightest quarks. We then demonstrate that this is the 
key ingredient that enables the Fritzsch ansatz for quark mass mat- 
rices to reproduce the observed pattern of Kobayashi-Maskawa 
(KM) mixings and predict that the KM angle t-italich-italice-italict- 
italica-italics = O(A*). Some of the phenomelogical implications, 
including that for the kaon C-italicP-italic-violation parameter ¢€, are 
worked out. 


42062 model of fourth-generation fermions. (De- 

t of Physics, University of Missouri, St. Louis, Mis- 
souri 63121). Ph Review ] D: Particles and 
Fields; 34: No. 1, 226-230(1 Jul 1986). 

If the mass ratios of the charged leptons, the charge -(1/3) 
and (2/3) quarks are roughly the same in each generation (except 
the first one), the present experimental limits on the fourth lepton 
mass and on the deviation of the electroweak rho parameter from 
its tree-level value will lead us to expect that such fourth-genera- 
tion fermions, if they exist, will have mass values in a narrow 
range. The phenomenological implications of this simple model in- 
cluding the production and decay properties of the seventh (charge 
-(1/3)) quark with mass roughly-equal60 GeV and the contribution 
by the eighth (charge (2/3)) quark with mass roughly-equal450 
GeV to higher-order effects such as the kaon C-italicP-italic impu- 
rity parameter € are discussed. 


i i Angeles, California 90089-0484). 
Physical Review [Section] D: Particles and Fields; 34: No. 1, 
122-128(1 Jul 1986). 

Theories in which leptons are composite lead to additional 
contributions (beyond those from the standard model) to the ampli- 
tudes for e-italic’e*—e~e* and e-italic’e*—+p~p*. Detailed 
models, constructed by analogy between QCD and compositeness/ 
precolor interactions lead to specific forms for these extra terms. 
We demonstrate that compositeness scales M-italic as high as 4—7 
TeV may be probed using e-italic” e* collision machines currently 
available and planned for the near future. Sensitivity to the type of 
composite model and its parity-violation structure is demonstrated. 
In particular we point out that there are no standard-model contri- 
butions to the scattering e-italic’ e*—-p~ »* when the incoming e- 
italic” and e-italic* both have the same helicity. Observation of a 
nonzero cross section in such a helicity scattering state is prima 
facie evidence of flavor-changing vector currents in the t-italic 
channel or scalar currents connecting the e-italic and ps lepton sec- 
tors in the s-italic channel. 


42064 
Th a ical Ph 
eoreti ysics, iversity, Budapest, Hi 
ry). Physical fal 198. D: Particles and Fields; 34: No. 
1, 129-132(1 Jul 198 


frared-insensitive regions are determined. The rates of decreases of 
the fragmentation corrections to triple correlations with increasing 
energy and to the standard energy-energy correlation asymmetry 
are compared. In particular, fragmentation corrections at energies 
near the Z-italic® peak are calculated. It is demonstrated that a sta- 
tistically reasonable determination of the triple hadronic-energy 
correlation from the already available experimental data is feasible 
and could serve as an independent way of determining a/sub s- 
italic/. 


42065 Looking for colored leptons. II. (Ames Laboratory 
and t of Physics, Iowa State University, Ames, 
Iowa 50011). Physical Review [Section] D: Particles and 
Fields; 34: No. 1, 133-137(1 Jul 1986). Contract W-7405- 
ENG-82. 

We extend our previous analysis of the phenomenology of 
colored-lepton production to e-italicp-italic and p-barp-italic colli- 
sions at high energies. New limits on the masses and couplings of 
such particles are obtained from the present CERN data. Results 
from DESY HERA and the Fermilab Tevatron can greatly in- 
crease these bounds or give evidence for the existence of this class 
of particles. Colored leptons may be the first signal for composite- 


potential. (De- 
eae, Aska 761110, 


yysica: 

Fields; 34: No. 1, 196-200(1 Tal 19 

A simple independent-quark model based on the Dirac equa- 
tion with logarithmic confining potential of the form V-italic(r- 
italic) = (1 Hilly In(r-italic/b-italic)] with a-italic,b-italic>0 is 
used to calculate the magnetic moments of light, charmed, and b- 
italic-flavored baryons. Not only do the results obtained for light 
baryons agree reasonably well with experiment, but also the overall 
predictions for the charmed and b-italic-flavored baryons compare 
very well with other model predictions. 


= a f Calif Davis, Cali- 
ysics it, University o — vis, 
= 95616). Physical Review [Section] D: Particles and 
Fields; 34: No. 1, 101-121(1 Jul 1986). 

We study the feasibility of ing a neutral Higgs boson 
H-italic®, with mass between 2m-italic/sub t-italic/roughly-equal80 
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GeV (by assumption) and 2m-italic/sub W-italic/ at an e-italic* e~ 
machine or the Superconducting Super Collider (SSC). Back- 
grounds to the production at an e-italicte™ machine of H-italic® in 
association with a Z-italic are calculated with particular emphasis 
on the case when m-italic/sub H-italic/roughly-equalm/sub z/. We 
present a detailed survey of the signals for and backgrounds to the 
inclusive or associated production at the SSC of H-italic® followed 
by the decay of H-italic® into one of the available channels. There 
is no signature which is established to be identifiable at the SSC. 
Only a few signatures remain to be studied, and the further calcula- 
tions of most immediate interest are pointed out. 


42068 Radiative corrections to the ratio of Z-italic- and 
W-italic-boson production. (Center for Particle Theory and 
Theory Group, University of Texas, Austin, Texas 78712). 
Physical Review [Section] D: Particles and Fields; 34: No. 1, 
148-154(1 Jul 1986). 
We calculate the order-a/sub s/? corrections to Z boson 
production in p-p-bar collisions for which there are no correspond- 
ing corrections to W boson production. These corrections affect 
Gos detio of Z tad W tenen production, «. qhentiy which ts weetel 
for counting the number of species of neutrinos. We find that these 
corrections are much smaller than the uncertainty in the ratio stem- 
ming from the quark and gluon distribution functions and the value 
of A/sub QCD/. 


Production of heavy quarks from W-italic-gluon 
fouiee: (Theory Group and Chater for Particle Theory, Uni- 
versity of Texas, Austin, Texas 78712). Physical Review [Sec- 
tion] D: Particles and Fields; 34: No. 1, 155-161(1 Jul 1986). 

We show that heavy-quark production via W-italic-gluon 
fusion in high-energy p-italicp-italic and p-barp-italic collisions is an 
important source of the heavier member of an SU(2)/sub L-italic/ 
doublet of quarks if the mass splitting within the doublet is large. 
W-italic-gluon fusion exceeds the strong production of heavy 
quarks for mass splittings greater than 300—350 GeV at Vs-italic 

= 10 TeV and 400—450 GeV at Vs-italic = 40 TeV. An alterna- 
tive way to regard W-italic-gluon fusion is as the production of the 
heavier quark by fusing its light partner with a W-italic boson. We 
use a distribution function for the light partner to show that this 
process gives results which agree qualitatively with W-italic-gluon 
fusion. We also discuss the Drell-Yan production of an SU(2)/sub 
L-italic/ doublet of heavy quarks via a virtual W-italic boson and 
corrections to this process from initial gluons. We find that at the 
Fermilab Tevatron energy Vs-italic = 2 TeV, W-italic-gluon 
fusion exceeds the Drell-Yan production of top quarks for masses 
above 100 GeV. 


42070 Z-italic, te and the fourth 
arn of Physics and Astronomy, University of 
College Park, Maryland 20742). Physical Review [Sec- 
tion] D: Particles and Fields; 34: No. 1, 231-2341 Jul 1986). 
The Z-italic, horizontal symmetry of weak interactions is 
used to study the masses and mixings of a possible fourth genera- 
tion of quarks (t-italic’,b-italic’). We obtain the relation (m-italic/sub 
s-italic//m/sub c/) = (m/sub b/+m/sub b//sub '/)/(m/sub t/+m 
/sub t//sub '/) which implies m-italic/sub b-italic//sub '//m/sub 
t//sub '/< <1. Coupled with the known imental constraints 
on the rho parameter, this leads to m-italic/sub t-italic//sup '/< or 
=300 GeV and m-italic/sub b-italic//sub ‘/<58 GeV. We also pre- 
dict the mixing of the fourth-generation quarks to those of the 
known quarks. 


42071 Stech and Fritzsch hypotheses in the leptonic 
ee ae, Ce eee 


mass matrix.”. (Ames Laboratory and Department of Phys- 
ics, Iowa State University, rv ty Towa 50011). Physical 
Review [Section] D: Particles and Fields; 34: No. 1, 298-300(1 
Jul 1986). Contract W-7405-ENG-82. 

Following the idea suggested by Gronau, Johnson, and 
Schecter we further constrain the masses of the second- and third- 
generation neutrinos to a very small portion of the va-vs mass plane 
by combining the models of Fritzsch and Stech in the leptonic 
sector and demanding consistency with current experimental limits. 
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42072 Interacting many-gluon systems within the MIT 
bag model. titute of Theoretical Physics and Astrophys- 
ics, University of Cape Town, Renbbonh, 7700, Republic 
of South Africa). Physi ical Review —" D: Particles and 
Fields; 34: No. 1, 258-268(1 Jul 198 

Based on quantum chromodynamics in a cavity, we calculate 
the spectra of exotic hadrons consisting of up to four interacting M- 
italicl or E-italicl gluons in the lowest eigenmodes of a spherical 
bag. The states that satisfy Bose-Einstein statistics are classified ac- 
cording to the group chain eee oe color/ 
xSU(2) /sub spin/, and the coefficients of parentage are 
evaluated up to four gluons in a color-singlet state. The two-gluon 
interaction includes the one-gluon exchange, the Compton or anni- 
hilation graph, and the elementary four-gluon vertex. Using the pa- 
rameters of the MIT bag model, both the two-gluon and the four- 
gluon states of lowest energy with the quantum numbers of the 
vacuum turn out to be degenerate with the perturbative vacuum 
state. 


42073 B-italic-meson production between the Y(4S-italic) 
and Y(6S-italic) and the possibility of detecting B-italic-B-bar 
mixing, (Institute of Physics, University of Tokyo, Komaba, 
Meguro-ku, Tokyo 153, Japan). Physical Review [Section] D: 
Particles and Fields; 34: No. 1, 186-195(1 Jul 1986). 

A study is made of the quark-pair-creation model, the quar- 
konium-hybrid mixing model, and the unitarized quark model in 
connection with their ability to reproduce R-italicequivalent(o-/sub 
had//o/sub p//sub p/) between Y(4S-italic) and Y(6S-italic) and 
at the same time be consistent with all known facts about I and psi 
systems. Models which passed the above test are used to compute 
all partial cross sections for pair production of B-italic mesons. This 
result is used to estimate the rate for the B-italic/sub d-italic/-B- 
bar/sub d/ and B-italic/sub s-italic/-B-bar/sub s/ mixing effect as a 
function of the c.m. energy. Our result can be eventually used to 
search for new physics beyond the standard model. 


42074 Semirelativistic potential model for heavy quar- 
konia, ent OPE ics, re Wayne State University, De- 
troit, Michi 48202). Physical Review [Section] D: Particles 
and Fields; 34: No. 1, 201-206(1 Jul 1986). 

The c-italicc-ber, b-italicb-bar, and t-italic t-italic-bar spectra 
are investigated with the use of a semirelativistic potential model 
described in an earlier paper. Results for the energy levels, leptonic 
widths, and E-italicl transition widths are compared with the ex- 
perimental data for c-italicc-bar and b-italicb-bar and predicted for 
t-italic t-italic-bar. We also find that the quark-antiquark interaction 
can best be described by a quasistatic rather than a momentum-de- 
pendent potential, and propose a theoretical justification for this 
surprising conclusion. 


42075 Pion as a q-italicq-bar soli reg a ce 
nucleon and A. (Institute for age g Theory, 
of Physics, FM-15, University of W: Seattle, 
Washi nm 98195). Physical Review [Section] D: Particles 
and Fields; 34: No. 1, 207-218(1 Jul 1986). 

The pion cloud surrounding the nucleon and the A is studied 
in the soliton bag model. The quark-antiquark substructure of the 
pion is fully taken into account using generator-coordinate tech- 
niques. The one-gluon-exchange piece of the model Hamiltonian is 
responsible for creating the q-italicq-bar pair. The results we obtain 
for various hadronic properties are in good agreement with experi- 
mental data and qualitatively similar to those obtained in the cloudy 
bag model. 


42076 Effect of a7 interactions in 7N scattering. (Phys- 
ics Division, Argonne National Laboratory, Argonne, Illi- 
nois 60439). Ph 1 Review [Section] C: Nuclear Physics; 34: 
No. 1, a Jul 1986). Contract W-31-109-ENG-38. 
standard cloudy bag model description of wN scattering 
nicatubartminas cseumiineesae anaes endl The wa 
scattering amplitudes are parametrized in phenomenological, sepa- 
rable forms consistent with the known m7 S-italic- and P-italic- 
wave phase shifts. These amplitudes are embedded in the mN de- 
iption to account for scattering of the incident pion from the 
nucleon’s virtual pion cloud. A self-consistent analysis of the cou- 
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pled aN, 7A, and w7N/sup */ (1470) systems results in excellent re- 
production of the phase shifts in the 7N P-italic/sub 33/ channel to 
energies above the pion production threshold. In the P-italic/sub 
11/ channel, without two-pion intermediate states, no acceptable fit 
to the data is possible for any values of the bag parameters. It is 
shown that the additional attraction provided by m7 scattering is 
essential to reproduce the low-energy phase shifts and fix the sign 
change at the correct energy. 


42077 Low-energy manifestations of a new interactions 
scale: Operator analysis. Leung, C.N.; Love, S.T.; Rao, S. 
(Fermi National Accelerator Lab., Batavia, IL, USA; 
Purdue Univ., Lafayette, IN, USA. Dept. of Physics; Fermi 
National Accelerator Lab., Batavia, IL, USA). Zeitschrift 
fuer aie Sektion] C: Particles and Fields; 31: No. 3, 433- 
437(Jul 198 

We list all dimension six SU(3)xSU(2)xU(1) invariant opera- 
tors which can be used in a phenomenological analysis of devi- 
ations from the standard model due to a new interaction scale. Spe- 
cific attention is focused on modifications to the masses of the W 
and Z bosons. 


42078 Charge-symmetry breaking in neutron-proton elas- 
tic scattering. (Institute for a Theory, Department of 
Physics, FM-15, University of Washington, Seattle, Wash- 
ington 98195). Physical Review Letters; 56: No. 24, 2567- 
2570(16 Jun 1986). 

The effects of spin-dependent charge-symmetry-breaking 
forces can be measured in elastic n-italic-p-italic scattering. We find 
that a term in the one-pion exchange potential arising from the neu- 
tron-proton mass difference is dominant. This, together with single- 
photon exchange, gives a result in agreement with a recent precise 
measurement made at TRIUMF. Other shorter-ranged effects asso- 
ciated with rho exchange, meson mixing, two-pion exchanges, and 
quark interactions give smaller contributions. 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 42078, 42116, 42122 


=. (AD-A—166143/8/XAB) SU(6) grand unified 
Dots .X. (Air Force Systems Command, Wright- 
joan OH (USA). Foreign Technology Div.). 14 
oo 14p. (FTD-ID(RS)T—0057-86). NTIS, PC A02/ 
A model of grand unified theory based on SU(6) gauge 
group is proposed. It can accommodate two generations of ordi- 
nary fermions with V-A weak coupling and two generations of 
weird fermions with V+A weak coupling. In this model, a new 
discrete symmetry is introduced that insures existence of fermions 
with lower masses when SU(6) gauge symmetry is spontaneously 
broken. Simple Higgs fields with appropriate vacuum expectation 
values are chosen, so that the masses of weird fermions are heavier 
than those of ordinary fermions. This model also gives the same 
value of Weinberg angle, sin sq of Theta/sub w/ = 3/8, as in the 
usual SU(5) grand unified model at the grand unified scale. 


42080 (INIS-mf—9893) Spontaneously broken extended 

formulation. Kandelakis, E.S. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Physik). 8 Jun 1984. 33p. NTIS (US Sales Only), PC A03/ 
MF AOl1. File Number DE86751981. 

The superfield description, given by Samuel and Wess, of 
the non-linear Akulov-Volkov realization of (broken) supersym- 
~—. is generalized for the interesting cases of N= 2 and 4 ex- 

The in terms of the full-su- 


tended supersymmetry. generalization, i 
ee ee For the proof we first 
the corresponding THETA-algebras; we then present explic- 
ar tae of the odadaitiun, "tia eeds eaodion mie te 
generalization manifest. We perform, for N=2, the coupling of the 
A-V field to standard-matter, in the way introduced by S-W, and 
schematically we make manifest the generalization for every N. 


The importance of our results consists in a calculable de- 
scription of the A-V fields (goldstinos) and of their interactions, 
easily applied to the tasks of today’s phenomenology. (orig.). 


42081 Spinless-dy: 

quarks, (National Laboratory for High ‘gy 

(KEK), Tsukuba, Ibaraki 305 Japan and Institute of High 
Energy Physics, Beijing, People’s Republic of China). Physi- 
cal Review [Section] D: Particles and Fields; 34: No. 1, 280- 
292(1 Jul 1986). 

This paper includes the following. (1) A general opinion on 
the study of the possible compositeness of leptons and quarks. Prac- 
tices as to set many specific standards of naturalness before the un- 
derstanding of the dynamics are pondered. (2) Two composite 
models with scalar preons [all preons are dyons of a hidden U(1)/ 
sub s-italic/] are introduced. We concentrate on one with six preons 
T-italic/sup a-italic/, T-italic/sup b-italic/, T-italic/sup c-italic/ and 
V-italic/sup a-italic/, V-italic/sup b-italic/, V-italic/sup c-italic/, 
where a-italic, b-italic, and c-italic are three different U(1)/sub s- 
italic/ dyon charges carried by preons. Their values are not arbi- 
trary in order to match their fundamentalness. T-italic and V-italic 
are differentiated by a mass difference. Leptons and quarks consist 
of three preons; vector bosons and Higgs bosons consist of six 
preons due to a force similar to the covalent bound between hydro- 
gen atoms in an Hz molecule. Possible multiplets are given in a 
table. The symmetry of the composite system is SU(4) x SU(2)/sub 
L-italic/ x SU(2)/sub R-italic/ x U(1)/sub F-italic/. (3) The symme- 
try-breaking pattern of the model is basically fixed by requiring that 
exact degeneracies and symmetry survive to the maximal extent. (4) 
The slow rate of proton decay and e-italic, » universality are 
reached. The Kobayashi-Maskawa matrix is discussed. (5) Vector 
bosons other than gauge bosons are predicted. W-italic/sub L- 
italic//sup '/ and W-italic/sub R-italic//sup '/ interact with leptons 
3 times stronger than with quarks. (6) Problems and uncertainties in 
the models, once met, are explicitly discussed. 


42082 Finite renormalization effects in the induced s- 
bard-italicH-italic vertex. it of Physics, Brookha- 
ven National Laboratory, Upton, New York 11973). Physi- 
cal Review [Section] D: Particles and — 34: No. 1, 301- 
302(1 Jul 1986). Contract AC02-76CH000 

The finite renormalization contributions a ‘the s-bard-italicH- 
italic vertex are examined in the standard model. They are explicit- 
ly shown to cancel each other among diagrams, so that the lower 
bound on the Higgs-boson mass M-italic/sub H-italic/>325 MeV is 
not affected by such effects. 


42083 Two-photon decay widths of Higgs bosons in mini- 
mal broken supersymmetry. (Th Group, TRIUMF, 4004 
Wesbrook Mall, Vancouver, British Columbia, Canada V6T 
2A3). Physical Review [Section] D: Particles and Fields; 34: 
No. 1, 172-181(1 Jul 1986). 

The two-photon decay widths of nonstandard Higgs bosons 
are studied in a minimal broken-supersymmetry model. For two- 
Higgs-doublet models in general, a large enhancement of these 
widths relative to the standard model is possible. However, we find 
for the case studied that a severe upper bound on this possible en- 
hancement is imposed by the supersymmetry features of the model. 
With only the t-italic quark as the heaviest fermion we find a two- 
photon width of 100 keV for a 160-GeV/c-italic? scalar Higgs 
boson is possible. The corresponding width for a pseudoscalar is 60 
keV. 


eee. isosinglet Higgs bosons in ex- 
tended electroweak models. (Department of Physics, Univer- 
- of Massachusetts, Amherst, Massachusetts 01003). Physi- 
cal Review [Section] D: Particles and Fields; 34: No. 1, 182- 
185(1 Jul 1986). 

The phenomenological consequences of enlarging the scalar 
sector by adding isosinglet Higgs bosons to the usual single doublet 
are examined especially in the context of extended electroweak 
theories [extra U(1)’s] with additional isosinglet quarks as suggested 
by superstring-motivated Es models. We comment on the differ- 
ences between enlarging the Higgs sector with isosinglet versus iso- 
doublet representations. 
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42085 Hadronic supersymmetry schemes. (Physics De- 

t, State University of New York at Stony Brook, 

Brook, New York 11794). Physical Review [Section] D: 
Particles and Fields; 34: No. 1, 269-279(1 Jul 1986). 

We discuss the relation between the Miyazawa scheme and 
the Hwa-Nuyts scheme for generating hadronic supersymmetries. 
We find that the two schemes become approximately equivalent, if 
a suitable Melosh-type transformation exists between physical ha- 
drons and collinear states of current quarks. An example of such a 
transformation is given for the case of a schematic bag model. 


42086 Supersymmetry among free fermions and superstr- 
ings. Antoniadis, I.; Bachas, C.; Kounnas, C.; Windey, P. 
(Stanford Linear Accelerator Center, CA, USA; California 
Univ., Berkeley, USA. Dept. of Physics; ‘Lawrence Berke- 
ley Lab., CA, USA). Physics Letters [Section] B; 171: No. 1, 
51-5617. A 1986). Contract AC03-76SF00515; AC03- 


A ad classification is given of all supersymmetric 
theories of free massless two-dimensional fermions. This, in particu- 
lar, implies a classification of all free-fermion representations of 
super Kac-Moody algebras. It is shown that these cannot be used to 
construct new string theories with unbroken supersymmetry in 
Minkowski space-time, other than the torus-compactifications of the 
known ten-dimensional superstrings. Assuming anti-de-Sitter space- 
time could restore conformal invariance, it is shown how one could 
construct a string theory whose low-lying excitations from a multi- 
plet of gauged N=8 supergravity. (orig.). 
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REFER ALSO TO CITATION(S) 41940, 42056, 42064, 42072, 42079, 42210, 
42213, 42221, 42252 


42087 (AD-A—166276/6/XAB) ie 


between 
gauge groups before and after renormalization in the presence 
Higgs fields. (Air Force Systems 
AFB, OH (USA). Foreign 


Technology Div.). 14 Mar 1986. 26p. (FTD-ID(R 
0049-86). S, PC A03/MF AO1. 

A rigorous proof is given on the isomorphism between 
gauge groups before and after renormalization, in the presence of 
Abel subgroups and Higgs fields. 


s)T— 


42088 set meine eet Modular invariance and 
string model Nahm, W. (Bonn Univ. (Germa- 
ny, F.R.). Ph ae Inst.). Feb 1986. 2ip. NTIS (US 
Sales Only), A02/MF AOl1. File Number DE86752410. 

From 19. international symposium on the theory of elemen- 
tary particles; Ahrenshoop, German Democratic ublic (1985 

String models have a very intricate Sctationtep a en 
field theories. On one hand they have many more degrees of free- 
dom and reduce to rather complicated QFTs in the low energy 
limit, on the other hand many string model calculations just reduce 
to exercises in some of the simplest possible QFTs, namely two-di- 
mensional conformally invariant ones. (orig./HSI). 


42089 (DESY—86-011) Causal independence and the 
energy-level density of states in local quantum field theory. 

Buchholz, D.; Wichmann, E.H. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.); Hamburg 
Univ. (Germany, F.R.). 2. Inst. fuer Theoretische Ph’ 
California Univ., Berkeley (US. SA). Dept. of Physics). Jan 
1986. 4ip. NTIS (US Sales Only), PC A03/MF AO0O1. File 
Number DE86751989. 

Within the general framework of local quantum field theory 
a physically motivated condition on the energy-level density of 
well-localized states is proposed and discussed. It is shown that any 
model satisfying this condition obeys a strong form of the principle 
of causal (statistical) independence, which manifests itself in a spe- 
cific structure of the local algebras (‘split property’). It is 
a 
orig.). 


ERA-11/18 / 5754 


42090 (DESY—86-021) Langevin simulations of QCD, in- 
cluding fermions. Kronfeld, A.S. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). Feb 
1986. 13p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86752383. 

We encounter critical slow down in updating when xi/a -> 
infinite and in matrix inversion (needed to include fermions) when 
msub(q)a -> 0. A simulation that purports to solve QCD numeri- 
cally will encounter these limits, so to face the challenge in the title 
of this workshop, we must cure the disease of critical slow down. 
Physically, this critical slow down is due to the reluctance of 
changes at short distances to propagate to large distances. Numeri- 
cally, the stability of an algorithm at short wavelengths requires a 
(moderately) small step size; critical slow down occurs when the 
effective long wavelength step size becomes tiny. The remedy for 
this disease is an algorithm that propagates signals quickly through- 
out the system; i.e. one whose effective step size is not reduced for 
the long wavelength conponents of the fields. (Here the effective 
"step size” is essentially an inverse decorrelation time.) To do so 
one must resolve various wavelengths of the system and modify the 
dynamics (in CPU time) of the simulation so that all modes evolve 
at roughly the same rate. This can be achieved by introducing Fou- 
rier transforms. I show how to implement Fourier acceleration for 
Langevin updating and for conjugate gradient matrix inversion. 
The crucial feature of these algorithms that lends them to Fourier 
acceleration is that they update the lattice globally; hence the Fou- 
rier transforms are computed once per sweep rather than once per 
hit. (orig./HSI). 


42091 (DESY—86-033) Scan for models with realistic 
fermion mass patterns. Bijnens, J.; Wetterich, C. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Mar 1986. 20p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86752382. 

We consider models which have no small Yukawa couplings 
unrelated to symmetry. This situation is generic in higher dimen- 
sional unification where Yukawa couplings are predicted to have 
strength similar to the gauge couplings. Generations have then to 
be differentiated by symmetry properties and the structure of fer- 
mion mass matrices is given in terms of quantum numbers alone. 
We scan possible symmetries leading to realistic mass matrices. 
(orig.). 


42092 (DESY—86-037) Monte Carlo procedure for Ham- 
iltonians with small nonlocal correction terms. Mack, G.; 
Pinn, K. (Deutsches . in 
Hamburg (Germany, F.R.); Hamburg Univ. (German 

F.R.). 2 Inst. fuer Theoretische Physik). Mar 1986. - 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86752381. 

We consider lattice field theories whose Hamiltonians con- 
tain small nonlocal correction terms. We propose to do simulations 
for an auxiliarly polymer system with field dependent activities. If a 
nonlocal correction term to the Hamiltonian is small, it need to be 
evaluated only rarely. (orig.). 


42093 (DOE/ER/02271—109) Theoretical high 
physics. Progress report, May 1, 1985. 

T.D. (Columbia Univ., New York (USA). 

ics). May 1986. Contract AC02-76ER02271. 
2271-109). NTIS, PC A02/MF A0l; GPO Dep. 
Number DE86012669. 

Activities are reported in these areas: lattice QCD numerical 
studies; U(1)-vector current in the presence of arbitrary left and 
right chiral gauge fields and an arbitrary Higgs field; spectrum de- 
generacy of non-relativistic spin 1/2 particles in the field of a dyon; 
multiloop amplitudes of the closed bosonic and fermionic Polyakov 
strings in their critical dimensions; second order Coulomb scatter- 
ing of an electron by a system with near degeneracy between states 
of opposite parity; production and annihilation of heavy neutrinos 


a ee ee 
(LEw) 
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42094 (DOE/ER/40272—1) Spin content of the bosonic 
string. Curtright, T.L.; Thorn, C.B.; Goldstone, J. (Florida 
Univ., Gainesville (USA). t. of Physics; Massachusetts 
Inst. of Tech., Cambridge (USA). Center for Theoretical 
Physics). 1986. Contract FG05-86ER40272. 15p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86013103. 

We derive a new form for the generating function, chi/sup 
[AJ/(x) = sum from n = 0 ton = o of x/sup n/ chi/sub n//sup 
[A]/, which counts the number of times, chi/sub n//sup [A]/, that 
the irreducible O(D-1) rotation group representation [A] appears at 
the n/sup th/ mass level for the bosonic string. Our derivation goes 
through for arbitrary odd spatial dimensions, D - 1 = 2nu + 1. We 
note simplifications of our results for large nu and explain the rela- 
tion to a previously obtained formula for chi/sup [A]/(x). 


42095 (DOE/ER/40272—2) Algebraic 
string interactions. Ramond, P.; Rodgers, V.G.J. (Florida 
Univ., Gainesville (USA). Dept. of Physics). May 1986. 
Contract FG05-86ER40272. 33p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86013116. 

Starting from the gauge invariant equations of motion for 
the free open string we show how to generate interactions by anal- 
ogy with Yang-Mills. We postulate Non-Abelian transformation 
laws acting on the fields of the gauge invariant free open string 
theory. By demanding closure we then derive a set of 
consistency requirements and show that they lead to the construc- 
tion of che minimal interacting equations which contain no cubic 
terms away from the physical gauge. We present explicit solutions 
to lowest interacting order for both vertices and structure func- 
tions. 14 refs. 


structure of open 


42096 (GA-A—18494) Lyapunov direction fields. Greene, 

J.M.; Kim, J.S. (GA Technologies, Inc., San Diego, CA 

SA)). May 1986. Contract FG03-85ER13402. lip. 

CONF-8605122—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012715. 

From 4. symposium on energy engineering sciences: chemi- 

cal processes and control - non-linear systems; Argonne, IL, USA 


(7 May 1986). 

ineari around the chaotic orbits of dynamical systems 
offers good prospects for understanding complex systems. The nat- 
urally available information that can be obtained from such studies 
are the magnitudes and directions in phase space of stretching and 
shrinking of an initial small sphere or realizations. In this note we 
give an algebraic foundation to the geometric methods that have 
been previously used to study this. The equations of evolution of 
the orthogonal principal stretching and contraction directions show 
that asymptotically they depend only on the location in phase 
space, and not on the orbit. As an example, we show that these di- 
rections sketch out the attractor of the Lorenz model. 


(IAE—4049/1) Galilei symmetry of the Maxwell 
equations. Kotel’nikov, G.A. (Gosudarstvennyj Komitet po 
Ispol’zo Atomnoj Ehnergii SSSR, a NTT: Inst. 
Atomnoj i MEhnerpi 1984. a a 
Sales Only), PC A02/MF AO 

The Galilei group, like the Lorentz one, is shown to be a 
group of exact symmetry of the Maxwell equations. The difference 
between both symmetries consists in manifestation of the Lorentz 
symmetry when postulating light velocity invariance, while the Ga- 
lilei symmetry manifests when postulating time invariance. In case 
of relativity field transformation the latter is linear and global, and 
in the Galilei transformation - nonlinear and, generally speaking, 
local. Concrete examples, illustrating general relations, are consid- 
ered. 


42098 (IFVE-OTF—85-47) Generalization of Gross- 
Neveu model to the case of several coupling constants. Kli- 
menko, K.G. ( Coesen sae Komitet po Ispol'zovani 
Atomnoj Ehnergii ukhov. Inst. Fiziki Vyso! 
rey 4 1985. Pike p NTIS. oy Sales Only), PC A02/MF 
Aol Number 

edna em - a 

The consideration is given to the two-dimensional massless 
four-fermion theory with several coupling constants in 1/N ap- 
proximation. The model is asymptotically free. In this model, the 
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dynamic violation of chiral invariance takes place and fermions ac- 
quire masses at any values of the coupling constants. Two different 
phases with massive fermions are shown to exist. The necessary and 
sufficient conditions for the theory to have no ghosts have been 
found. In the leading order over 1/N, bosons with two different 


* masses are present in the theory. 


(FVE-OTF—85-81) ane of Lie superalge- 
oa! OSP(1/2) and the associated nonlinear supersymmetric 
equations. Leites, D.A.; Savel’ev, M.V.; Serdanova, V.V. 
(Gosudarstvennyj Komitet po I'zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1988. 35p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86702215. 

This paper describes all the embeddings of the Lie superal- 
gebra osp (112) into a simple Lie superalsebra. Each embedding is 
associated with an integrable supersymmetric (212)-dimensional 
nonlinear system. The (212N)-dimensional of these 
systems are also described. Supersymmetric extensions for the Kor- 
tewes-de Vries equations have been obtained and related to Kac- 
Moody superalgebras. As is shown, when applied to the analogues 
of the Toda lattice, the standard two-dimensional 
fails sometimes to lead to an integrable supersymmetric (212)-di- 
mensional system. 


42100 (INIS-mf—9894) Soliton solution of the PHk4 
field theory in the Hartree approximation. Altenbokum, M. 
(Bochum Univ. (Germany, F.R.). Abt. fuer Physik und As- 
tronomie). 30 Nov 1984. 135p. (in German). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE86751993. 

In this thesis in a simple model which possesses at the classi- 
cal level a soliton solution a quantum-mechanical soliton sector 
shall be constructed in a Hartree-Fock approximation without ap- 
plication of semiclassical procedures. To this belongs beside the de- 
termination of the excitation spectrum of the applied Hamiltonian 
the knowledge of the corresponding infinitely-much eigenfunctions. 
The existing translational invariance of a classical soliton solution 
which implies the existence of a degenerated ground state by pres- 
ence of a massless excitation is removed by quantum fluctuations. 
By removing of this degeneration conventional approximation pro- 
cedures for this sector of the Hilbert space become for the first 
time immediately possible. (HSI). 


42101 (INIS-SU—321, pp 410-426) Infrared 
function in theories. 


asymptotics 
of the Green gauge Nekrasov, M.L.; 
Rochev, V.E. 1984. (In Russian). NTIS (US Sales Only), 
PC A19/MF AOl1. File Number DE86780458. (CONF- 
8407160—Vol.1). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Few examples of realistic "Sp and *S,-*D; nucleon-nucleon 
potentials the short-range part of which is defined by the six-quark 
bag dynamics are presented. A good description of phase-shifts and 
mixing parameter up to 1 GeV as well as the deuteron data is ob- 
tained. The value of NN admixture in the six-quark bag is found to 
be in excellent agreement with theoretical estimation for ssub(1/ 
2)sup(6) quark configuration. It is shown that the static admixture 
of the MIT bag in the deuteron is negligible, while the part of the 
six-quark norma intergral corresponding to the nucleon overlap is 
estimated to be approximately 10% for the equivalent hadronic 
radius b = 6.7 GeV™. 


42102 (iS-J—2114) Magnetic moments of composite-W 
bosons. Rizzo, T.G.; Samuel, M.A. (Ames Lab., IA (USA); 
Oklahoma State Univ., Stillwater (USA). Dept. of Physics). 
Mar 1986. Contract W-7405-ENG-82;FG05-85ER40215. 9p. 
NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE86013111. 

We have calculated the anomalous magnetic moment of the 
W boson (x/sub W/) in a class of non-relativistic composite 
models. We have found, for example, that in a model with only 
scalar preons, k/sub W/ = 3. For the case of two spin-1/2 preons 
with L = 0 and equal masses we find the very surprising result that 
«/sub W/ = 1 - the standard gauge theory value. There are four 
possible preon spin-states. We have found a general expression for 
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«/sub W/ for any linear combination of these states. A range of al- 
lowed values for k/sub W/ has been obtained. We also discuss the 
quadrupole moment for a composite W. 


42103 (ITEF—17(1984)) Calculation of radiative correc- 
tions to sum rules for moments of the 77-meson wave function. 
Gorskij, A.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 

tal’noj Fiziki). 1984. 16p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702231. 

The radiative correction to sum rules for moments of the 7- 
meson < xisup(n) > wave function which turned out to be insig- 
nificant in the < xi? > case is calculated. The dependence of the 
result obtained on n is descussed. The 7-meson wave function 
taking into account the radiative correction is suggested and the 
proper correction to the form factor is calculated. 


42104 (JINR—E-2-85-61) Vacuum energy density in 
P(phi)sub(2) theories. Independence of (nonclassical) boundary 
conditions. Gielerak, R. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 10p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86702217. 

Submitted to the journal Lett. on Math. Phys. 

We prove that in the space of condaae regular Gibbs 
P(phi)sub(2) measures the infinite volume vacuum energy density 
does not depend on the boundary conditions. 


(JINR—E-2-85-408) On the 
ic moment of the electron. Bordag, 
M. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1985. . NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86702216. 

Submitted to the journal Phys. Lett. . 

Contribution of the device to the anomalous magnetic 
moment of an electron asub(e) in a magnetic field H in the experi- 
ment on measuring asub(e) is calculated. Two parallel flat mirrors, 
located at a distance a from each other, are taken as a model for 
the device. It turned out, that asub(e) depends greatly on both 
values: H and a. In particular, for lambda=aeH/amsub(e)=1, 3, 
5... resonances between cyclotron radiation and stationary states of 
photons between the mirrors appear. 


42106 (JINR—R-2-84-334) Perturbation theory correc- 
tions to correlators of quark currents with n spin. Pivovarov, 
A.A.; ig es E.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1984. 6p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702234. 

Submitted to the journal Phys. Lett., B. 

Order corrections of the perturbation theory to correlators 
of two-quark non-singlet currents of n spin are calculated within 
the frames of quantum chromodynamics. Effective scale of the per- 
turbation theory Asub(n) is shown to rapidly increase with n 
growth. The region of presupposed non-applicability of the pertur- 
bation theory in a channel with n spin is estimated. 


42107 (RAL—85-097) New heterotic string theories in 
dimensions < 10. Narain, K.S. (Rutherford 

Appleton Lab., Chilton (UR)). Nov 1985. 12p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number 5E86702218. 
It is shown that infinitely many heterotic string theories exist 

in incompactified dimensions less than 10, that are one-loop finite. 
Tachyons are removed by compactifying into tori (10-d) and (26-d) 
dimensions of the right moving superstring and left moving bosonic 
string sectors respectively. The condition for modular invariance is 
shown to be equivalent to self duality condition on even Lorentzian 
lattices with (10-d) and (26-d) timelike and spacelike directions re- 
spectively. The construction results in a (10-d)(26-d) parameter 
family of one-loop finite string theories. Zero mass sector of these 
theories for d = 4 and 6 correspond to N = 4 and 2 supergravity 
coupled to super Yang-Mills with many possible groups, some of 
which cannot be obtained by compactifying d = 10 heterotic string 


ERA-11/18 / 5756 


42108 (RAL—85-099) Discovery of the lowest mass 
scalar glueball. Au, K.L.; Pennington, M.R.; Morgan, D. 
utherford —, Lab., Chilton (UK); Durham Univ. 
va Dept. pong "Nov 1985. 9p. (DTP—85-20). 
S (US Sales Only), PC A02/MF AOl1. File Number 
DE86702236 
Incorporating new data on pp — ppm7(KK-bar), the authors 
have performed a coupled channel analysis of results on m7, KK- 
bar final state interactions with I = O O**+ quantum numbers 
below 1.6 GeV. It is shown that though no poles are imposed on 
these data at least 3 and probably 4 distinct resonances emerge, 
when the naive quark model requires but two. This the authors 
claim constitutes definite evidence for new dynamics in the Ott 
channel. 


42109 Chiral anomalies, nonminimal couplings, and 
Kaluza-Klein . (Department of Physics, University of 
Tasmania, Hobart, Australia 7005). Physical Review [Section] 
D: Particles and Fields; 34: No. 2, 519-524(15 Jul 1986). 

By making use of the heat kernel, the chiral anomalies for 
two- and four-dimensional Abelian gauge theories with Pauli cou- 
plings (such as Kaluza-Klein higher-dimensional models) are de- 
rived. These are reduced to the minimal anomalies after adding 
counterterms to the action and by redefining the axial-vector cur- 
rent; confirmation of these counterterms is provided by diagram- 
matic analysis. Summing over the fermion modes, both the counter- 
terms and the anomalies disappear. 


42110 Wess-Zumino a from the Grammer-Yennie ap- 
proximation. (High Energy Physics Division, Argonne Na- 
tional Laboratory, Argonne, is: =? Physical Review 
[Section] D: Particles and Fields 34: No. 2, 571-584(15 Jul 
1986). Contract W-31-109-ENG-38. 

We study a path integral which represents a jet of collinear 
particles under a soft axial background in four space-time diraen- 
sions. The background is treated using a background-field gauge. 
We perform special infinitesimal changes of variable on the path in- 
tegral. Our changes of variable correspond to infinitesimal transla- 
tions of the jet with respect to the soft background. We show that 
the vector gauge-invariant Wess-Zumino action arises in this situa- 
tion. 


42111 Complex Langevin equations and lattice gauge 

. (California Institute of Technology, Pasadena, Cali- 
fornia 91125). Physical Review [Section] D: Particles and 
Fields; 34: No. 2, 598-604(15 Jul 1986). 

We consider the use of complex stochastic equations in the 
evaluation of ensemble averages. For a certain class of functions, it 
is shown how to relate averages over real parameters to those over 
complex degrees of freedom. We apply these techniques to the 
Abelian lattice gauge theory and discuss its extension to the non- 
Abelian case. 


42112 yy to “Role of nonperturbative field con- 
figurations in 


phase transitions.”. ent of Physics, 
Northeastern University, Boston, Massachusetts 02115 and 
Lyman Laboratory, Harvard University, Cambridge, Massa- 
chusetts 02138). "Physical Review [Section] D: Particles and 
Fields; 34: No. 2, 662-663(15 Jul 1986). 

We dispute the claim that the preceding Comment resolves a 
discrepancy between our earlier work and that of the authors of the 
Comment. Instead we discuss the source of the discrepancy, which 
we believe arises from their use of a strict one-loop approach, 
whereas a correct high-temperature treatment must include the 
graph of Fig. 1 of our paper to all orders. 


42113 Field theory of paths with a eer 
term. (Fermi National Accelerator Laboratory, P. O. Box 
500, Batavia, Illinois 60510 )). Physical Review [Section] D: 
Particles and Fields; 34: No. 2, 670-673(15 Jul 1986). 

A novel theory of paths, in which configurations are weight- 
ed according to their curvature as well as their length, is devel- 
oped. 
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42114 Next-to-leading-order contributions to R-italic = 

o/sub L-italic//o/sub T/ in QCD. ento de Fi- 

acute-accentsica Teo-acute-accentrica, Universidad Auto- 

acute-accentnoma de Madrid, Canto Blanco, 28049 Madrid, 

o> Physical Review [Section] D: Particles and Fields; 34: 
1 138-141(1 Jul 1986). 

We study the exact relations between F-italic/sub L-italic/ 
(x,Q-italic?) and F-italice(x,Q-italic?) and their moments in QCD. 
We also obtain the analytic expression which allows the reconstruc- 
tion of F-italic/sub L-italic//sup NS/(x,Q-italic?) once F-italic,/sup 
NS/(x,Q-italic?) is known up to next-to-leading order (NS denotes 
nonsinglet). The large-x-italic behavior and the magnitude of the 
next-to-leading-order corrections to the nonsinglet piece of R- 
italic(x-italic,Q-italic?) are investigated. We obtain a substantial in- 
crement of this contribution with respect to the leading-order 
result. 


42115 pe S ee ee Ss ee 
flux-tube dynamics at finite temperature. ent of 
Theoretical Physics, Royal Institute of Technology, S-100 
44 Stockholm, a Physical Review [Section] D: Parti- 
cles and Fields; 34: No. 1, 162-165(1 Jul 1986). 

The properties of hadronic jets in high-energy heavy-ion col- 
lisions are discussed and it is found that thermal effects in the QCD 
fragmentation process can lead to a broader p-italic/sub T-italic/ 
distribution and an increased strangeness yield. It is speculated that 
a phase transition in the central region would cause a significant in- 
crease of the effective jet temperature. A theoretical estimate of the 
thermal correction to the quark-pair-production rate in a strong 
color-electric field is given. It can be expressed as an effective per- 
turbation of the background color-electric field. This result is appli- 
cable to QCD-inspired fragmentation models. 


42116 Remarks on the dimension-four chiral Lagrangian. 
(Physics Mh Pheeel B Indiana University, Bloomington, In- 
diana 47405). Ph 


sical Review [Section] D: Particles and 
Fields; 34: No. 1, 1661711 Jul Jul 1986). 

The profound fact that the dimension-four operators in the 
effective chiral Lagrangian, including quartic-derivative terms, are 
uniquely determined by the integration of spurious (nontopological) 
chiral anomalies has rich applications to low-energy hadron phys- 
ics. The form factor f-italic/sub -/ and the Callan-Treiman relation 
in K-italic/sub l-italic/; decays, the axial-vector K-italic/sub 1- 
italic/, form factors, and the structure-dependent form factor é in 
m—€-italicve-italict e~ are derived from the effective Lagrangian. A 
discussion of the parameter y in weak radiative w and K-italic 
decays is also given. 


42117 Large-n-italic behavior of the deep-inelastic struc- 
ture functions and the renormalization- and factorization- 
scheme dependences. (Institute for Natural Science, Nara 
ae 1230 Horai-cho, Nara 631, Japan). Physical 
5 Mie D: Particles and Fields; 34: No. 1, 244-253(1 


The problem of singular perturbation coefficients for n- 


italic/ is investigated by applying the optimized perturbation 

(OPT). Special emphasis is paid to the connection with the kinema- 
tical analysis based on the resummation of singular terms. The main 
results of the present paper are as follows. (i) The simultaneous ap- 
plication of the generalized two-scale OPT to the factorization- and 
renormalization-scheme dependences of F-italica/sup n-italic/ not 
only absorbs the most singular In?n terms in the perturbation coeffi- 
cients into the effective mass scale with which the coupling con- 
stant runs, but also sweeps up the less si Inn-italic terms to 
end up with a suppressing “form factor.” (ii) Applying the single- 
scale OPT to the renormalization-scheme dependence of the Q- 
italic? dependence of the structure function R-italice/sup n-italic/— 
d inF-italic,/sup n-italic//d InQ-italic, all the singular terms are 
completely absorbed into the effective mass scale, leaving the non- 
singular perturbation coefficients. The R-italic,/sup n-italic/ thus 
optimized and the R-italic:/sup n-italic/ obtained from the F- 
italic,/sup n-italic/ optimized as in (i) are shown to agree remark- 
ably well more than formally and also to agree numerical- 
ly very well. (iii) Results (i) and (ii) agree up to the most singular 
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terms with those obtained through the kinematical analyses of 
Brodsky and Lepage and of Amati e-italict-italic a-italicl-italic. 


42118 f nonperturbative QCD parameters. 
odok nis ent at of Pi Phe, Utkal eee tL Bhubaneswar 
751 sical Review [Section] D: Particles and 
Fields; 34: Ne 1, eas Jul 1986). 

To calculate the values of quark and gluon condensates, the 
nonperturbative part of the vacuum-polarization tensor is extrapo- 
lated in an optimal manner from low to fairly high values of nega- 
tive s-italic. The extrapolation is made using a variable obtained by 
conformally mapping the cut plane of analyticity of a polarization 
function into the inside of a unifocal ellipse. Taking the canonical 
value of the quark condensate, the gluon condensate is found to 
have the value G-italic—(0.0115 +- /sub 0.0001//sup 0.000/ /sup 
15/) GeV‘. 


SO(10) with light 
right-handed mass scale. (Ames Laboratory and Department 
of Physics, lowa State University, Ames, lowa 5001 1). Phys- 
ical Review [Section] D: Particles and Fields; 34: No. 1, 307- 
310(1 Jul 1986). Contract W-7405-ENG-82. 

We examine the influence of additional light Higgs scalars 
on the predictions of SO(10) both with and without supersymmetry 
(SUSY) via the one-loop renormalization-group analysis; the break- 
ing pattern SO(10)}—SU(2)/sub L-italic/ x SUQ)/sub R-italic/ x 
U(1)/sub B-italic//sub -//sub L-italic/ x SU(3)/sub C-italic/ is ana- 
lyzed in particular. We do not find any viable models with a suffi- 
ciently long proton lifetime and a correct value of sin*theta/sub 
W/ when M-italic/sub R-italic/ is low (approx. <10*M/sub W/). 
Assuming the SUSY scale M.-italic/sub S-italic/ satisfies M-italic/ 
sub S-italic/> or =M/sub R/ we find two models with light col- 
ored Higgs scalars which satisfy the experimental constraints. Both 
models have M-italic/sub R-italic/approx. > 10° GeV and M-italic/ 
sub S-italic/approx. > 10/sup -2/M/sub U/. 


42120 Angular momentum for diatoms described by gauge 
fields. (Center for Theoretical Physics, Laboratory for Nu- 
clear Science and Department of Physics, Massachusetts In- 
stitute of Technology, ona Massachusetts 02139). 
Physical Review Letters; 56: No. 26, 2779-2780(30 Jun 1986). 

When diatomic nuclear motion is described in an adiabatic 
approximation by a guage field, the conserved angular momentum 
possesses a nonkinematical contribution. The present work derives 
this expression and, by a change of basis, gives a simple form for 
the addition. 


42121 String propagation in a tachyon background. (Cali- 
fornia Institute of Technology, California 91125). 
Physical Review Letters; 56: No. 25, 2664-2667(23 Jun 1986). 

The equation of motion of the tachyon field is obtained by 
requiring conformal invariance of the closed bosonic string propa- 
gator in a tachyon background. The cubic tachyon coupling is also 
obtained in this way. These equations are generalization of the Kos- 
terlitz-Thouless flow equations and involve nonperturbative contri- 
butions to the 8 functions. 


42122 Limitations of heterotic superstring phenomenolo- 
gy. ae of Field Physics, Department of — and 
, University of North Carolina, 

North Cavalian 27514). Physical Review Letters; 56: No. 25, 

2668-2671(23 Jun 1986). 

The low-energy effective theory arising from compactifying 
ne ae ee ee 
discussed. S between the observed and shadow world will 
occur only for manifolds (of which no examples are yet known) 
with special values of Tr(R-italicc-italico-italicn-italicj-italicR- 
italic). Other scenarios are described in which no new gauge bosons 
or chiral fermions appear. 


42123 Higgs-boson contributions to gauge-boson mass 
shifts in extended electroweak models. Moore, S.R. Ames, 
IA; Iowa State Univ. (1985). 212p. University Microfilms 
Order No. 86-04,504.Contract W-7405-ENG-82. 

Thesis (Ph. D.). 
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124 (PM—$85-2) Introduction to ill-posed aspects of nu- 
clear scattering. Sabatier, P.C. (Montpellier-1 Univ., 34 
(France)). Jun 1985. 20p. NTIS, PC A02/MF AO1. 

This survey is presented as an educational tool. It tries to 
present in a simple way the main ill-posed aspects of inverse prob- 
lems arising in nuclear scattering. Some examples are given which 
explains how they are dealt with or how they are circumvented. 


42125 Contractions and expansions of Lie 

(A. W. Wright Nuclear 
Structure tory, Yale University, New Haven, Con- 
necticut 06511). eg Review [Section] A: General Physics; 
34: No. 1, 677-680(Jul 1986). 

A recently introduced algebraic approach to scattering is 
recast in the language of group contractions and expansions. The 
expansion describes the deformation of the physical states from one 
kind of symmetry to another and allows the algebraic derivation of 
an S-italic matrix. The method is illustrated for scattering models in 
n-italic-dimensional space of the type SO(n-italic,1) and SO(a- 
italic,m-italic) with m-italic> or =2. 
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REFER ALSO TO CITATION(S) 40409, 41356 


42126 (CEA-CONF—7953) Group cross sections calcula- 
ee ae ae ee 
Villeneuve-Saint-Georges (France)). Fa A hk 
(CONF-8504110—27). NTIS (US Sales y), PC 
A01. File Number DE86752235 
From Join Los Alamos/CEA. mesting on Monte Carlo 
; Cadarache, oie nee Se. 

Just a few methods have been dev: to compute multi- 
ean ghemaiidhae tama EEE? data; "We tain dienes en 
original method in order to get accuracy and to reduce the number 
of discretization points in the same time; this is why we have tried 
to use polynomial integration. In this paper, we describe this 
method: in the first part, we recall some physical hypothesis gener- 
ally used to solve the linear Boltzmann equation: that is the frame 
in which the numerical method has been developped. Polynomial 
methods are really powerfull only if discretization points are suit- 
ably chosen. This choice is explained in the next part of this paper. 
In conclusion, some numerical results are given to illustrate our 
method. 


42127 (CEA-R—5329) Table of radioactive isotopes and 
their main decay characteristics. Blachot, J.; Fiche, C.; Du- 
chemin, B. (CEA Centre d'Etudes Nucleaires de Grenoble, 
38 (France)). Dec 1985. 230p. (In French). NTIS (US Sales 
Only), PC All/MF A01. File Number DE86751908. 
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Table of radioactive isotopes and their main decay charac- 
teristics. Presented here are the half lives, disintegration energies, 
and main yy and a rays for all radioactive isotopes; these data are 
taken from a Data Bank, where are ranged all the y and a rays. 


42128 ee ae ee Global set of quadrupole de- 
formation 


parameters for nuclei. Raman, S.; 
Nestor, C.W. Jr. (Oak Poms ge National La — ™ (USA)). 
1986. Contract AC05-840R21400. 8p. NTI A02/MF 
A01; GPO Dep. File Number Desciz62s. 

From International symposium on weak and el 
interactions in nuclei; Heidelberg, F.R. ane = Jul 1986). 

A compilation of experimental results been completed 
for the reduced electric quadrupole transition probability [B(E2)up 
arrow] between the 0* ground state and the first 2* state in even- 
even nuclei. This compilation together with certain simple relation- 
ee ee ee 
dictions of unmeasured B(E2)up arrow values. The quadrupole de- 
formation B2 immediately follows, because £2 is propor- 
tional to [B(E2)up arrow]/sup 1/2/. 8 refs., 7 figs. 


42129 (GSI—85-23) GSI research and development pro- 
gramme 1986. Heavy ion research. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). 1985. 72p. (in German). NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE86752361. 

In this report the programme of the GSI Darmstadt con- 
cerning heavy ion research is described. Especia)!v discussed are 
the projects of a synchrotron and a storage «.g for heavy ions. 
Then the research programme at the UNILAC concerning nuclear 
and atomic heavy ion research and applications to biology and ma- 
terials research are described. Furthermoce the development of ac- 
celerators, targets, and detectors are considered. (HSI). 


42130 (AEA-NDS—0-Rev.85/6) Index to the IAEA- 
NDS-Documentation Series. Lemmel, H.D. (International 
Atomic Energy Agency, Vienna Austria). Nuclear Data 
Section). Jun 1985. 1lp. NTIS rg Sales Only), PC A02/ 
MF AO1. File Number DE86702366. 

This index lists the current versions of the IAEA-NDS-doc- 
uments which summarize contents and formats of nuclear data li- 
braries available from the IAEA Nuclear Data Section. 


42131 (AEA-NDS—3-Rev.85/8) NDS EXFOR manual. 
Lemmel, H.D. (ed.). (International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section). Aug 1985. 298p. 
NTIS (US Sales Only), PC Al3/MF AOl1. File Number 
DE86702374. 

EXFOR is the agreed exchange format for the transmission 
of nuclear reaction data between national and international nuclear 
data centers for the benefit of nuclear data users in ail countries. 
The IAEA Nuclear Data Section uses the EXFOR system not only 
for the center-to-center data but also as its data storage 
and retrieval system. This NDS RR manual therefore contains 
the agreed EXFOR coding rules and format, supplemented by 
NDS internal rules. The EXFOR system and the 
EXFOR nuclear data library with several million data records 
originate from the cooperation of an increasing number of data cen- 
ters whose names and addresses can be found inside the Manual. 
Their contributions and cooperative efforts are gratefully acknowl- 
edged. 


(IAEA-NDS—11-Rev.4) ENDL-84. The Lawrence 
Livermore National Laboratory Evaluated Nuclear Data Li- 
brary in the ENDF-V format. Contents and documentation. 
Cullen, D.E.; y Views (A P.K. (international Atomic 
Energy ienna (Austria). Nuclear Data Section). 
May 1985. YTS Cl = Sales Only), PC A03/MF AO1. 
File Number 86702 

edie telecasts snitieicit thaceiihilia one 
clear data library (ENDL) by the Lawrence Livermore National 
Laboratory, USA, converted to ENDF-V format. The library con- 
tains evaluated data for all significant neutron reactions in the 
energy range from 10~* eV to 20 MeV for 94 elements or isotopes. 
The entire library or selective retrievals from it can be obtained on 
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magnetic tape, free of charge, from the IAEA Nuclear Data Sec- 
tion. 


42133 (IAEA-NDS—23-Rey.2) ENDF/B-4 General Pur- 
pose File 1974. Summary of contents and documentation. 
Schwerer, O. (International Atomic Energy Agency. 
Vienna (Austria). Nuclear Data Section). May 1983. 10p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86702371. 

This document summarizes contents and documentation of 
the 1974 version of the General Purpose File of the ENDF/B Li- 
brary maintained by the National Nuclear Data Centre (NNDC) at 
the Brookhaven National Laboratory, USA. The Library contains 
numerical neutron reaction data for 90 isotopes or elements. The 
entire Library or selective retrievals from it can be obtained on 
magnetic tape from the IAEA Nuclear Data Section. 


42134 ((AEA-NDS—24-Rev.2) ENDF/B-5 (Rev. 2) Do- 
simetry File. of contents and documentation. 
DayDay, N.; Lemmel, H.D.; Pronyaev, V.G. (International 
Atomic Energy A y, Vienna (Austria). Nuclear Data 
Section). Jul 1984. 3p. NTIS (US Sales y), PC A02/MF 
A01. File Number DE86702372. 

This document summarizes the contents and documentation 
of the ENDF/B-5 (Rev. 2) Dosimetry File released in October 
1979 and modified in August 1981 and March 1984. The file con- 
tains data for 36 neutron reactions of 26 isotopes which are used for 
neutron flux dosimetry by foil activation. The entire file or selec- 
tive retrievals from it can be obtained free of charge from the 
IAEA Nuclear Data Section. 


(AEA-NDS—25-Rev.2) ENDF/B-5 Fission Prod- 
ucts Library. Rev. 2. Summary documentation. Schwerer, O.; 
Pronyaev, V.G.; Lemmel, H.D. ternational Atomic 
Energy 'y, Vienna (Austria). Nuclear Data Section). 
Jul 1984. 22p. NTIS (US Sales Only), PC A02/MF AOi. 
File Number DE86702373. 

This document summarizes contents and documentation of 
the 1984 version of the Fission Products Nuclear Data File of the 
ENDF/B-5 Library (Rev. 2) maintained by the National Nuclear 
Data Center (NNDC) at the Brookhaven National Laboratory, 
USA. This file contains numerical neutron reaction data and decay 
data for 877 fission product nuclides. The entire file or selective re- 
trievals from it can be obtained on magnetic tape from the IAEA 
Nuclear Data Section. 


(IAEA-NDS—31-Rev.3) INDL/V (85). [AEA Nu- 
clear Data Library for various neutron data evaluations in 
ENDF-5 format. Contents and documentation. Lemmel, 
H.D.; Goulo, V.; McLaughlin, K.; Pronyaev, V.; Schwerer, 
O. (International Atomic Energy Agency, Vienna (Austria). 
Nuclear Data Section). Jun 1985. 19p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702375. 

INDL/V is a computerized library for evaluated neutron re- 
action data from varying origin compiled in ENDF-5 format. The 
data are available costfree on magnetic tape from the IAEA Nucle- 
ar Data Section. This document summarizes the contents of the li- 
brary in its version of March 1985. 


42137 (IAEA-NDS—34-Rev.2) EXFOR-VIEN. Various 
international evaluated neutron data in EXFOR format. Oka- 
moto, K.; Schwerer, O.; Lemmel, H.D. (International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section). Jul 1984. 12p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702376. 

The EXFOR-VIEN file contains various evaluated neutron 
nuclear data that are not part of one of the major evaluated nuclear 
data libraries. This document summarizes the contents of the 
EXFOR-VIEN file. The data are available, costfree, from the 
IAEA Nuclear Data Section on magnetic tape or in printed form. 


42138 (AEA-NDS—38-Rev.1) ENDF/B-5 activation file 
(Rev. 2). . Vv: i Lemmel, H.D. (international 
Atomic — , Vienna ( (Austria) Nuclear Data 
Section). Jul a. fo NTI NTIS (Us Sales Only), PC A02/MF 
A01. File one DE86702377 
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This document summarizes the contents of the ENDF/B-5 
Neutron Activation Cross-Sections File released by the US Nation- 
al Nuclear Data Center. This library is available on magnetic tape, 
free of charge, from the IAEA Nuclear Data Section. The present 
file is Rev. 2 of March 1984. 


42139 (JAERI-M—84-052) Graphs of evaluated neutron 
cross sections in JENDL-2. Asami, Tetsuo; Narita, Tsutomu 
(eds.). (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Japanese Nuclear Data Committee). Mar 1984. 241 
J)—98/AU; INDC(JPN)—85/GL). NTIS S 
Sales Only), PC All/MF AO1. File Number DE84901546. 
Graphs of JENDL-2 Evaluated Neutron Cross-Section Data 
for 89 nuclides are presented. Total, elastic and inelastic scattering, 
capture, fission and threshold reaction cross sections are given for 
each nuclide in the energy range up to 20 MeV. 


42140 (JINR—E-1-85-175) Dubna results in the region of 
nuclear Kuznetsov, A.A. (Joint Inst. 

for Nuclear Research, Dubna (USSR). Lab. of 
Energy). 1985. 22p. NTIS ao Sales Only), PC A 
A01. File Number DE867022 

A able Ue ie aiid sais ic i 
region of limiting nuclear fragmentation that have been obtained by 
different groups of physicists from JINR in the last few years at the 
Dubna synchrophasotron. 


.M. (Los National » NM (USA)). 
r 1986. Contract W-7405-ENG-36. 146p. NTIS, PC A07/ 
A01; GPO Dep. File Number DE86012837. 

A bibliographic survey of inclusive reaction data (experi- 
mental and theoretical) for several projectile types having energies 
between 50 and 1000 MeV has been completed. Approximately one 
thousand references selected from this survey describe the current 
state of knowledge for particle-induced inclusive reaction data. The 
search covered data for the following projectiles: p, d, t, *He, ‘He, 
and lithium ions. 


42142 (NEANDC(E)—262-Vol.8, pp 31-65) Nuclear 
Physics Di AERE, Harwell. Lynn, J.E. Jun 1986. 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE86900347. (UKNDC—(85)P112; INDC(UK)—039/LN). 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Many diverse programs concerned with nuclear data collec- 
tion are outlined in this section. These include a description of the 
HELIOS machine and several HELIOS experiments as well as nu- 
clear data measurements made at other AERE Harwell facilities. 
Also described are programs for development of nuclear data 
standards, nuclear data computer codes and nuclear materials assay- 
ing and monitoring methods. Neutron diagnostic techniques for 
JET and the design of spectrometers for deuterium and tritium 
plasmas are also discussed. 


42143 (NEANDC(E)—262-Vol.8, 

nuclear data. Jun 1986. NTIS (US Sales’ Only), Pe PC A0G/MF 
A0l. File Number DE86900347. (UKNDC—(85)P112; 
INDC(UK)—039/LN). 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Many diverse activities associated with chemical nuclear 
data are reported here. These include measurements related to iso- 
tope separation, transfer reactions in heavy systems, reaction rates 
of transactinium nuclides and transactinium half-life, alpha energy 
and emission probability. Work under the CNDC Data Library 
Subcommittee is also reviewed. This includes library development, 
fission yields and JEF data selection. 


42144 (NEANDC(E)—262-Vol.8, 
Radiation Science and Acoustics N: 


87-91) Division of 
Physical Laborato- 


ry. Shotton, K.C. Jun 1986. NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86900347. 
(85)P112; INDC(UK)—039/LN). 
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In UK nuclear data progress report, January-December 
1984. Volume 8. 

The work of this division is briefly reviewed. Topics out- 
lined include Californium neutron source emission rates and fast 
neutron fluence intercomparison. Investigations of the ““Sc(p,n)“Ti 
reaction, spontaneous fission of **Cf and neutron capture in Mn 
and H are discussed. Nuclear decay scheme measurements for sev- 
eral nuclei are mentioned. 


42145 ee 8, pp ct te 
of Physics, University o nuclear data 
Forsyth, P.D.; Ward, NS. Jun 1986. NTIS (US Sales les Only), 
PC A06/MF "AOI. File Number DE86900347. (UKNDC— 
— 12; INDC(UK)—039/LN). 
In UK nuclear data progress report, January-December 

1984. Volume 8. 

Data evaluation work at Liverpool continued as usual during 
the early part of the year. In April the Nuclear Structure and 
Decay Data (NSDD) Advisory Group Meeting was held at Karls- 
ruhe, West Germany. At this meeting Liverpool regretfully relin- 
quished its responsibility for the mass-chains A = 65 - 74 primarily 
because of insufficient man-power. It was proposed to continue 
evaluating mass-chains in rare-earth of cerium regions on an ad hoc 
basis, subject to the agreement of the evaluation center with re- 
sponsibility for the particular mass-chain concerned. 


oe Atlas of photoneutron cross sec- 

Final edition, 
; Berman, B.L. (Lawrence Livermore 
"(USA)). Jun 1986. Contract W-7405- 


ENG-48. 379p. NTIS, PC A17/MF A01; 1; GPO Dep. File 


Number DE86012819. 

In view of the need for a comprehensive compilation of pho- 
toneutron cross-section data, these monoenergetic-photon data are 
gathered together here and presented in a uniform format. This 
compilation updates and supersedes the earlier editions of this 
Atlas. A more complete compilation is being assembled by the pho- 


tonuclear group at the National Bureau of Standards. 15 refs., 174 
figs. 


6511 Experimental Techniques 


REFER ALSO TO CITATION(S) 42127 


42147 —_, NDS—1-Rev.4) Short guide 

A.; Lemmel, H.D. (International Atomic Energy 
Agency, Vienna (Austria). ‘Nuclear Data Section). Nov 
1983. Sop.) NTIS (US Sales Only), PC A02/MF A011. File 
Number DE86702367. 

EXFOR is the exchange format agreed upon for the magnet- 
ic-tape transmission of experimental nuclear reaction data between 
national and international nuclear data centers: A brief introductory 
description of the original version of EXFOR for neutron nuclear 
data, is given. The two output formats, “standard” and “edited”, 
that are available from the IAEA Nuclear Data Section are de- 
scribed. 


6512 Nuclear Properties And Reactions, A=1-5, 
Theoretical 


42148 (ATOMKI-B—15(1985)) Forward electron ejection 
in Hsup(+-), Hesup(+), Hesup(-+ +)-He collisions. Koever, 
A.; Szabo, Gy.; Berenyi, L.; Gulyas, L.; Cserny, I.; Groene- 
veld, K.O.; Hofmann, D; Koschar, P.; Burkhard, M. 
Tudomanyos Akademia, Debrecen. Atommag 
Cohen ie jak 1985. Son Wins (US Bale Onis, PC 
es » 
AOS ME At AvLE ile Number DE86702261. = 
The dependence of the parameters (width, intensity, shape) 
of the cusp from the electron capture to continuum (ECC) and the 
electron loss to continuum processes was studied as a func- 
tion of impact velocity (from 2 to 5 a.u.) in the case of simple colli- 
sion systems Hsup(+-), se Hesup(+-+)-He. An approxi- 
mately linear increase of the width (FWHM) is found in both cases. 
There is no difference in this respect within the limit of the error 
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for Hesup(+ +) (ECC) and for Hesup(+) (ELC). Regarding the 
cusp-shape, a similar symmetry (ELC) and asymmetry (ECC) were 
observed, just as in the case of heavy ion projectiles. None of the 
theories describes satisfactorily the experimental absolute cross sec- 
tions of ECC-cusp (Hesup(+-+)) while in the case of Hesup(+) 
projectile (ELC), a rather good agreement with theory can be seen 
in the higher velocity region. The deviation at lower velocities in 
the latter case might be explained by an ECC effect which is 
present even in the case of Hesup(+-). 


42149 (INP—1192/PL) Compilation of investigated 
fusion reactions with heavy ions. Supplement. Part 1. Z,h2- 
10. Ro Z. (Institute of Nuclear Physics, Krakow 
(Poland); Uniwersytet eee Krakow (Poland)). 1982. 
78p. NTIS (US Sales Only), PC A0S5/MF AOl. File 
Number DE86702262. 

The compilation covers material published and included in 
Physics Abstract from April 1, 1980 to December 31, 1980. The in- 
formation on type of reaction, measurement technique, projectile 
energy as well as on main investigation results is given. 


42150 (INP—1196/PH) "Optimal” approximation for 
proton elastic scattering on deuterium at large momentum 
transfers. Lesniak, L. (Institute of Nuclear Physics, Krakow 
(Poland); 982 90 NTE Jagiellonski, Krakow (Poland). Inst. 
Chemii). 1982. (US Sales Only), PC A03/MF 
AO01. File Number or DE86702553, 

The accuracy of the “optimal” approximation for the proton- 
deuteron elastic scattering at intermediate energies is studied in the 
wide range of momentum transfers. The s- and d-state deuteron 
wave functions corresponding to the Paris potential are used in the 
numerical calculations. It is found that for the backward scattering 
the accuracy of the “optimal” approximation is not controlled by 
the ratio of the internal nucleon velocity to the projectile velocity. 
The moduli of the relative corrections decrease in general with in- 
creasing energy at fixed scattering angle. 


(PNO-DRE—84-38) Very backward 70- and 
eta°-production by aap oe — on deuterium target at 
intermediate P.; Frascaria, R.; Didelez, 
J.P. (Paris-11 Univ., 91 - eo (France). Inst. de Physique 
Nucleaire). 1984. 25p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86752254. 

The production of 7° and eta® mesons in the reactions 
pd—7r°tau and pd—-eta°tau has been studied at very backward 
angles for kinetic proton energies Tsub(p) ranging from 0.92 to 2.6 
GeV. The excitation functions at phisub(7) = phisub(eta) = 180° 
display large structures which might be related to baryonic (A and 
N*) excitations in the intermediate state. 


42152 (ITEF—93(1984)) Basic characteristics of the *He 
+ see p + p + n reaction at 2.5 GeV/c *He nucleus 

momentum. Blinov, A.V.; Vanyushin, I.A.; Grechko, V.E. 
(Gosudarstvennyj Komitet po I'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1984. 16p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86702263. 

The ITEP liquid-hydrogen bubble chamber of 80 cm diame- 
ter has been exposed in a *He nucleus separated beam at 2.5 GeV/s 
momentum. By kinematic analysis 6425 events of the *He+p — 
p+p+p-+n reaction are selected. For this reaction angular distribu- 
tions, distributions on effective masses and secondary particle mo- 
menta have been studied. The experimental data have been com- 
pared with polar model forecasts taking into account the final-state 


p+p+p-+n reaction. 
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42153 (KFK—4008) Investigation of the neutron-deuteron 
system in the energy range from 20 to 50 MeV. Hofmann, K. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernphysik; Karlsruhe Univ. (T.H.) (Ger- 
many, F.R.). Fakultaet fuer Physik). Jan 1986. 114p. (In 
German). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86751979. 

In the presented work the results of two experiments in the 
neutron-deuteron-system are discussed and compared with predic- 
tions from Faddeev calculations using different nucleon-nucleon po- 
tentials. The analyzing power distribution (Asub(y)) of the inelastic 
n vector,d-scattering for the final state interaction was determined. 
In a second experiment the differential cross section of the elastic 
n,d-scattering in the backward angular range (130°sub(cm) to 
170°sub(cm); ATHETAsub(cm) = 10°) was determined. (orig./ 
HSD. 


42154 (LA-UR—86-1978) Three-nucleon forces and the 
trinucleon bound states. Friar, J.L.; Frois, B. (Los Alamos 
National Lab., NM (USA); CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Haute Energie). 1986. Contract W- 
7405-1 ING-36. 13p. (CONF-8604194—4). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86012378. 

From International symposium on three-body force in the 
ss system; W: DC, USA (24 Apr 1986). 

A summary of the bound-state working group session of the 
“International Symposium on the Three-Body Force in the Three- 
Nucleon System” is presented. The paper includes a discussion of 
presently used calculational techniques, experimental evidence for 
three-nucleon forces in trinucleon ground states, future directions in 
theoretical research and future experimental research. (DWL) 


42155 ‘He D-italic-state effects in the *H(d,y)*He reac- 
tion at low energies. (Duke University and Triangle Univer- 
sities Nuclear Laboratory, Durham, North Carolina 27706). 
Physical Review [Section] C: Nuclear Physics; 34: No. 1, 32- 
37(Jul 1986). 

The *H@, ‘y)*He cross section was measured for deuteron 
laboratory energies between 0.7 and 4.5 MeV. Angular distributions 
were obtained at laboratory energies of E-italic/sub d/ = 1.38, 
2.05, 9.6, and 15.0 MeV. These data indicate that the D-italic state 
of *He, which can be populated via S-italic-wave capture in this 
reaction, has a large effect on the energy and angle dependence of 
this low energy capture cross section. The data are shown to imply 
an asymptotic D-italic-to-S-italic state ratio rho = -0.2 +- 0.05. 
The implication of this observation for the absolute cross section 
below 1.0 MeV is discussed. 
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42156 (GSI—86-3) Production of neutral pions and high- 
energetic photons in collisions of light and medium-heavy 
nuclei at 44 and 48 MeV/u. Heckwolf, H. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Marburg Univ. (Germany, F.R.)). Jan 1986. 135p. (in 
German). NTIS (US Sales Only), PC A07/MF AOl1. File 
Number DE86752378. 

In this thesis about experiments on the production of neutral 
pions and high-energetic photons in nulceus-nucleus collisions at 44 
and 48 MeV/u is reported. The main aim was the determination of 
the mass dependence in the 7° production in order to obtain infor- 
mations about the number of the nucleons contributing to the pro- 
duction process. Furthermore the hitherto known excitation func- 
tion should be extended to lower energy in order to make the com- 
parison with the theoretical models more sensitive. For the detec- 
tion a double ring of lead-glass Cherenkov counters was used 
which posesses a large detection probability for neutral pions of 0- 
400 MeV/c over the whole angular range and is on the other hand 
very insensitive against the background by other reaction products. 
It allows measurements of the m° production cross section until 
below 50 pb/(sr MeV). The experiments were performed at the 
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CERN synchrocyclotron and the cyclotron of GANIL with C, 
Ne, “Ar, and *Kr projectiles. Targets of *C, Mg, “Ca, Zr, Sn, 
181Ta, and **°U were irradiated whereby the special interest was 
aimed each to the symmetric systems because these are best suited 
to study the mass dependence of the pion production. (orig./HSI). 


42157 ee a of *Li ion breakup 
effect in the elastic scattering on **Si nuclei. Bragin, V.N.; 
Tompson, Ya. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
a Ehnergii SSSR, Moscow. Inst. Atomnoj “eo 
gii). 1 Russian). NTIS (US Sales Only), PC 
ROO/MF AOi. ’ File Number DE86702251. 

The calculation of *Li ion elastic scattering on **Si nuclei at 
the energy E=154 MeV in the framework of an adiabatic model is 
performed. For the *Li nucleus wave function in ground and excit- 
ed states the cluster representation in the form of interacting alpha 
OE Sd eee ee 
sibility account exerts a radical effect on elastic scattering proper 
ties and also essentially improves the agreement of the <habalen 
and the experiment. 


42158 (AE—3903/2) Analysis of inelastic scattering of 
oxygen ions at large angles. Bragin, V.N. (Gosudarstvennyj 
Komitet po Ispol’zovaniyn Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1984. 13p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702252. 

Analysis of *O+*Si inelastic scattering (IS) from 33 to 55 
MeV energies of incident ion with excitation of the first 2* -level of 
a target-nucleus has been performed. A coupled channe> method 
was used to calculate IS cross sections. It was suggested that ?*Si 
target-nucleus had quadrupole deformation. Four different optical 
potentials of the Woods-Saxon shape have been chosen for the IS 
analysis. Results of the IS differential cross section calculation for 
four energy values of incident ion performed with chosen optical 
potentials are presented. None of potentials permits to obtain if 
only the qualitative description of experimental results. Problem of 
the effect of a deformed repulsive core on the inelastic scattering 
nature has been studied. 


42159 (ITTEF—96(1984)) broadening of gamma- 
line and excitation mechanism of the ‘°C (2*, 4.43 MeV) 
level. Kirpichnikov, I.V.; Kuznetsov, V.A.; Leviatov, LI; 
Starostin, A.S. (Gosudarstvenny} Komitet po Ispol’ zovaniya 
Atomnoj ome SSSR, Moscow. Inst. Teoreticheskoj i 
Fiziki). 1984. 23p. (In Russian). NTIS 
PC A0O2/MF AOl. File Number 
DE86702264. 

The '*C(a*, x)'*C*(4.43 MeV) reaction at m* meson mo- 
mentum of 2.0 GeV/s has been studied. The analysis of the Dopp- 
ler form of gamma-radiation line of the excited nucleus has shown 
that a considerable part of excitation cross section should be as- 
cribed to the processes with production of new particles the mass 
of the produced system being close to the rho-meson mass. 


in terms 
of dipole and quadrupole interacting bosons. Cseh, J.; Su- 
honen, J. (Jyvaeskylae Univ. (Finland). ps of Physics). 
Jan 1986. 10p. NTIS (US Sales Only), PC A02/MF AOI1. 
File Number D&86702249. 

The energy-spectrum of the *C + ™C resonances is de- 
scribed with IBM-1/quadrupole/model. The Hamiltonians corre- 
sponding to the three dynamical symmetries and to the general case 
of the model are used. The results are compared with the similar 
calculations within the nuclear vibron/dipole/model. Based on the 
present experimental data no choice can be made between the 
dipole and quadrupole descriptions, but in both cases the best fit is 
quite close to the dynamical symmetry corresponding to a soft vi- 
brator. 
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42161 (NEANDC(E)—262-Vol.8, pp 98-101) Depart- 
ment of Mathematics and Aston in 
Birmingham: multiple neutron scattering 
A.J.; Warner, P.C. Jun 1986. NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86900347. (UKNDC— 
oo INDC(UK)—039/LN). 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Future fusion reactors will use lithium as a blanket material 
in order to breed tritium. Knowledge of the gamma ray production 
cross-sections associated with 14 MeV neutron interactions in lithi- 
um are therefore important for local heating and biological shield- 
ing calculations and neutron energy degradation studies. In the 
present work, the differential cross-sections have been measured for 
the production of 0.478 MeV gamma rays following the inelastic 
scattering of 14 MeV neutrons in large samples of LiF. The neu- 
trons were produced using the *H(d,n) *He reaction, the deuterons 
being accelerated by a 150 kV SAMES type accelerator. In order 
to reduce the background level, the gamma ray signal was gated 
using a time-of-flight technique based on the alpha particle associat- 
ed with neutron production. The gamma ray detector was a 3 x 3 
inch Nal(T1) scintillator coupled to a S6AVP photomultiplier. 


42162 Reaction /sup 12/C(e-italic,e-italic/sup '/p) in the 

region. a of Physics and Laboratory for Nu- 
clear Science, husetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Physical Review Letters; 56: 
No. 22, 2364-2367(2 Jun 1986). 

The reaction /sup 12/C(e-italic,e-italic'p-italic) in the dip 
region (@ = 200 MeV, q = 400 MeV/c-italic) has been measured 
in parallel kinematics for missing energies up to 160 MeV. A coin- 
cidence yield considerably larger than that expected for a one-body 
reaction process is observed though the one-body contribution from 
p-italic- and s-italic-shell knockout is also present. A uniform con- 
tinuum strength extends from beyond the p-italic shell to the high- 
est measured missing energies. This continuum strength is the domi- 
nant contribution to the (e-italic,e-italic’p-italic) reaction process in 
the dip region. 
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ity. Progress report, April 1, 1982-Septem- 
ber AY 1984, ae % B. ot Univ. of New "York, Albany 


(USA). Dept. o ysics). Dec 1984. Contract AC02- 
TCE RG2439. 13p. (C80 3439.10), NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012871. 

Extensive measurements of neutron total and capture cross 
sections were carried out at the Oak Ridge Electron Linear Accel- 
erator for the following nuclei: Cr, Cr, Zn, Zn, and *Y. 
These cross sections were analyzed using a R-matrix multilevel 
code for the total cross section and LSFIT code for the capture 
cross sections. The main interest in making these measurements in 
some of these nuclei was the investigation of statistical properties of 
complex spectra, the determination of the s- and p-wave strength 

dependence of level densities on the spin and parities, the 
determination of radiative widths and the parameters of the optical 
potential which describes the interaction of neutrons with nuclei. 
The results of these measurements and analyses are summarized. 
(DWL) 


42164 (ITEF—95(1984)) Excitation of “Ca (3.74 MeV) 
nucleus by protons with 5.0 GeV/c momentum. Kirpichnikov, 
I.V.; Kuznetsov, V.A.; Starostin, A.S. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
Moscow. Inst. Teoreticheskoj i Ratevedeetatand Fiziki). 
1984. 7p. (in Russian). NTIS US Sales Only), PC A02/MF 
A01. File Number DE86702265. 

The reaction “Ca(p, pX) “°Ca*(3.74 MeV) — “Ca++ with 
5.0 GeV/s proton momentum has been studied. The total cross sec- 
tion osub(B) of level excitation and cross section osub(THETA) 
characterized by proton scattering angles THETAsub(.g)=1 
degi5'+5 deg30’ are measured. It is shown that osub(THETA) 
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comprising completely practically all the cross section of the two- 
particle process ““Ca(p, p’)*°Ca* (3.74 MeV), constitutes less than 
half of osub(B). The results obtained are in agreement with the 
conclusions of one of the authors that nucleus excitation at inelastic 
scattering of intermediate energy hadrons to considerable extent is 
determined by the processes with the production of new particles. 


42165 Influence of shape fluctuations in relativistic heavy 
ion collisions, (Institut fuer Theoretische Physik, Johann 
Latins iy | Goethe-Universitat, 6000 Frankfurt am Main 11, 
Federal Republic of Germany). Physical Review [Section] c: 
Nuclear Physics; 34: No. 1, 185-190(Jul 1986). 

The influence of fluctuations of the shape degree of freedom 
in collisions of deformed nuclei with energies between 0.8 and 2.1 
GeV/nucleon is analyzed on the basis of an intranuclear cascade 
simulation for the strongly deformed systems /sup 46/Ti+ /sup 
46/Ti and /sup 166/Er+ /sup 166/Er. While there is a consider- 
able sensitivity of the global event variables to the orientation for 
polarized beams and targets, this dependence disappears in the aver- 
age over all orientations for impact parameter selected and integrat- 
ed events. The dependence of the nuclear stopping and thermaliza- 
tion on the size of the system under consideration and on the bom- 
barding energy is also investigated. 
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42166 ee High spin nuclear structure 
studies the sp 


using . Lee, LY. (Oak Ridge 
National Lab., aN (USA). 


1986. Contract AC05- 
840R21400. 8p. NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number 1DE86012644. 


From Beijing symposium on physics at tandem; Beijing, 
China (26 May 1986). 

The gamma-gamma correlation technique is used to generate 
two-dimensional histograms of gamma ray energy from gamma- 
gamma coincidence data. The spin spectrometer at Oak Ridge Na- 
tional Laboratory is used to study the continuum gamma-rays from 
the reaction "Mo + “S at 144 MeV beam energy. Double and 
triple correlation spectra for transitions in rotational bands are ob- 
tained which exhibit characteristic valleys. These valleys are shown 
to depend on the moment of inertia of the rotational bands and the 
gamma ray spreading width. 5 refs., 4 figs., 4 tabs. (DWL) 


42167 (JYFL—1/85) EO transitions in "Ge and shape- 
coexistence interpretation of even-mass Ge isotopes. Passo: 

A.; Julin, R.; Kantele, J.; Luontama, M.; Vergnes, M. ( 
vaeskylae Univ. (Finland). Dept. of Physics). a 1985. x 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702266. 

The branching ratios of EO and E2 transitions depopulating 
the 02* and 03* states in Ge have been studied using conversion- 
electron and gamma-ray y, as well as a new internal- 
pair measurement technique. A value of 3.7(2) ns has been obtained 
in a remeasurement of the half-life of the 0.* state. Two new EO 
transitions, (0;*—+0* ) and (0;+—0,*), have been observed. A com- 
parison of the measured X(E0/E2), rho?(EO) and B(E2) values for 
the excited 0* states in Ge with the corresponding “°Sm data 
supports a recent shape-coexistence interpretation of the even-mass 
Ge isotopes. 


42168 (LBL—21380) Emission of complex fragments in 
compound nucleus decay. Moretto, L.G. (Lawrence Berkeley 
Lab., CA (USA)). Apr 1986. Contract AC03-76SF00098. 
22p. (CONF -8604165—7). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86012501. 

From International conference on heavy ion physics; Roch- 
ester, = USA (21 Apr 1986). 

The compound nucleus mechanism for complex fragment 
emission is discussed theoretically and demonstrated experimentally. 
The role of the potential energy as a function of mass asymmetry is 
shown in experimental charge distributions. This process is fol- 





5763 / ERA-11/18 


lowed from near the threshold up to bombarding energies of sever- 
al tens of MeV A. 12 refs., 12 figs. 
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(DOE/ER/02696—36) Neutron cross_ section 

the ORELA: ©Ni(m,x), ‘Ca(n,x), 

/sup 186,187,188,189/Os(n,x), 

, **Ta(n,y), 

/Sr(n,x), ees a 

Ti({n,x). Progress report, September 1 1 

1986. Winters, R.R. (Denison Univ., Granville, OH NUSAY. 

Dept. of Physics). Jun 1986. Contract AC02-76ER02696. 

- aaa A02/MF A01; GPO Dep. File Number 

The calculation of #*7Os(n,y) neutron capture cross sections 

using optical model potentials, giant resonance dipoles, and level 

density parameters is reported. Exact calculations of statistical level 

cross sections for *"Os(n,y) is also presented. Reanalyses of Max- 

wellian-averaged capture cross sections of *°Tc and /sup 95-98/Mo 

has provided an estimate of s-process abundance ratios which com- 

pare well with the few existing stellar measurements. The status of 

continuing research concerning the measurement of neutron cap- 

ture cross sections for various isotopes is also given. 19 refs., 1 fig., 
5 tabs. (DWL) 


42170 (INIS-mf—9759, pp 273-282) Dynamic moment of 
inertia in the barium and cerium region. Jerrestam, D.; Elf- 
stroem, S.; Hildinsson, L.; Klamra, W.; Lindblad, Th.; 
Linden, C.G.; Barci, V.; El-Samman, H.; Gizon, J. (Re- 
search Institute of Physics, Stocholm, Sweden; Institut des 
Sciences Nucleares, IN2P3, Grenoble, France). 1984. NTIS 
(US Sales Only), PC "A20/MF Al. File Number 
DE85781595. (CONF-8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

A new moment of inertia Jsub(eff)sup(2) is measured for the 
reaction 1*C(118 Mev) on ‘Te. Comparison with other measure- 
ments of Jsub(band)sup(2) and discrete gamma transitions are made. 


42171 (PNO-DRE—85-06) Towards multifragmentation. 
Borderie, B.; Rivet, M.F.; Jacquet, D. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1985. 15p. 
(CONF-850173-14). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86752255. 

From 23. international winter meeting on nuclear physics; 
Bormio, Italy (21 Jan 1985). 

After a presentation of results obtained for central collisions 
on a medium mass spectrum (Ar+ Ag) at 27 MeV/u, a comparison 
is made with other data at incident energy ranging from 20 to 84 
MeV/u. The vanishing of the fusion-like process is discussed in 
terms of critical energy deposit and maximum amount of excitation 
energy per nucleon that nuclei can carry. Finally it is shown that 
for large energy deposits (about 700-800 MeV) in heavy systems a 
multifragmentation process could take place. 


42172 (JYFL—12/85) Electromagnetic properties of low- 
ee ae We bee ee Kantele, J.; 


. Dept. of Physics). 
NTIS Us Sales Only), ‘PC A03/MF AOl. 

)E86702258. 
Electromagnetic transitions from low-lying 0*, 2*, 4* and 3~ 
states in '**,'*Pd have been studied with (p,2n) and (p,p) reactions 
and with Coulomb excitation. The E2 transition from 
the 03* state in **Pd (13 W.u.) and from the 0,* state in “Pd (14 
W.u.) are somewhat low for two-phonon states. Generally, the E2 
transition rates are reasonably well reproduced by the IBA-2 and 
by the boson-expansion description. The intruding 0,* state (tsub(1/ 
2) = 14.3 ns) in ™Pd is connected to the 2,* and 2s5* states via 
strong 2 _ transitions: B(E2;0.*—+2,* )=96+-40 W.u; 
B(E2;23*—0,* )=17+-8 W.u. 
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42173 ee ee 8, pp 102) Department 
of Physics, University of Edinburgh. Jun 1986. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86900347. 
(UKNDC—(85)P112; INDC(UK)—039/LN). 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Experiments performed by this department are briefly out- 
ments for 2.5-14 MeV neutron scattering on various high-z targets. 
Work on the 7Li(d,n)*Be reaction is mentioned but described else- 
where. A time-of-flight system has been developed for use in these 
experiments. 


42174 Anomaly in spectra of /sup 105/Pd and /sup 103/ 
Ru. (Prirodoslovno-Matematiki Fakultet, University of 
Zagreb, Zagreb, Yu: via). Physical Review [Section] C: 
Nuclear Physics; 34: No. 1, 341-344(Jul 1986). 

The anomalous change in the low-lying spectrum from /sup 
105/Pd to /sup 103/Ru in the sequence of N-italic = 59 isotones is 
investigated. A possible attribution of this effect to the onset of a 
phenomenological exchange force in the interacting boson-fermion 
model is investigated. 


42175 Empirical evidence for an SO(7) fermion dynami- 
cal symmetry in nuclei. (Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review Letters; 56: No. 
24, 2578-2581(16 Jun 1986). 

Empirical evidence for an SO(8)>SO(7) fermion dynamical 
symmetry in the Pd—Ru region is presented. This symmetry has 
the remarkable property that it can describe structural v-italica-ita- 
licr-italici-italica-italict-italici-italico-italicn-italics-italic in a transi- 
tion region between vibrator and ‘y-soft asymmetric rotor. 


42176 Unexpected entrance channel effects in the decay 
of the compound nucleus /sup 156/Er. (II. Ph hes In- 
stitut, Universitaet Giessen, West Germany). Physical Review 
Letters; 56: No. 22, 2356-2359(2 Jun 1986). 

momentum distributions for the dominant decay 
channels of /sup 156/Er compound nuclei have been studied with 
the Darmstadt-Heidelberg “crystal ball” detector in nearly mass- 
symmetric (/sup 64/Ni+ /sup 92/Zr) and asymmetric (/sup 12/ 
C+ /sup 144/Sm) entrance channels. Strong differences in the an- 
italic yield and 2n-italic/3n-italic cross-section ratios are observed 
at the same excitation energy (47 MeV) and spin in /sup 156/Er. 
This effect indicates that there is memory of the entrance channel 
during the particle-evaporation stage of the compound-nucleus 
decay. The dominant exit channels do not exhibit high-angular-mo- 
mentum components. 


42177 


Subthreshold negative pions and energetic protons 
at THETAsub(cm)=90° in 246 MeV/nucleon **°La 


Claesson, BX Pugh, H.G 
Roche, G.; Vicente, J.; Beard, K. @eidon State Univ., 
Baton Rouge, USA. A. Dept. of Physics and Astronomy; Law- 


rence Berkeley Lab., CA, USA. Nuclear Science Div.; 
Clermont-Ferrand-2 Univ., 63 - Aubiere, France). Physics 
Letters [Section] B; 171: No. 1, 37-40(17 Apr 1986). Contract 
AC03-76SF00098;A S05-76ER04699. 

The inclusive cross section for subthreshold negative pions 
and high energy protons produced at thetasub(cm)=90° has been 
measurd for *®°La+®La at 246 MeV/nucleon. The spectrum of 
negative pions exhibits no bump or sharp break as has been suggest- 
ed by theoretical speculation on the formation of a pionic instability 
in central nucleus-nucleus collisions. The measured spectra for both 
pions and protons are compared with results of a phase space 
model and an intranuclear cascade calculation. (orig.). 
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42178 (CEA-CONF—7994) Mass and charge transfers in 
the reactions *N+'*Yb at 30 MeV/n. Andre, S.; Bar- 
neoud, D.; Foin, C.; Pinston, J.A. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France)). Jun 1985. 7. 
(CONF-850672—18-Summ.). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86752258. 

From 2. international conference on nucleus-nucleus colli- 


sions; Visby, Sweden (10 Jun 1985). 
Published shed in summary form only. 


in 

wy. etna A.; Kortelahti, M.; Broda, R. (Purdue 
Univ., Lafayette, IN, USA). 1984. NTIS (US Sales Only), 
PC A20/MF AOl. File Number DE85781595. (CONF- 
8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

High-spin level structure of the transitional N=87,88 
153 154Dy nuclei have been studied using '**Sn(*S,xn) reactions. In 
both nuclei the lower part of the level scheme includes decoupled 
rotational bands indicating prolate deformation in yrast structures 
between I=17/2 and 41/2 in ™*Dy and up to I=30 in ™Dy. 
Above these collective bands the level structure becomes irregular, 
very similar to the aligned multiparticle structure in “*Dy. The 
yrast 2.3 ns 47/2 isomer at 5591 keV shows that aligned-particle ex- 
citations compete succesfully with collective rotation above 5 MeV 
in ™°Dy. The similar change occurs in “*Dy above 10 MeV after 
the S-band has crossed with the S’-band. The aligned configurations 
are connected with the ablate shape of the nucleus and our results 
show that a transition from a basically prolate to ablate shape 
occurs in *Dy above I=41/2 and in *Dy above I=32. 


42180 era » pp se cig to ~ ges gamma- 

eat ia et oo region. Part A. Proton align- 
ments in 157, 15° 159 eRe pe 157Ho. Simpson, 4 Riley, M.A.; 
Cresswell, IR. Live 1 Onby),” UK. Oliver "Lodge Lab.). 
1984. NTIS (U ), PC A20/MF AOl. File 
Number DESS 81595 (CONF -8403127—). 

From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

The nuclei 157,158 159169Fr and '°7Ho have been studied to 
high spin (1 approximately 40h/27) using the escape-suppressed 
spectrometer array TESSA2 at the Nuclear Structure Facility at 
Daresbury Laboratory. Rotational bands have been observed in all 
these nuclei up to very high rotational frequency hw/27. In the Er 
nuclei upbends have been found in several bands which are caused 
by the alignment of the first pair of hsub(11/2) protons 
Asub(p)Bsub(p) at 0.40 < or approximately hw/2m7 < or approxi- 
mately 0.49 MeV. A systematic shift with neutron number of the 
band crossing frequency is observed and is related to a change in 
quadrupole deformation epsilon. In ‘*’Ho the negative and posi- 
tive signatures of the yrast states have been observed up to 83/27 
and 69/2~ respectively. The Asub(p)Bsub(p) alignment is blocked 
for these states and at isigher frequency a signature dependent 
alignment is observed which is qualitatively predicted by the 
Cracked Shell Model. 


42179 yogi pp 325-334) Competition between 
rotational aligned-particle high excitations 


42181 ee fp 353-365) High-spin gamma: 

ray | in the 90 region. Part B. clans aaa results 
= ty. Riley, M.A.; Ward, N.J.; Forsyth, P.D.; 

Griffiths, H.W.; Hove, D.; Sharper-Schafer, J.F.; Simpson, 


J.; Lisle, J.C.; Paul, E.; Walker, P. (Liv 
Oliver Lodge Lab.; Manchester Univ., . Schuster Lab.; 
. UK). 1984. NTIS (US Sales Only), PC 
File Number DE85781595. (CONF- 


1 Univ., UK. 


From 5. Nordic meeting on nuclear physics; Jyvaskyla, Fin- 
land (12 Mar 1984). 

Very recent results on rotational band structures in 
— Dy are presented. More than ten sequences are observed 
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in the spin range 30 < I < or approximately 40 h/2r. Features 
discussed are the hsub(11/2) proton crossings, the second and third 
isub(13/2) neutron crossing, interacting bands at high spin, strongly 
coupled bands and the possible observation of a shape change at 
spin 40 h/2z7 in *Dy. 


42182 (INIS-mf—9891) From complete to uncomplete 
fusion: Correlated measurement of momentum and angular- 
momentum transfer in the reaction F+ ‘Sm. Bantel, M. 
(Heidelberg Univ. (Germany, F.R.). Naturwissenschaftlich- 
Mathematische Gesamtfakuitaet). 1985. 88p. (In German). 
NTIS (US Sales Only), PC A05/MF AO1. File Number 
DE86751994. 

The properties of complete and incomplete fusion in the 
system ™F+*Sm were measured at 162 MeV and 249 MeV with 
the Heidelberg-Darmstadt crystall ball spectrometer. For this the y 
multiplicity in coincidence with light particles and the time of flight 
of the residual nuclei was measured for the first time from which a 
momentum-angular momentum correlation is obtained. Contrarily 
to the expectation we find a 2.3% contribution of incomplete fusion 
and a 25% contribution of preequilibrium emission at an energy of 
162 MeV. The preequilibrium emission is thereby confined to the 
lower half 1<23(h/27) of the angular momentum window avail- 
able for fusion (lsub(crit)=46(h/27)). We identify the preequili- 
brium emission by an additional contribution in the neutron multi- 
plicity Nsub(n) in, the range 0.39< vsub(R)<0.44 cm/ns of the re- 
sidual-nucleus velocity vsub(R). From the asymmetry of the for- 
ward/backward deposed energy results that for the preequilibrium 
process a neutron emission elevated by ANsub(n)=1.2 conclusive in 
the forward region (45 degrees). The events from uncomplete 
fusion are mainly to be assigned to the a breakup of the projectile; 
at an incident angular momentum of 53(h/27) this leads to the ob- 
served compound-nucleus spin Jsub(cn)=42(h/27). At 249 MeV 
we find strong contributions of incomplete fusion. The y multiplici- 
ty is changed only weakly against the complete fusion (+ 10%). 
The delayed multiplicity and the energy decrease for 
vsub(R)<vsub(cm) nearly linearly with decreasing residual-nucleus 
velocity as consequence of the decreased excitation energy of the 
compound nucleus in uncomplete fusion. From the multiplicity we 
can for the uncomplete fusion indicate an momentum range 
of the compound nucleus of Jsub(cn)=35-55(h/27) which corre- 
sponds to an incident angular momentum of Jsub(in)=57-86(h/27) 
in the single breakup channels of the projectile. (orig./HSI). 


42183 (PNO-DRE—84-37) Decay of ‘Au: sign of 
shape coexistence in *°Pt, Roussiere, B.; Bourgeois, C.; 
Kilcher, P.; Sauvage, J.; Porquet, M.G. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1984. 30p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86752253. 

The decay of '*°Au has been studied on-line with mass-sepa- 
rated sources from the ISOCELE facility. Precise conversion-elec- 
tron measurements have been performed with a 180° magnetic spec- 
trograph. Level scheme of '*°Pt has been established, and the 
Tsub(1/2)=33 min isomeric state has been located at 103.2 keV 
with respect to the Tsub(1/2)=71 min ground state. Two very con- 
verted transitions have been observed. The level scheme is dis- 
cussed in the framework of an “axial-rotor + quasi-particle” ap- 
proach: numerous states are interpreted assuming a prolate shape of 
the nucleus. Ten levels with low-spin and negative-parity (47 < =7/ 
2-) decay mainly to the 1/2~ [521] band via strong M1 transitions 
and are not expected from the calculations performed with the pro- 
late cores. The possibility of shape coexistence is discussed. 


42184 (JYFL—11/85) decay of 0:i and 
0;* states in N = “ae Sm. Passoja, A.; Kan- 
tele, J.; Luontama, M.; Julin, R. ipas, 
R.O.; Toivonen, P. (Jyvaeskylae Sate, (Finland). Dept. of 
Physics). Dec 1985. ~ NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86702257. 

The EO and E2 transitions depopulating the 0,* and 0,* 
states in the N=88-90 nuclei *®°,5*Sm have been studied using con- 
version-electron and ‘y-ray y. The level energies and the 
B(E2), rho?(E0) and Xsub(ijk)(E0/E2) values have been calculated 
on the IBA-1 model and compared with the experimental data and 
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the PPQM results of Kumar. The present data qualitatively agree 
with the suggested shape-coexistence interpretation of the even- 
mass Sm isotopes. 


42185 Nuclear data sheets for A = 150/sup */. (Brook- 
haven National Laboratory, ton, New York 11973, 
USA). Nuclear Data Sheets; 48: : Ne 2, 345-460(Jun 1986). 
Contract AC02-76CH00016. 

The A = 150 evaluation of 76Bal8 has been revised to in- 
clude data appearing up to January 1986. Summaries of the experi- 
mental data, level schemes, adopted level and y-ray properties and 
references are given. 


6519 Nuclear Properties And Reactions, A= 190-219, 
. Theoretical 


42186 (JINR—16-85-347) Differential in angle charged 
particle yields from a thick lead target irradiating by relativ- 
istic protons and 'C nuclei. Krylov, A.R.; Le Kha Tkho; 
Timoshenko, G.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of Radiation Safety). 1985. 4p. (In Russian). 
NTIS (US _ Only), PC A02/MF AO1. File Number 
DE86702267 

The cuigsten distributions of charged particles from a thick 
lead target irradiated by 3.65 GeV/nucleon carbon-12 ions and pro- 
tons have been measured. The results obtained are intended for ex- 
amination of the main assumptions of the model of equivalent pro- 
tons, suggested for operational estimating of radiation environment 
on heavy ion accelerators. 


42187 Crystal ball studies of giant resonance gamma 
decay. Beene, J.R.; Bertrand, F.E.; Halbert, M.L. = 


Ridge National Lab., TN, USA). Journal of the Physical So- 
ciety of Japan; No. Suppl. 54-2, 484-494(1985). (CONF- 
8408139—). 

From INS-RIKEN international symposium on heavy ion 
physics; Tokyo, Japan (24 Aug 1984). 

We have carried out coincidence experiments to investigate 
the photon and neutron emission from the giant resonance region in 
28Pb and Zr using the ORNL Spin Spectrometer, a 72-segment 
Nal detector system. States in ?*Pb and Zr were excited by in- 
elastic scattering of 380-MeV ‘70. We have determined the total 
gamma-decay probability, the ground-state gamma branching ratio, 
and the branching ratios to a number of low-lying states as a func- 
tion of excitation energy in **Pb to --15 MeV. Especially interest- 
ing observations include the absence of a significant branch from 
the giant quadrupole resonance to the 3~ state at 2.6 MeV, a strong 
branch from this resonance to a 3~ state at 4.9 MeV, and the domi- 
nance of decays to various 1~ states at 5-7 MeV from the region 
around 14 MeV of excitation (E0 resonance). Comparable but less 
complete data were also obtained on Zr. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Theoretical 


42188 (FEI—1552) Cross section of the *’Np neutron 
induced fission in the (n, n'f) threshold range. Goverdovskij, 
A.A.; Gordyushin, A.K.; Kuz’minov, B.D.; Mitrofanov, 
V.F.; Sergachev, A.L,; Solov’ev, S.M.; Soloshenkov, PS. 
(Gosudarstvenny} Komitet Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). "1984. 
. (In Russian). NTIS = Sales Only), PC A02/MF AOI. 
ile Number DE86702268. 

The brief review of the methods and results of the experi- 
ments for measuring sup(237)Np fission cross section in the (n, n’f) 
reaction threshold is fiven. The technique is described and proper 


results of measurements of sup(237)Np and sup(235)U > 


(deltas) fission cross section ratios at 5.6 to 10 MeV neutron energy 
are presented. 
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42189 —— ADAPE program for calculation of 
the cross sections of neutron inelastic scattering 
nuclei in the adiabatic appro: 


Komitet po Poubenin Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko- eenens Inst.). 1984. 10p. (In Rus- 
sian). NTIS (U les Only), PC A0O2/MF AOl1. File 
Number DE80702209 

The program for calculation of the cross sections of neutron 
interaction with deformed nuclei by the strongly coupled channel 
method in the adiabatic approximation is described. The results of 
test calculations of cross sections of elastic and inelastic neutron 
scattering with initial energy of 0.1; 0.6; 2.0; 2.5 MeV on the 
sup(238)U nucleus are presented. } 


42190 eee On the <<. deformation in 
Ra-Th Rozmej, P 
ued fuer Schwerionenforsc bea 
Germany, F.R.)). Mar 1986. 11p. S (US Sales Only), 
PC A02/MF AO0O1. File Number 86752336. 

From 24. international winter meeting on nuclear physics; 
Bormio, Italy (1986). 

The problem of the existence of a stable octupole deforma- 
tion in Ra-Th region has been reinvestigated using a Nilsson single- 
particle potential with a newly fitted set of parameters, which re- 
produce the spins of the ground states of odd-A nuclei. In the 
energy surfaces, calculated for **Ra and *Th, the octupole de- 
formed minima, by the barriers of 150 KeV and 210 keV, 
respectively, have been obtained. (orig.). 


42191 (IAEA-NDS—12-Rev.7) INDL/A-83: IAEA nucle- 


and documentation. 
H.D.; McLaughlin, K. (eds.). (International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section). May 
1984. 23p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86702369. 

This data library contains evaluations compiled in connec- 
tion with the IAEA Coordinated Research Programme on the In- 
tercomparison of Evaluations of Actinide Neutron Nuclear Data. 
The data library, or selective retrievals from it, are available upon 
request on magnetic tape, free of charge, from the IAEA Nuclear 
Data Section. 


42192 (IAEA-NDS—13-Rev.4) ENDF/B-V actinides 
(Rev.5.2). Pronyaev, V.G.; Lemmel, H.D. (International 
Atomic Energy Vienna (Austria). Nuclear Data 
Section). Mar 1985. 6p. NTIS (US Sales Only), PC A02/ 
MF AO01. File Number DE86702370. 

This document summarizes the contents of the Actinides 
part of the ENDF/B-V nuclear data library released by the US Na- 
tional Nuclear Data Center. This library or selective retrievals of it, 
are available cost free from the IAEA Nuclear Data Section upon 
request. The present version of the library is Revision V.2 of 
March 1984. 


42193 Cee ae pp 103-105) Nuclear 
Physics of Oxford. Jun 1986. NTIS 
(US Sales Only), “PC A06/MF AOl. File Number 
DE86900347. (UKNDC—(85)P112; INDC(UK)—039/LN). 

In UK nuclear data progress report, January-December 
1984. Volume 8. 

Experimental and theoretical efforts at this laboratory are 
briefly described. Included are analysis of neutron reaction and in- 
elastic scattering data for **Th, *°Co and Nb. Other topics are 
the neutron optical potential and pre-equilibrium processes in nucle- 
ar reactions. 


Systematics of spontaneous emission of intermedi- 
ate mass fragments from heavy nuclei, (Department of Phys- 
ics, University of California, Berkeley, California 94720). 
Physical Review [Section] C: rye Physics; 34: No. 1, 362- 
365(Jul 1986). 

We have used polycarbonate track-recording films to con- 
firm the rare decay mode of /sup 226/Ra by /sup 14/C emission 





65 PHYSICS Ii 
6520 Nuclear Properties And Reactions, A=220 And Above, Theoretical 


and to set stringent upper limits on /sup 14/C-emission rates of / 
sup 221/Fr, /sup 221/Ra, and /sup 225/Ac. The /sup 14/C-emis- 
sion rate exhibits a pronounced odd-even effect. For Ra isotopes 
the hindrance factor for odd-even parents relative to even-even par- 
ents is at least 10 times higher for /sup 14/C emission than for a 


Emission probabilities of y-rays associated with 
the decay of *°Th and its daughters. Helmer, R.G.; Reich, 
C.W.; Lee, M.A.; Ahmad, I. (Idaho National Engineering 
Lab., "Idaho Falls, USA; Argonne National Lab USA 

lied Radiation and Isotopes; 37: No. 2, 139-147(1986). 
tract ACO7-761D01570;W-31-109-ENG-38. 

As an aid in the quantitative assay of *°Th by means of y- 
ray spectrometry, we have made precise measurements of the emis- 
sion probabilities of several yy rays from the decay of *°Th and 
seven from the decay of its daughters in the energy range from 40 
to 808 keV. The decay-rate calibration of an isotopically separated 
source was obtained from the total a-emission rate as determined 
with an Au-Si surface-barrier detector gated to accept only the a 
particles from *°Th. The geometry of this detector was measured 
with a *°Cf source calibrated on a low-geometry proportional 
counter. The y-ray emission rates were measured on calibrated Ge 
detectors for this calibrated *°Th source. The relative y intensities 
were also measured for a chemically separated #°Th source, which 
allowed an assessment of the contributions from the daughter ac- 
tivities. The percentage uncertainties in the measured ‘y-emission 
probabilities range from 1.3 to 4.0%. Our results differ significantly 
from those of two recently published measurements. A comparison 
of these three sets of results is given. 
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REFER ALSO TO CITATION(S) 41965, 41975, 42041, 42055, 42057, 42149, 
42180, 42181, 42193, 42268 


42196 (ATOMKI-A—11(1985)) Quantification of the 
Pag kag cc nbnvange rat neareagt + di Dickmann, 
F. (Magyar Tudoman Akademia, Debrecen. Atommag 
Kutato Intezete). May. 71985 480 NTIS (US Sales Only), 
PC A03/MF A01. File Number 86702247. 

The amount of a particular type of clustering in a nuclear 
state is defined in this paper as the norm square of the projection of 
the wave function onto the particular cluster model subspace. It is 
pointed out that, although the clusters can not be localized in space 
by measurement, the amount of clustering characterizes the cluster 
formation in close analogy with a quantum mechanical probability. 
The cluster model component of the wave function is proved to 
have a variational property. This facilitates the computation of the 
amount of clustering. The model dependence of the amounts of 
various clusterings and their relationship to the spec- 
troscopic factors are studied via numerical examples for two 
models of sup(6)Li. It is concluded that, in a relative sense, the 
spectroscopic factor, which is more directly related to experiment, 
is also characteristic of the clustering contents of different states of 
the same nucleus, but it can not be used for comparisons between 
different nuclei or clusterings. 


42197 (BNL—38231) Pre-equilibrium plasma dynamics. 
Heinz, U. (Brookhaven National Lab., Upton, NY (USA)). 
1986. Contract AC02-76CH00016. ip. (CONF-860441—2). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 


From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 


A “—. 

ws towards understanding and describing the pre- 
eaitiamarme senete gluon plasma formation in heavy-ion col- 
lisions are reviewed. Focus is on a kinetic theory approach to non- 
equilibrium dynamics, its extension to include the dynamics of color 
degrees of freedom when applied to the quark-gluon plasma, its 
quantum field theoretical foundations, and its relationship to both 
the particle formation stage at the very beginning of the nuclear 
collision and the hydrodynamic stage at late collision times. The 
usefulness of this approach to cbtain the transport coefficients in 
the quark-gluon plasma and to derive the collective mode spectrum 


ERA-11/18 / 5766 


and damping rates in this phase are discussed. Comments are made 
on the general difficulty to find appropriated initial conditions to 
get the kinetic theory started, and a specific model is given that 
demonstrates that, once given such initial conditions, the system 
can be followed all the way through into the hydrodynamical 
regime. 39 refs., 7 figs. (LEW) 


42198 (CEA-CONF—7911) Role of Chiral symmetry in 
nuclear physics. Rho, M. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). May 1985. 8p. 
(CONF-8505166—6). NTIS (US Sales Only), PC A02 
A01. File Number DE86752257. 

From Symposium on nuclear structure; Copenhagen, Den- 
mark (20 May 1985). 

Spurred by some recent experiments in electron scattering, 


_ we reassess the role that chiral symmetry plays in nuclear structure. 


Though difficult to formulate precisely, some of the ideas put for- 
ward many years ago, combined with the recent revival of the 
Skyrmion picture of the nucleon, are seen to be move relevant now 
than ever. 


42199 (CEA-CONF—8107) Nuclear charge and magneti- 
zation densities of single states. Frois, B. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Inst. de Recherche Fondamentale (IRF)). Ma 
1985. 19p. (CONF-8505166—5). NTIS (US Sales Only), PC 
A02 A01. File Number DE86751915. 

From Symposium on nuclear structure; Copenhagen, Den- 
mark (20 May 1985). 

energy electron scattering data have recently deter- 

mined the coatids distributions of nucleons in the center of nuclei 
with amazing accuracy. For the first time we have access to the 
structure of the nuclear interior throughout the periodic table. The 
spatial resolution achieved by high momentum transfer measure- 
ments is now sufficient to define clearly the present limits of nucle- 
ar theory. The experimental situation is briefly reviewed and the re- 
sults interpreted in the framework of self-consistent field theory. 
The shapes of single particle distributions in the nuclear interior are 
found to be in surprisingly good agreement with the predictions of 
mean field theory. The effects of correlations are discussed. 


42200 (CEA-CONF—8239) Quantum ne poe of wave- 
packets on two-dimensional potential energy surfaces govern- 
ing nuclear fission. , J.F. (CEA Centre d'Etudes de 
Bruyeres-le-Chatel, 92 - Montrouge (France)). Jul Jul a 15 
(CONF-850789_—2. NTIS (US les Only), PC MF 
A01. File Number DE86751936. 

From Dynamics of wave packets in molecular and nuclear 
physics; Consendonck, Belgium (2 Jul 1985). 
The collective dynamics in the later stages of nuclear fission 
and the scission process are studied by solving a time-dependent, 
two-dimensional Schroedinger-like equation containing a non-diago- 
nal, coordinate-dependent collective inertia tensor. The numerical 
method includes a technique for absorbing the wavepackets on the 
edges of the finite collective domain used. Results show that it is 
essential to take into account wavepacket spreading and to include 
more than one collective mode in order to reproduce the observed 
distributions of fragment kinetic energy. Also, due to the interplay 
between the two modes, the collective evolution in the fission 
channel appears consistent with the adiabatic hypothesis. 


42201 (GANIL—P-85-12) Nuclear dynamics in the inter- 
mediate energy domain. Gregoire, C.; Vinet, L.; Remaud, B.; 
Sebille, F.; Schuck, P. (Grand Accelerateur National d’Ions 


Lourds (GANIL), 14 - Caen (France)). Oct 1985. 1 
(CONF-8509227—4). NTIS (US Sales Only), PC A’ 
AO01. File Number DE86752215. 

From IAEA meeting on phase space approach to nu- 
clear ae, Trieste, —_ G0 1985). 

A decomposition of the ly distribution function on a 

coherent state basis is shown to be an adequate starting point for 
dynamical studies. The Vlasov equation is solved within this frame- 
work for suddenly heated spherical nuclei. It turns out that the 
system emits some particles into the continuum during the mono- 
pole oscillations. Some results are also presented for the full three 
dimensional Vlasov equation in the case of heavy ion collisions in 





5767 / ERA-11/18 


the intermediate energy domain. The transparency effects which 
are also expected from TDHF calculations are obtained. An exten- 
sion of the Vlasov equation by inclusion of a collision term is dis- 
cussed and differences with the bare Vlasov equation are examined 
for the 12C(84MeV/u)+ ?2C system. 


(GSI—86-6) Phase-space dynamics of nucleus-nu- 
cleus collisions in the intermediate-energy region. Cassing, 
W. (Gesellschaft fuer Schwerionenforschung m.b.H., aa 
stadt (Germany, F.R.); Technische Hochschule Darmstadt 
(Germany, F.R.). Fachbereich 5 - Physik). Feb 1986. 110p. 
(In German). NTIS (US Sales Only), PC A06/MF AOl1. 
File Number DE86752401. 

In order to examine the question of cooperative phenomena 
in intermediate-energy heavy ion reactions as well as to study the 
equilibration of a highly excited nuclear system in this thesis an ab- 
stract framework was presented which permits to describe both the 
independent motion of the nucleons in the time-dependent mean 
field and second-order processes in the nucleon-nucleon interaction. 
As starting point serves the von-Neumann equation for the A-parti- 
cle density matrix which can be transformed in a coupled system of 
equations for density matrices of the order N <= A. By separation 
of the correlation functions from the density matrices explicite 
equations for the correlation functions can be derived the hierarchy 
of which in the order N can be confined in a physically transparent 
way. In lowest order the time-dependent Hartree-Fock equation re- 
sults while in the next higher order two coupled equations for the 
one-particle density matrix and the two-particle correlation function 
result. An intensive analysis of independent one-particle motion in 
the time-dependent mean field indicated the way for an approxima- 
tive solution of the equation of motion for the density matrix. 
(orig./HSI). 


42203 (GSI—86-7) Chiral nonperturbati 
tures. Kunz, J.; Dea. J. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstad 
Univ. (Germany, F. R.). Inst. fuer Theoretische Physik). Feb 
1986. 5p. NTIS’ (US Sales Only), PC A02/MF AOl1. File 
Number DE86752206 

Low energy phenomenology does not decide in which way 
chiral symmetry is realized. But QCD indicates, that the low 
energy effective theory realizes chiral symmetry non-linearly. One 
main result that is reported here is the demonstration that the linear 
realization of chiral symmetry is incompatible with observed nucle- 
ar structure. Also, a non-linear chiral model is discussed, that is 
compatible with nuclear structure. In such a field theory the vector 
fields, such as the p-field, can be introduced as gauge fields. (orig./ 


(GSI—86-11-Prepr.) Temperature-dependent opti- 
cal potential and mean free path based on Skyrme interac- 
tions. Ge Lingxiao; Zhuo Yizhong; Noerenberg, W. (Gesell- 
schaft fuer Schwerionenforsch m.b.H., Darmstadt (Ger- 
many, F.R.); Technische Hochschule Darmstadt (Germany, 
F.R.). Inst. fuer Kernphysik). Mar 1986. 28p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86752367. 

Optical potentials and mean free paths of nucleons at finite 
temperatures are studied by utilizing effective Skyrme interactions 
which yield ‘good’ optical potentials at zero temperature. The re- 
sults for nuclear matter (symmetric and asymmetric) are applied 
within the local density approximation of finite nuclei at various 
temperatures. Because of the limitation due to zero-range forces 
used and the assumptions of temperature independent nuclear densi- 
ties and effective Skyrme interactions made, the calculations are ex- 
pected to be limited to nucleon energies between 10 and 50 MeV 
above the Fermi energy and to nuclear temperatures of less than 8 
MeV. (orig.). 


(Technische Hochschule Darmstadt (Germany, F.R.). Fach- 
bereich 5 - Physik). 25 May 1984. 83p. (In German). NTIS 
(US Sales Only), AOS/MF AOl. File Number 
DE86751990. 

In the present thesis in the framework of the continuum shell 
model a concept for the treatment of angle-correlated cross sections 
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was developed by which coincidence experiments on electron scat- 
tering on nuclei are described. For this the existing Darmstadt con- 
tinuum-shell-model code had to be extended to the calculation of 
the correlation coefficients in which nuclear dynamics enter and 
which determine completely the angle-correlated cross sections. 
Under inclusion of the kinematics a method for the integration over 
the scattered electron was presented and used for the comparison 
with corresponding experiments. As application correlation coeffi- 
cients for the proton channel in C with 1~ and 2* excitations 
were studied. By means of these coefficients finally cross sections 
for the reaction 'C (e,p)"B could be calculated and compared 
with the experiment whereby the developed methods were proved 
as suitable to predict correctly both the slope and the quantity of 
the experimental cross sections. (orig.). 


42206 (INIS-mf—9895) Nuclear data, cross section li- 
braries and their on in nuclear technology. (Kern 
— Gesellschaft e.V., Bonn (Germany, F.R.)). 1985. 

p. (CONF-8510183—). NTIS (US Sales Only), PC A20/ 
MEP AO1. File Number DE86752351. 

From International seminar on nuclear data, cross section li- 
braries and their application in nuclear technology; Bonn, F.R. 
Germany (1 Oct 1985). 

These proceedings contain the articles presented at the 
named seminar. The articles deal with evaluated nuclear data librar- 
ies, computer codes for neutron transport and reactor calculations 
using nuclear data libraries, and the application of nuclear data li- 
braries for the calculation of the interaction of neutron beams with 
materials. (HSI). 


42207 (INIS-mf—10198) Theory of molecular heavy ion 
reactions in the particle-hole formalism and its application to 
the scattering of 1*C on '*C. Hahn, D. (Giessen Univ. (Ger- 
many, F.R.). Fachbereich Physik). 21 Sep 1984. 168p. (In 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE86752405. 

In this thesis we have developed a microscopical model for 
the scattering of light nuclei which presents by means of the RPA 
method distance-dependent states for a molecular reaction theory. 
A fundamental idea thereby was to diagonalize a large part of the 
Hamiltonian already before the beginning of the scattering calcula- 
tion by application of a two-center shell model. The test of our 
model was performed on the system 'C-*C. (orig./HSI). 


42208 (ITEF—35(1984)) Virtual levels in the Yukawa po- 
tential. Vajnberg, V.M.; Popov, V.S.; Orlov, Yu.V.; Tur- 
ovtsev, V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki; Moskovskij Gosudarstvennyj 
Univ. (USSR)). 1984. 22p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86702254. 

Two methods for determining energy of real and virtual 
levels: a) summation of (diverging) series of the perturbation 
theory; b) integral equations for t-matrix on physical and non-physi- 
cal energy sheets E are considered. It is shown on the example of 
the Yukawa potential that these methods give energy eigenvalues 
consistent with one another with high accuracy. Position of the real 
(3S:, deuteron) and virtual (?So, “singlet deuteron”) amplitude poles 
of np-scattering is calculated as an illustration of the results ob- 
tained. 


42209 ((TEF—73(1984)) P- and T-noninvariant rotation 
scattering. 


of a neutron spin during Lobov, G.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1984. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86702255. 

P- and T-noninvariant effects in the interaction of nucleons- 
neutron vector spin flip during backscattering of crossed polarized 
neutrons with nonpolarized nuclei has been investigated. An order 
of this effect value for a number of nuclei, where large effects of 
space parity nonconservation were observed in neutron P reson- 
ances, has been estimated. 
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42210 (TEP—13(1984)) EMC effect and multiquark 
bags in nuclei. Kondratyuk, L.; Shmatikov, M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki; 
Gosudarstvernyj Komitet po Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 26p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86702248. 

Assuming existence of 9q- and 12q bags in niclei the form 
factors of light nuclei at large momentum transfers and structure 
functions of deep inelastic scattering of leptons on nuclei are de- 
scribed. It is shown that the existing experimental data can be de- 
scribed in a unified way provided the momentum distribution of 
quarks in multiquark bags at ko has the exponential form 
PSIsub(q)sup(2)(k) approximately esup(-k/ko) with the parameter ko 
approximately 50-60 MeV. Theoretical results agree well the EMC 
experimental data on the ratio of the iron and deuteron structure 
functions with the 20% admixture of 12q-bags in the Fe nucleus. 


42211 (ITF—84-137-R) On account for the Coulomb 
interaction in tation processes of light ions at inter- 
mediate energies. Sitenko, A.G.; Evlanov, M.V.; Polozov, 
A.D.; Sokolov, A.M. (AN Ukrainskoj SSR, Kiev. Inst. 
Teoreticheskoj Fiziki). 1984. 26p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86702256. 

The main contribution into inclusive cross sections in the 
range of the diffraction model application is made by the reactions 
of stripping and splitting of incident ions. It is shown that when 
studying the reactions of considered type it is very important that 
along with nuclear mechanism of interaction the Coulomb mecha- 
nism should be taken into account, especially in the range of small 
angles of fragment and heavy atom escape. In particular, an ac- 
counting of Coulomb effects permits one to reproduce the depend- 
ence of cross section increase with growth of mass number of nu- 
cleus-target observed in the experiment, and it provides the correct 
position of the maxima in escaping particle spectra. The reactions 
analyzed are the process of the direct type, in which periphery 
region of nucleus and cluster properties of incident nuclei play a 
very important role. 


42212 (LA-UR—86-1926) Interacting boson model and 
medium energy probes. Ginocchio, J.N.;, Wenes, G. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 9p. (CONF-8606130—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86012388. 

From International conference on nuclear structure, reac- 
tions, and symmetries; Dubrovnik, Yugoslavia (5 Jun 1986). 

Medium energy electron and proton scattering are used to 
determine the quadrupole form factors for the Interacting Boson 
Model of Nuclei. 12 refs., 3 figs. 


42213 (RAL—85-101) Nuclear properties from perturba- 
tive QCD. Close, F.E.; Roberts, R.G.; Ross, G.G. (Ruther- 
ford ——— Lab., Chilton (UK); Oxford Univ. (UK). 
Dept. of Theoretical Physics). Nov 1985. 12p. NTIS (US 
Sales Only), PC A02/MF AO01. File Number DE86702250. 

Two apparently different descriptions of quark distributions 
in a nucleus may in fact be connected. A ‘duality’ between the 
QCD approach and the conventional model of nucleon binding 
leads to nuclear properties being simply related to the anomalous 
dimensions of QCD. 


42214 Pion interferometry 

heavy-ion collisions using the intranuclear model. 
(Nuclear Science Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Physi- 
cal Review [Section] C: Nuclear Physics; 34: No. 1, 191- 
195(Jul 1986). Contract AC03-76SF00098. 

A method is presented by which an intranuclear cascade 
model may be used to obtain pion source predictions 
which can be directly compared with pion interferometry experi- 
ments. This method is applied with Cugnon’s intranuclear cascade 
model to extract predictions for recent pion interferometry meas- 
urements, and generally good agreement is found. 


predictions for relativistic 
cascade 
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42215 Relativistic dynamics of spin-one particles and deu- 
teron-nucleus scattering. (Department of Physics and As- 
tronomy, University of North Carolina, Chapel Hill, North 
Carolina 27514). Physical Review [Section] C: Nuclear Phys- 
ics; 34: No. 1, 250-261(Jul 1986). 

The relativistic description of proton-nucleus elastic scatter- 
ing using the Dirac equation is extended to deuteron-nucleus elastic 
scattering. The connection between the spin-one Proca and Wein- 
berg equations is discussed and it is shown that they are not equiva- 
lent in the presence of interactions. Close similarities between the 
Weinberg and Dirac equations as regards the generation of interac- 
tions and low energy properties are found. Deuteron scattering is 
described using the Weinberg equation within the framework of the 
deuteron folding model, assuming that nucleons interact with the 
nucleus through Dirac vector and scalar potentials. The resulting 
deuteron central potential is like that obtained with the nonrelativis- 
tic folding model but the spin-orbit is only one-half as strong be- 
cause the g-italic factor for spin one is 1. Possible explanations for 
this discrepancy are discussed. 


42216 Effects of nuclear correlations on low-energy pion 
charge-exchange scattering. (Department of Physics and As- 
tronomy, University of Georgia, Athens, Georgia 30602 and 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
34: No. 1, 267-289(Jul 1986). 

An isospin-invariant optical-potential framework is used to 
make a coordinated analysis of low-energy pion elastic and single- 
and double-charge-exchange scattering to isobaric analog states. 
The form of the potential studied here is motivated by the work of 
Stricker, McManus, and Carr, who emphasized the importance of 
isoscalar absorption-dispersive and correlation effects for low- 
energy pion elastic scattering. In this paper we examine the influ- 
ence of the corresponding isovector and isotensor nuclear correla- 
tions on low-energy charge exchange. Comparison of our results to 
50 MeV data supports the existence of the isovector correlation 
terms, but shows a need for an additional isotensor effect. A dis- 
torted-wave Born approximation analysis confirms that distortions 
are weak (the mean density of interaction is roughly 50% of the 
central value), but demonstrates that distortions of the pion waves 
by the nuclear medium cannot be neglected in describing charge 
exchange. 


42217 Effect of nuclear dissipation on neutron emission 
prior to fission. (Centre de Recherches Nucle-acute-accen- 
taires et Universite-acute-accent Louis Pasteur, Strasbourg, 
France). Physical Review [Section] C: Nuclear Physics; 34: 
No. 1, 209-217(Jul 1986). 

We present a formalism for calculating three effects of nu- 
clear dissipation on neutron emission prior to fission: (1) Kramers’s 
modification of the Bohr-Wheeler statistical-model result for the fis- 
sion width; (2) the transient time required to build up the quasista- 
tionary probability flow over the barrier; and (3) the mean time re- 
quired for the system to descend from the saddle point to scission. 
Each of these effects increases the average multiplicity of neutrons 
emitted prior to fission relative to that calculated with a standard 
statistical model. The multiplicity calculation includes the depend- 
ence of the ratio a-italic/sub f-italic//a/sub n/ of level-density pa- 
rameters for fission and neutron emission upon dissipation that is 
imposed by the low-energy fission probability. We use this formal- 
ism to analyze recent experimental results of Gavron e-italict-italic 
a-italicl-italic. for the reaction /sup 16/O+/sup 142/Nd—> /sup 
158/Er at 207 MeV, where 2.7 +- 0.4 neutrons are emitted prior to 
fission compared to 1.6 neutrons calculated with a standard statisti- 
cal model. This determines the limit Bapprox. <5 x 10/sup 21/ s/ 
sup -1/ for the reduced nuclear dissipation coefficient 8 defined as 
the ratio of the dissipation coefficient to the inertia. 


42218 Hole-transition rates in a Fermi gas model. (E-Di- 
vision, Lawrence Livermore National Laboratory, Liver- 
more, California 94550). Physical Review [Section] C: Nuclear 
Physics; 34: No. 1, 339-340(Jul 1986). Contract W-7405- 
ENG-48. 

The hole-transition rates are calculated as a function of 
Fermi energy and hole energy via the Boltzmann master equation. 





5769 / ERA-11/18 


The quadratic hole energy dependence found previously by Gadioli 
e-italict-italic a-italicl-italic. is confirmed. The dependence of rates 
on Fermi energy is illustrated. 


42219 Microscopic phenomenological approach to the 
widths of giant resonances. Auerbach, N.; Klein, 
A. (Los Alamos National Lab., NM, USA; Tel Aviv Univ., 
Israel. School of Physics and Astronomy; Georgia Univ., 
Athens, USA. Dept. of Physics and Astronomy). Nuclear 
Physics [Section] A; 452: No. 3, 398-422(28 Apr 1986). 
Spreading widths of giant resonances are calculated in the 
framework of an extended response function Hf-RPA theory in 
which nucleon self-energy corrections for the particle and hole are 
introduced. These are obtained from phenomenological nucleon-op- 
tical potentials. It is argued that in addition to the self-energies a 
consistent account of the coupling of Ip-lh states to more compli- 
cated configuration requires the introduction of a renormalized ph 
interaction containing an imaginary term. This interaction is para- 
metrized in terms of a zero-range density-dependent interaction. A 
prescription to determine the form of this induced imaginary inter- 
action is suggested. The isoscalar monopole and quadrupole as well 
as the isovector monopole and dipole giant resonances are treated 
numerically. (orig.). 


42220 Maulti-quasiparticle induced prolate-oblate transi- 
tions in rapidly rotating N=88,90 nuclei. Chen, Y.S.; 
Frauendorf, S.; Riedinger, L.L. (Oak Ridge National Lab., 
TN, USA. Joint Inst. for Heavy Ion Research; Tennessee 
Univ., Knoxville, USA. t. of Physics). Physics Letters 
[Section] B: B; 171: No. 1, 7-1 17 Apr 1986). Contract AS05- 
76ERO4 


a have been performed to explain in a uniform. 


way three recently measured phenomena in the N=88-90 region: 
the quenching of signature-splitting in mhsub(11/2) bands, the re- 
duction of E2 transition rates after the first backbend, and the loss 
of collective band structure in the I=30-40 h-range. The model in- 
corporates the tendency of high-j quasiparticles to drive the nucleus 
to triaxial shapes. (orig.). 


42221 Mean-field repulsion of colliding nuclear matter at 
relativistic energies. Mueller, K.H.; Bohrmann, S. (Law- 
rence Berkeley Lab., CA, USA). Journal of Physics G: Nu- 
clear Physics; 12: No. 2, L57-L61(Feb 1986). Contract W- 
7405-ENG-48. 

A study is made of the energy behaviour of two penetrating 
interacting nuclear matter systems in a relativistic quantum field 
theory proposed by J D Waleck (1974 Ann. Phys., NY83, 491). It is 
shown that, compared with non-interacting systems, the relative 
flow velocity is significantly reduced due to the repulsive w-meson 
field and an effective potential between the matter systems is dis- 
cussed. 


42222 Characteristics of quasi-fission reactions. Back, 
B.B. (Argonne National Lab., IL, USA). Journal of the 
Physical Society of Japan; No. Suppl. 54-2, 224-235(1985). 
(CONF-8408 139—). 

From INS-RIKEN international symposium on heavy ion 
eyes Tokyo, a (24 Aug 1984). 

which two heavy ions come into close contact 

(ouching) may be separated into thee categorie, umely Dee I 

elastic Scattering, Quasi-Fission and Complete Fusion. The three 
processes are associated with the relaxation of the energy, the mass 
ee ee eee 

fission processes are characterized by a net mass flow from the 
heavy to the light reaction partner which takes place on a relative- 
ly short time scale. In lighter systems, the intermediate complex ro- 
tates several times during the quasi-fission process and final frag- 
ments show forward-backward symmetric angular distributions and 
symmetric mass distributions. In these cases, the quasifission process 
Giidiadins che te 4 dnntaiae-tndhs ainda ab 
sotropies, which are sensitive to the shape of the intermediate 
system. In heavier systems, the intermediate complex rotates less 
than half a revolution during the process, and the reaction time 
may be determined from the angle of rotation. Studying the time 
dependence of the mass drift toward symmetry we find that it has 
the characteristics of an overdamped motion with a characteristic 
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time constant of tausub(ch) = 3 x 10-7 (sec) which appears to be 
independent of the scattering system. 


in nuclear reactions. Adel- 
Geen. E.G. (Washington Univ., Seattle, USA. Nuclear 
Physics Lab.). Journal of the Physical Society of Japan; No. 
Suppl. 54-1, 6-25(1985). (CONF-8408139—). 

From INS-RIKEN international symposium on heavy ion 
physics; Tokyo, Japan (24 Aug 1984). 

Precision studies of nuclear reactions can be used to search 
for small violations of the discrete symmetries. Recent and pro- 
posed experimental work using nuclear reactions to study the 
breakdown of three symmetries - isospin (I), parity (P) and time- 
reversal (T) is reviewed. 
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REFER ALSO TO CITATION(S) 42144, 42161, 42186, 42206 


Microwave 


42224 (AD-A—166159/4/XAB) emission 
electron beam. Technical report, 3 Jan- 


from a nonrelativistic 


ar a age age oe ees Hobbs, W.; Tu- 
CO 
S, PC 


molillo, T. (Kaman Scien , Colorado S 
(USA)). 31 _ 1984. 26p. és. 11i1UQ)). 
A03/MF AO1 

Testing: wun enedectad at Gis Piryeion latemetions) MBG Po- 
cility during the time periods of 9-20 July and 4-7 September to in- 
vestigate the interaction between an ambient plasma and a simulat- 
ed photoelectron boundary layer. During the test period, 241 shots 
were taken on the electron-beam generator, resulting in approxi- 
mately 1500 data recordings. The primary purpose of the test pro- 
gram was to measure the microwave energy emitted by the elec- 
tron distribution both with and without the presence of an ambient 
plasma. A microwave spectrometer covering the frequency range 
1.12 to 18 GHz was used. Broadband microwave radiation was ob- 
served in the absence of an ambient plasma, presumably due to vir- 
tual cathode phenomena or reflexing of the emitted electrons. The 
peak energy of the electron beam was about 140 keV, and the aver- 
age current density was in the range of 1 to 7 A/sq. cm over 730 
sq. cm. This translates to an average electron density of approxi- 
mately 10° to 10° per cubic centimeter. Both discrete and broad- 
band microwave radiation were observed with an ambient plasma 
of density 10° to 10’° electrons/cm®*. Efficiency for the conversion 
of electron energy to microwave energy is in the range of 0.05 to 
0.3%. 


42225 (AD-A—166332/7/XAB) Paths and _ ionization 
losses of proton energy in different substances. Vasilovskiy, 
I.M.; Karpov, I.1.; Petrukhin, V.I.; Prokoshkin, Yu.D. (Air 
Force Systems Command, Wright-Patterson AFB, OH 
re Forei a Technology Div.). 14 Feb 1986. 22p. 
(FTD-ID(RS)T—1507-84). NTIS, PC A02/MF A01. 
Ionization energy losses of charged particles in a substance 
are described by the well-known Bethe-Bloch formula. However, 
the magnitudes of the ionization potentials in region of low proton 
energies (E < 100 MeV) for heavy elements prove to be consider- 
ably larger than those at high energies. Thus, studies of ionization 
losses in the region of high energies are the main source of the ex- 
perimental information necessary for the correction of the Bethe- 
Bloch formula and determination of magnitudes of ionization poten- 
tials I. The purpose of this work was to measure the magnitudes of 
ionization losses dE/ds, paths R and ionization potentials I at a 
proton energy of E 670 MeV. The measurements were taken by the 
relative method for different substances of x, and the magnitudes of 
q sub x=(dE/ds) sub x/(dE/ds) sub Al and px=R sub x/R sub Al 
were found. Quantities qx and px weakly depend on the energy E 
where at E=200-600 MeV, a=(2-4).10-2 for different substances. 
The proton energy was determined with an accuracy of 2 MeV. 
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42226 (CEA-CONF—7948) Principle of the random walk 
method for radiative transfer equations and application. Pt. 1: 
principle of the method. Sentis, R. (CEA Centre rey de 

94 - Villeneuve-Saint-Georges (France)). Apr 1985. 

. (CONF-8504110—25). NTIS (US Sales y), PC 
A A01. File Number DE86752229. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

The aim of this work is to propose a method to avoid a very 
complex tracking of the particles in the optically thick medium. 
The principle of this method is to replace the trajectory of a parti- 
cle by a jump according to the law antil (t,.) where antil is the so- 
lution of a diffusion equation in the case of an opaque medium. In 
order to find this approximation we make an appropriate scaling 
with a small parameter epsilon related to the mean free path of the 
particles and we calculate the limit antil. We first give the result of 
this calculation with an error of order O(epsilon”) and an improve- 
ment of this result is given. This method works because the limit 
equation is simple enough and it is easy to have an explicit solution 
of this equation. Remark that the same method may be used for 
other equations when there are many collisions in a medium (for 
instance in Fokker Planck equation), if the limit equation may be 
solved very quickly. 


42227 (CEA-CONF—7949) Principle of the Random 
Walk method for radiative transfer equations and 

Pt. 2: Application to Fleck’s Monte-Carlo method. Giorla, J. 
(CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France)). Apr 1985. 24p. (CONF-8504110—26). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86752232. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

In this paper we shall use the Random Walk procedure to 
accelerate the tracking of the particles which have a large number 
of collision events. This method is based on the approximation of 
Fleck’'s transport equation by a diffusion equation using the multiple 
scale technique. The chapter is organized as follows: In Sec. I we 
derive the transfer equation satisfied by a Monte-Carlo particle and 
the corresponding diffusion equation, the explicit solution of which 
is known in a sphere. We calculate the probability of escaping from 
the sphere and the probability of remaining inside at the end of the 
time step in Sec. 2. We study some criteria for the validity of this 
approximation in Sec. 3, using Monte-Carlo calculations in the 
sphere. Numerical results are given in Sec. 4. 


42228 (FEI—1585) Integration of the adjoint gamma 
quantum transport equation by the Monte Carlo method. 

Efimov, E.I. (Gosudarstvennyj Komitet po Sicrorsdivs bai 
Obninsk. F 


Atomnoj Ehnergii SSSR, Fiziko-Ehnergetich 
Inst.). 1984, ~~ on Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86702246. 

Comparative description and analysis of the direct and ad- 
joint algorithms of calculation of gamma-quantum transmission in 
shielding using the Monte Carlo method have been carried out. Ad- 
joint estimations for a number of monoenergetic sources have been 
considered. A brief description of “"COMETA” program for 
BESM-6 computer reazaling direct and adjoint algorithms is pre- 
sented. The program is modular-constructed which allows to widen 
it the new module-units being joined. Results of solution by the ad- 
joint branch of two analog problems as compared to the analytical 
data are presented. These results confirm high efficiency of 
“COMET. ” program. 


(IAE—3941/4) Solution of for neutron 
diffusion in regions including hollows. Tsibul’skij, V.F. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergi 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 16p. 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86702244. 

A technique ne a program of neutron transport task solu- 
tion within the framework of diffusion approximation for regions 
including hollows have been developed. Test calculations and com- 
parison of the results obtained have been performed. 
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42230 (INIS-mf—10110, pp 33-44) Application of Monte 
Carlo method in determination of secondary characteristic X 
radiation in XFA. Roubicek, P. (Ceske Lupkove a Uhelne 
Zavody, N. Straseci, Czechoslovakia). 1982. (In Czech). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE86701972. (CONF-8209296—). 

From Conference on application of Monte Carlo method in 
modelling physical and physico-chemical processes; Prague, 
Czechoslovakia (9 Sep 1982). 

Secondary characteristic radiation is excited by primary radi- 
ation from the X-ray tube and by secondary radiation of other ele- 
ments so that excitations of several orders result. The Monte Carlo 
method was used to consider all these possibilities and the resulting 
flux of characteristic radiation was simulated for samples of silicate 
raw materials. A comparison of the results of these computations 
with experiments allows the determinatin of the effect of sample 
preparation on the characteristic radiation flux. 


42231 (INIS-mf—10110, pp os Some optimization 
possibilities in Monte Carlo modelling of radiation transport. 
Kluson, J. (Ceske Vysoke Uceni Technicke, Prague, 
Czechoslovakia. Fakulta Jaderna a Fysikalne Inzen ; 
1982. (in Czech). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE86701972. (CONF-8209296—). 

From Conference on application of Monte Carlo method in 
modelling physical and physico-chemical processes; Prague, 
Czechoslovakia (9 Sep 1982). 

Optimization processes leading to computer time savings 
may be divided into general which can be applied independently of 
the problem and specific which depend on the characteristics of the 
problem to be solved. Data files must be prepared and standardized 
such as to contain direct values used in the modelling algorithm to 
eliminate subsequent operations with data in the course of the 
actual computation. It may be favourable to sort data in descending 
sequence of energies. It is desirable to select an algorithm which in 
tabulated values should identify the sought value with the smallest 
number of steps. Considerable time savings may be achieved by the 
use of a general algorithm of generating random numbers with ana- 
lytically or tabularly pre-defined distribution; the algorithm is based 
on approximation of the distribution function. An example is pre- 
sented of specific optimization procedures for modelling spectra of 
energy deposited by primary photons in a homogeneous cylindrical 
detector by the method of grouped collisions. 


42232 (KFKI—1985-71) Calculation of anisotropic few- 
group constants in asymptotic cells: the code ANICELL. De- 
venyi, A. (Hungarian Academy of Sciences, Budapest. Cen- 
tral Research Inst. for Physics). Oct 1985. 69p. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE86702245. 

The theoretical background of the ANICELL computer 
program together with a user’s manual is presented. ANICELL is a 
nuclear reactor neutron transport code which solves the traditional 
asymptotic and the so-called tilted flux transport problems in one- 
dimensional cylindrical geometry using linearly anisotropic scatter- 
ing. The method of sobstioa wed is the fist flight collision peobe- 
bility technique. Few-group constants including radial and axial dif- 
fusion coefficients for the cell are also prepared by the program. 


42233 (PTB-ND—26) COLLI - a Monte Carlo program 
for calculating neutron spectral fluences in the range 
10 keV to 20 MeV - description and application. Schlegel- 
Bickmann, D. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.). Neutronendosimetrie). Aug 
1985. 72p. da German). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86752372. 

FORTRAN IV; TR 440. 

The program described can be applied to calculating the 
transport of neutrons through an arrangement of bodies that can be 
extensively varied in geometry and materials. The information ob- 
tainable by this program includes data on the spectral fluence of 
scattered neutrons for a set of up to 10 random measuring 
Fortran IV is the programming language. For the calculation of 
neutron interactions, point cross sections of the ENDF data library 
are used, either in the original version or in a condensed form. The 
data are processed for the following elements: Hydrogen, carbon, 
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nitrogen, oxygen, aluminum, silicon, calcium, iron, copper, tung- 
sten, and lead. (orig./HP). 


42234 Slow electrons in condensed matter. (The James 
Franck Institute, University of Chicago, Chicago, Illinois 
60637). Physical Review — B: Condensed atter; 34: 
No. 1, 438-441(1 Jul 198 

"The irreversible thermalization of energy lost by an electron 
in amorphous condensed matter makes successive losses incoherent. 
This allows us to extend a stochastic treatment of electron deg~ada- 
tion down to the thermal range. The probability of a given momen- 
tum and energy transfer is viewed as a macroscopic property of 
each material, which reduces to the structure factor S-italic(q,w) in 
the Born approximation. The identification of such bulk properties 
presents novel challenges for experimentalists. 


42235 Statistical fluctuations in heavy charged particle 

tracks. Hamm, R.N.; Turner, J.E.; Wright, H.A. (Oak Ridge 
National Lab., TN, USA). Radiation Protection Dosimetry; 
13: No. 1-4, 83-86(1985). (CONF-850506—). 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

Results of the following Monte Carlo track segment calcula- 
tions for protons with energies of 1, 2, 5, and 10 MeV in liquid 
water were presented. (1) radial dose around a long segment of a 
proton track; (2) energy-loss straggling distributions for protons of 
different energies in 1 zm of water, (3) the distribution in the aver- 
age absorbed dose around track segments of various lengths; (4) the 
relative standard deviations in these distributions as functions of the 
length of the track segments. Calculations such as those presented 
are useful for studying track phenomena on a microdosimetric 
scale, where statistical fluctuations are substantial. 


42236 (ORNL/tr—86/4) Rechecking of a gamma-ray 
skyshine benchmark Keck, B.; Herchenroder, P. 
Translated from Atomwirtschaft ; 27: No. 5, 266-267(1982). 


Contract AC05-840R21400. 9p. NTIS, PC A02/MF AOI - 
GPO. File Number T1I86011143. 

A gamma-skyshine benchmark was recalculated with the aid 
of computer programs AIRSCAT and SKYSHINE-II. The SKY- 
SHINE-II results agree well with experimental values. The AIRS- 
CAT results are 75% higher than experimentally determined values 
in the case of the 21.0 cm thick cover and 60% higher for the case 
of the 42.8 cm thick cover. 
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REFER ALSO TO CITATION(S) 40045, 40469, 41679 


42237 (EUR—9507) Protocol for X-ray dosimetry 
EULEP. Zoetelief, J.; Broerse, J.J.; Davies, RW. (Commis- 
= of the E Communities, Luxembourg). 1985. 
+ European Community aoe Service, 2100 M St., 

Suite 707, Washington, DC 

A protocol for X-ray pene pe exposure of arrange- 
ments for radio-biological studies in small animals has been elabo- 
rated by the Committee of the European Late Effects 
Project Group. This protocol includes recommendations on irradia- 
tion conditions, dosimetry methods, characteristics of phantoms and 
factors affecting X-ray dosimetry, X-irradiation procedures are de- 
scribed and the results of five X-ray dosimetry intercomparisons are 
included. 


42238 (FS—85-37-T, pp 360-369) Developments in the 
professional radiation exposure throughout the years 1980 to 
1984, Eckerl, H.; Drexler, G. (Gesellschaft fuer Strahlen- 
und Umweltforschung mb. .H. Muenchen, Neuherberg, Ger- 
many, F.R. Inst. Strahlenschutz). Dec 1988. (in 
German). NTIS (US Sales Only), PC A99/MF A0Ol. File 
Number DE86751980. (CONF-851078—). 
From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 
A summary is given of the most important statistical results 
from individual dose monitoring of the past 5 years for Bavaria, 
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Hesse, Schleswig-Holstein. They are based on data supplied by the 
dose meter evaluation authority GSF at Neuherberg which, in ac- 
cordance with Art. 63 of the Radiation Protection Ordinance and/ 
or Art. 40 of the X-Ray-Ordinance, has the care of about one third 
of the professionally exposed personnel in the Federal Republic of 
Germany in the above Lander. (orig.). 


42239 (FS—85-37-T, pp 440-459) Average doses received 
by persons professionally exposed to radiation at the KFA 
Juelich since 1965. Rose, E. (Kernforschungsanlage Juelich 
G.m.b.H., Germany, F.R. Abt. Sicherheit und Strahlens- 
chutz). Dec 1985. (In German). NTIS (US Sales Only), PC 
ieee A01. File Number DE86751980. (CONF-851078— 


From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

In a detailed statistical analysis, dose rates and incidents of 
the years 1965 to 1984 were compiled and categorized by the vari- 
ous typical fields of activity. It shows that the risk for the persons 
concerned - with the exception of few - is neglectable; it is even far 
below the limit values for the entire population. Thus, the risk for 
the entire population is not increased. (orig./HP). 


42240 (FS—85-37-T, pp 721-734) ge exposure of 
residual substances from nuclear 


Sales Only), PC A99/MF AO1. File Number DE86751980. 
(CONF-851078—). 

From 18. annual meeting of the Radiation Protection Asso- 
ciation: population radiation exposure; Luebeck-Travemuende, F.R. 
Germany (6 Oct 1985). 

This contribution gives a survey of common practice in the 
Federal Republic of Germany with model studies carried out so far 
to derive limit values. In this context, the SSK recommendations 
for ‘Possibilities and Limits of Collective Doses’ is applied to this 
specific problem and compared with the ideas of the ICRP. Ques- 
tions on the ‘cut-off dose’ and on the ‘de minimis’ concept are dis- 
cussed. Finally, a suggestion is developed and substantiated for the 
uniform determination of limit values for non-harmful utilization of 
low-level radioactive residual substances. The radiation exposure 
taken as ‘de minimis’ for individual persons out of a general public 
is taken as a basic. (orig./HP). 


42241 (SH—70) Radiation hygiene - a task of the Feder- 
al Health Office. Kaul, A.; Kossel, F.; Hinz, G.; Schwibach, 
J.; Nitzgen, R.; ~ W. (eds.). (Bundesgesundheitsamt, 
Berlin Germany, F -R.). Inst. fuer ee Jul 
1985. 110p. (in German). NTIS as TIB/B86-0737 
The tasks to be fulfilled by the Office include research work 
with a view to practical applications, expert advice to the Federal 


ion protection. 
aes achat auaeinaaeeannamanaameamene 
hygiene in the field of pharmaceutical products, for ensuring pro- 
tection of public health, environmental hygiene, detection of patho- 
genic sources, in the field of preventive medicine and for medical 
intervention. Practical applications are discussed referring to the 
chemistry of foodstaffs and cosmetics, to radiation protection and 
radiation effects, radioactive substances, and to methods of diagno- 
sis and therapy. (DG). 


42242 (ORNL—6276) Twenty-second ORNL intercom- 
parison of accident dosimetry systems, August 12- 
16, 1985. Swaja, R.E.; Oyan, R.; Sims, C.S. (Oak Ridge Na- 
tional Lab., TN (USA)). May 1986. Contract ACO0S5- 
840OR21400. (CONF-850822—Summs.). NTIS, PC 
A03/MF AOI; GPO Dep. File Number DE8601 1671. 
From 22. nuclear accident dosimetry intercomparison study; 
Oak —_ TN, USA (9 Aug 1985). 
twenty-second in a series of criticality accident dosime- 
ee ee ee aa dee 
tional Laboratory’s Dosimetry Applicati Research Facility 
during August 12-16, 1985. The Health Physics Research Reactor 
operated in the pulse mode over Storage Pit No. 1 was used to sim- 
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ulate three criticality accidents with different radiation fields. Par- 
ticipants from nine organizations measured neutron doses between 
0.36 and 3.78 Gy and gamma doses between 0.22 and 0.80 Gy at 
area monitoring stations and on phantoms. Approximately 68% of 
all neutron dose estimates based on foil activation, thermolumines- 
cent, hair activation, and blood sodium activation methods were 
within +-25% of reference values. About 44% of all gamma results 
measured using thermoluminescent dosimeters (TLD-700 or CaSO, 
phosphors) were within 20% of reference doses. The generally 
poor measurement accuracy exhibited in this study indicates a need 
for continuing ORNL accident dosimetry intercomparison and 
training programs. 


6560 Solid-state Physics 


REFER ALSO TO CITATION(S) 41096 


propagation. poten 

G.J. (Brookhaven National Lab., oo ton, NY (SA). 1986. 
Contract AC02-76CH00016. 6p. (CONF-860852—1). NTIS, 
PC A02/MF A01; GPO Dep. ile Number DE86009942. 

From Role of Hungarians in the scientific and technological 
progress of the world; Budapest, Hungary (4 Aug 1986). 

We have used the molecular dynamic simulation technique 
in studying a variety of solid state problems, ranging from equation- 
of-state and shock wave propagation to epitaxy and various aspects 
of crack propagation. In these simulations, which are classical, 
Newton's equations-of-motion are solved for each particle at every 
step to yield positions, velocities, forces and energies. An important 
limitation of the technique is that one has to put an interatomic po- 
tential into the calculation. Within these restrictions the technique is 
exact and is very powerful in automatically i rating many 


incorpo! 
body and anharmonic effects into the calculation. For complicated 


processes, such as crack propagation, there is a practical limitation 
to two dimensions, simply by the availability of computing capabili- 
ties, if a large enough sample, representative of bulk processes is to 
be used. 


42244 (CNRS-CPT—85-P-1781) Resonance states in dis- 
ordered systems. Bentosela, F. (Centre National de de la Re- 
cherche Scientifique, 13 - Marseille (France). Centre de 
Physique Theorique). Jun 1985. 5p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86752230. 

To study the resonances for the Schroedinger equation of an 
electron in one dimensional disordered solids submitted to electric 
field, we use a WKB type ansatz and show that resonance widths 
80 Obtained are in good agreement with numerical computations. 


42245 Green's functions for interstitial impurities. (De- 
partment of Physics and nas Northwestern Univer- 
sity, Evanston, Illinois 60201). Physical Review [Section] B: 
Condensed Matter; 34: No. 2, 1290-1292(15 Jul 1986). 

A multiple-scattering formalism is presented which allows 
the calculation of Green's functions associated with interstitial im- 
purities in either pure materials or concentrated substitutionally dis- 
ordered alloys. The method is exact and computationally practical. 
A comparison of the method with alternate techniques for treating 
interstitial impurities is also presented. 


Exchange and correlation energy in a nonuniform 

Some fluid. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Physical Review 
[Section] B: Coi Matter; 34: No. 2, 1325-1328(15 Jul 
1986). Contract AC05-840R21400 

Recent results for the surface energy of jelliuniike eurfaces 
are investigated within the functional-density formalism. These re- 
sults along with first-principles considerations support the conten- 
tic. that the first gradient coefficient of the exchange and correla- 
tion energy, in its u-italicn-italicm-italico-italicd-italici-italicf-italici- 
italice-italicd-italic form, is the proper nonlocal correction to the 
local-density approximation in extended systems. 
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42247 Comment on "Reliability of low-energy electron 
diffraction for studies of surface order-disorder phenomena”. 
ent of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742). ” Physical Review 
Letters; 56: No. 26, 2881-2881(30 Jun 1986). 
A Comment on the Letter by W. Moritz and M. G. Lagally, 
Phys. Rev. Lett. 56, 865 (1986). 


Survival probability for kinetic self-avoiding walks 
and inherent scaling invariance and universality of the Flory 
approximation. ent of Physics and Astronomy, 
University of Maryland, College Park, Maryland ara 
Physical Review Letters; 56: No. 22, 2430-2430(2 Jun 19 

A Comment on the Letter by L. Pietronero, Phys. Rev. 
Lett. 55, 2025 (1985). 


6561 Superconductivity 
REFER ALSO TO CITATION(S) 40929, 41006, 41011, 41070, 41079, 41100 


42249 (LA-UR—86-2207) Electron-electron interaction 
effects in quasi-one-dimensional and re- 


Technische Hochschule, Zurich (Switzerland); GTE Labs., 
Inc., Waltham, MA (USA)). 1986. Contract W-7405-ENG- 
36. 7p. (CONF-8606133—5). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012434. 

From International conference on science and technology of 
synthetic metals; Kyoto, Japan (1 Jun 1986). 

We review recent results on the role of electron-electron (e- 
e) interactions in quasi-one-dimensional conducting polymers and 
related systems. Within the Peierls-Hubbard model, the effects of 
both short-range (on-site U and nearest neighbor V1) and long- 
range (V/sub j/, j= 2) are examined, the former using quantum 
Monte Carlo and the latter with exact of finite size 
systems and analytic arguments. We also discuss optical absorption 
properties in the presence of electronic correlation, focusing on the 
weak and strong coupling limits. 


42250 Thermoelectric generation of magnetic flux in thin- 
film superconductors. (Materials Science and ree 
Division, Argonne National Laboratory, pos 
60439). Physical Review Letters; 56: No. 26, 28 D IETOG0 Jun Jun 
1986). Contract W-31-109-ENG-38. 

A Comment on the Letter by J. C. Garland and D. J. Van- 
Harlinger, Phys. Rev. Lett. 55, 2047 (1985). 


42251 Enhanced superconductivity in quasi-two-dimen- 
sional systems. (Department of Physics, University of Cali- 
fornia, San Diego, La Jolla, California 92093). Physical 
Review Letters; 56: No. 25, 2732-2735(23 Jun 1986). 

We show that the tendency for superconductivity of a 
weakly coupled 2D electron system can be significantly enhanced if 
the Fermi energy is close to a logarithmic Van Hove singularity in 
the density of states. Using results from theory, sup- 
ported by quantum Monte Carlo simulations, we calculate T-italic/ 
sub c-italic/ and explore the effects of the quasiparticle lifetime and 
higher-order interactions on this enhancement. This mechanism 
suggests possible new directions in the search for 2D excitonic su- 
perconductivity. 
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42252 (AD-A—166342/6/XAB) Two simple methods ar 
the computation of Sm density matrix of heavy quantum 
ticles. Hellsing; Sawada; Metiu. (California Cav Senta 
Barbara (USA). Quantum Inst.). 1985. 9p. (TR—12). NTIS, 
PC A02/MF AOl. 

Two simple methods are presented for the computation of 
the density matrix of a localized quantum particle. One method is 
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based on a local harmonic approximation and the other on a vari- 
ational method, which assumes that the density matrix retains a 
Gaussian functional form as the temperature is decreased. 


42253 (CNRS-CPT—85-P-1770) Exact solutions of the 
nonlinear Schroedinger equation in time dependent parabolic 
density profiles. Burdet, G.; Perrin, M. (Centre National de 
la Rehaeie Scientifique, ay gregh A tage; Centre 
de ate Theorique). Apr 1985. (US Sales 
Only), A02/MF A01. File Broly 86752293. 

By using covariance properties of an extended Schroedinger 
formalism, exact soliton-like solutions of the nonlinear Schroedinger 
equation in time dependent inhomogeneous media (parabolic densi- 
ty profiles) are constructed. 


42254 (DESY—86-004) Triangular discretization method 
for the evaluation of RF-fields in waveguides and cylindrically 
symmetric cavities. Rienen, U. van; Weiland, T. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Jan 1986. 33p. NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE86751983. 

The design of RF accelerating structures nowadays is large- 
ly based on mesh-codes that solve for fields and eigenfrequencies in 
arbitrarily shaped cavities. The most developed codes deal with 
structures of cylindrical symmetry. However, no program is avail- 
able that can solve for fields with azimuthal variation in cavities 
with dielectric and/or permeable insertions. Here we describe a dis- 
cretization method using an ‘orthogonal triangular double grid’. 
The special mesh and the FIT-discretization enable the treatment of 
cavities and waveguides with arbitrary material insertions and com- 
bines the features of SUPERFISH (triangular mesh, rotationally 
symmetric fields) and URMEL (rectangular mesh but fields with or 
without azimuthal variation). 


42255 (GSI—86-4) Continuum of the two-center Dirac 
equation. Wietschorke, K.H. (Gesellschaft fuer Schwerion- 
ee m.b.H., Darmstadt (Germany, F.R.); Frankfurt 
Germany, FR). Feb 1986. 219p. (In German). 
ae Sales Only), PC A10/MF AOl1. File Number 


In this thesis the author studies the spectrum of the two- 
center Dirac equation. As examples he discusses elliptic quark bags 
and the electron in a superstrong magnetic field. (HSI). 


42256 (IFVE-OMVT—85-25) Subspace iteration method 
for nonsymmetric eigenproblems. Fedoseev, A.I. — 
vennyj Komitet po ee Atomnoj Ehnergii SSS 
Serp' v. Inst. Fi ysokikh Ehnergij). 1985. 11p. aa 
Russian). NTIS (us Sales C Only), PC A02/MF A011. File 
Number DE86702208. 
Submitted to the journal Numerical Meth. in Engineering. 
The subspace iteration method for eigenproblems 
AX=labmbdaBX with unsymmetric A matrix is proposed. A fast 
convergence of the method is approved by numerical experiments. 
ee ee ee 
oscillations for RF-cavities demonstrate its high efficiency. 


42257 (FVE-OTF—85-66) Front form of relativistic La- 

aes | in the two-dimensional space-time and its 
the Hamiltonian description. Sokolov, S.N.; 

Tee VL Sy ee meen Komitet po Ispol’zovani 


Atomnoj Ehnergii SSSR, Pa oe Vysoki 
Ehnergit: AN Okrainskoj R, Lvov. Inst. Prikladnykh 
Problem Mekhaniki i Matematiki). 1985. 20p. NTIS (US 
Sales Only), PC A02/MF A01. File Number DE86702212. 
ee Math. Phys. . 
relativistic theory in the two-dimensional 


The Lagrangian 
space-time in the front form of dynamics is formulated and its con- 
mechanics, 
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42258 (INP—1188/PH) New model of relativistic quan- 

tum mechanics, Herdegen, A. (Institute of Nuclear Physics, 
Krakow (Poland); Uniwersytet Jagiellonski, Krakow 
(Poland). Inst. Chemii). 1982. 32p. NTIS (US Sales Only), 
PC A03/MF AOI. File Number DE86702209. 

A model of relativistically invariant quantum mechanics of 
spin 0 and spin 1/2 particles is proposed. An invariant evolution pa- 
rameter is employed, whereas both physical time and mass of the 
particle become dynamical quantities. The equations of motion of 
physical observables are obtained, which corresponds to classical 
formulae. 


42259 (ITTEP—58(1985)) Quantum mechanics of a system 
with confinement. Kerbikov, B.O. (Gosudarstvennyj — 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Mosco 

Inst. Teoreticheskoj i nbapetiventet nd Fiziki). 1985. 23p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86702210. 

A study is made of the quantum mechanical model of con- 
finement. The spectrum of a system with permanently confined 
channel is investigated. A closed analytical expression is obtained 
for the S-matrix describing the scattering on N levels in the con- 
fined channel. The influence of the confined channel on the reso- 
nant and Coulomb states in the scattering channel is considered. 


42260 (JINR—E-4-84-808) Spectral properties of kernels 
ne eens Paliar cgi Fase VV. Got 
gro-differential Faddeev 


equations, Pe v, V.V. Goint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1984. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86702211. 

Submitted to the journal Sov. J. Nucl. Phys. . 

For a system of three different particles eigenvalues and ei- 
genfunctions of kernels hsub(00.00)sup(0) of integral operators in 
the integro-differential Faddeev equations are found and studied. It 
is shown that in the problem on bound three-particle states with s- 
wave two-body potentials these equations reduce to systems of 
second-order differential equations for the function of one variable. 
42261 (JYFL—1/86) Quantum kinetic Heisenberg 
models: a unique Timonen, J.; Pilling, D.J.; Bul- 
lough, R. K. (Jyvaeskylae Univ. (Finland). t. of Physics; 

Manchester Univ. (UK). t. of SB werny og Jan 1986. 
12p. NTIS (US Sales y), PC A02/MF AOI. File 
Number DE86702220. 

We suggest that the dynamics Glauber embodied in his ki- 
netic Ising model can be introduced similarly and in an apparently 
unique way, into the quantum statistical mechanics of the quantum- 
integrable models like the Heisenberg, sine-Gordon and Massive 
Thirring models. The latter may suggest an extension of the theory 
to unique kinetic Ising models in two dimensions. The kinetic repul- 
sive bose gas which is studied in detail in the steady state seems to 
be a solvable kinetic model. 


42262 (LBL—20677) Data acquisition and reduction soft- 
ware for a self-nulling . Mayer, S.T.; Muller, 
R.H. (Lawrence Berkeley Lab., CA (USA)). Mar 1986. 
Contract AC03-76SF00098. 173p. NTIS, PC A08/MF A0l1; 
1; GPO Dep. File Number DE86012841. 

Software and instrumental changes to an automatic, magne- 
to-optic, spectroscopic ellipsometer interfaced with an LSI-11 series 
computer are reported. Two software changes and one instrumental 
change have been introduced which enable to ellipsometer to ac- 
quire time dependent spectra. The storage of multiple, time re- 
solved spectra has given the the ability to study time 
dependent phenomena. Computer adjustment of the mechanical po- 
pi ep ene wpe ae sy oy meagan yA 
day cell is approached) has yielded a nearly unlimited range for this 
instrument. Introduction of Faraday cores with greater transmit- 
tance (possible because of the use of computer adjusted azimuths) 
has significantly increased the signal to noise ratio of the instru- 
ment. Due to a large increase in the amount of data to be proc- 
essed, new FORTRAN software for the reduction of these data 
was developed. Both the transformation of the raw data to time de- 
pendent optical properties of the surface, and the reduction of the 
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time dependent optical data modeling to obtain physical properties 
of a surface, are presented. Software for the plotting of the kinetic 
spectra in three dimensions is also given. 4 refs. 


(SAND—86-0755) Basic equations and solution 
a for the calculation of the transient electromechanical 
response of dielectric devices. Seeemmonaen S.T.; Chavez, 
P.F. (Sandia National Labs., Albuquerque, NM (USA)). Jun 
1986. Contract AC04-76DP00789. 27p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86012728. 

A general initial-boundary value problem governing the 
transient electromechanical response of a class of dielectric devices 
is developed, and a method for its solution is described. The prob- 
lem is formulated using the quasistatic electric field approximation 
and the assumption that the electric displacement of the dielectrics 
is linear in the electric field. The basic equations and solution 
method are illustrated with two simple examples. 21 refs., 1 fig. 


Electrostatic levitation of a dipole. (Stanford 
oll Accelerator Center, Stanford University, Stanford, 
California 94305). American Journal of Physics; 54: No. 8, 
744-744(Aug 1986). Contract AC03-76SF00515. 
It is shown that the electric field lines of a electric dipole 
droop and thus the dipole receives an upward force balancing that 
of gravity. (AIP) 


42265 Colliding plane waves in N-italic = 1 classical su- 
pergravity. (Centro de Estudios Nucleares, Universidad Na- 
cional Autono-acute-accentma de Me-acute-accentxico, Cir- 
-cuito Exterior, C.U., 04510 Me-acute-accentxico, Distrito 
Federal, Mexico). Physical Review [Section] D: Particles and 
Fields; 34: No. 2, 409-415(15 Jul 1986). 

An exact solution is presented for colliding plane waves in 
N-italic = 1 classical supergravity. Contrary to the situation in or- 
dinary gravity, this solution is nonsingular everywhere. The Grass- 
mann algebra is shown to be responsible for the vanishing of terms 
in the Raychaudhuri equation that generate the singularity in the 
pure gravity case. 


42266 Persistent breather excitations in an ac-driven 
sine-Gordon system with loss. (Theoretical Division and 
Center for Nonlinear Studies, Los Alamos National Labora- 
tory, University of California, P.O. Box 1663, Los Alamos, 
New Mexico 87545). Physical Review [Section] A: General 
Physics; 34: No. 1, 664-667(Jul 1986). 

In a sine-Gordon system with loss and applied ac driver, a 
breather can be maintained as a persistent entrained oscillation if 
the driver is strong enough. The threshold field is determined by a 
perturbation method and compared to numerical experiments. Ex- 
cellent agreement is found. 


42267 Index of refraction of a free-electron-laser beam. 
(Lawrence Livermore National Laboratory, University of 
California, P.O. Box 808, Livermore, California 94550). 
Physical Review [Section] A: General Physics; 34: No. 1, 638- 
639(Jul 1986). 
The index of refraction of a free-electron-laser (FEL) pulse 
is derived sage independently of the general FEL analysis, by 
the propagation of an electromagnetic wave along an 
electron beam that is penetrated by a static magnetic field. 


42268 Some generalizations of the virial theorem. (Uni- 
versity of California, Lawrence Livermore National Labo- 
ratory, Livermore, California 94550). Foundations of Physics; 
16: No. 5, 423-436(May 1986). Contract W-7405-ENG-48. 

Generalizations of the virial theorem are derived: In atomic 
physics, in systems including electromagnetic radiation, in Newtoni- 
an gravitation, and in general relativity and also some types of nu- 
clear forces. The cases discussed are limited to potentials which can 
be produced by the exchange of one particle, which include poten- 
tials of the form 1/r. The method used is to set equal a change in 
energy produced by an infinitesimal similarity transformation to a 
change of energy obtained by a first-order perturbation. 
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42269 Two-dimensional ANNNI model in the CVM ap- 
proximation. ent of Materials Science and Mineral 
Engineering, Berkeley, California 94720). Journal of Statisti- 
cal Physics; 43: No. 2, 645-662(May 1986). 

The phase diagram of the two-dimensional ANNNI model is 
investigated by the cluster variation method (CVM). We confirm 
the stability of the disordered phase down to T-italic = O- italic 
and the absence of a Liftshitz point at finite temperatue for K- 
italic<1/2, where K-italic is the ratio of the second to the first 
neighbor pair interactions. Two different modulation regimes for 
the correlation functions of the disordered phase are separated by a 
“disorder” line along which the q-italic vector of the susceptibility 
maximum undergoes a lock-in transition.The study in reciprocal 
space of the stability of the disordered phase allows us to define a 
critical line in the phase diagram along which the q-italic vector 
characterizing the instability is incommensurate. Finally, we show 
the existence of another liftshitz point for K-italic tending to infini- 
ty. 


42270 Uniaxial brickwork model, exact results, and CVM 
approximation. (University of California, Department of Ma- 
terials Science and Mineral Engineering, Berkeley, Califor- 
nia 94720). Journal of Statistical Physics; 43: No. 2, 663- 
728(May 1986). 

A complete phase diagram of the uniaxial brickwork lattice 
is determined first by using exact results, and then by using the 
cluster variation method. Both results are in very good agreement, 
which demonstrates the reliability of the CVM for two-dimensional 
systems. A well-defined maximum in the exact specific heat and a 
divergence of the CVM susceptibility provide strong indication for 
the occurrence of a floating phase. 


42271 Problems in quantum foundations in the light of 
gauge theories. (Center for Particle Theory, The University 
of Texas at Austin, Austin, Texas 78712). Foundations of 
Physics; 16: No. 4, 361-378(Apr 1986). 

We review the issues of nonseparability and seemingly acau- 
sal propagation of information in EPR, as displayed by experiments 
and the failure of Bell's inequalities. We show that global effects 
are in the very nature of the geometric structure of modern physi- 
cal theories, occurring even at the classical level. The Aharonov- 
Bohm effect, magnetic monopoles, instantons, etc. result from the 
topology and homotopy features of the fiber bundle manifolds of 
gauge theories. The conservation of probabilities, a supposedly 
highly quantum effect, is also achieved through global geometry 
equations. The EPR observables all fit in such geometries, and 
space-time is a truncated representation and is not the correct arena 
for their understanding. Relativistic quantum field theory represents 
the global action of the measurement operators as the zero-momen- 
tum (and therefore spatially infinitely spread) limit of their wave 
functions (form factors). We also analyze the collapse of the state 
vector as a case of spontaneous symmetry breakdown in the appa- 
ratus-observed state interaction. 
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42272 (ANL/MCS- 
simulation 


Approaches to optimization/ 
Minkoff, M. (Argonne National Lab., 
IL (USA)). May 1986. Contract W-31-109-ENG-38. 16p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86012758. 

Often in conducting a computer simulation a scientist or en- 
gineer has a criterion that the model should fit. This criterion can 
take the form of fitting experimental data or determining an extre- 
mum of a general optimization function. While such problems can 
be attacked via parameter sweep techniques, they can be dealt with 
more efficiently by using numerical optimization methods. To com- 
bine optimization and simulation software efficiently and robustly, 
the user needs to be aware of the mathematical and software inter- 
face of these problems. In this paper we study some optimization/ 
simulation problems and develop general approaches to formulating 
and solving such problems. 14 refs. 
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42273 (BNL—37967) Multigrid preconditioners applied 
to three dimensional parabolic equation type models. Gold- 
stein, C.I. (Brookhaven National Lab., Upton, NY (USA)). 
1986. Contract AC02-76CH00016. 23p. (CONF-860857—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86010535. 

From 1. IMACS symposium on computational acoustics; 
New Haven, CT, USA (6 Aug 1986). 

The numerical solution of three dimensional standard para- 
bolic equation (SPE) and high angle parabolic equation (HAPE) 
approximations of the Helmholtz equation is investigated. The 
model is discretized using an unconditionally stable, implicit finite 
difference scheme based on the Crank-Nicolson method in the 
range direction. The discretization in the transverse direction is 
based on a standard finite difference or finite element method. The 
use of an implicit scheme in range requires the solution of a large, 
sparse, nonselfadjoint system of equations at each range step of the 
marching algorithm. This system is solved by preconditioning the 
matrix and then applying the conjugate gradient method to the 
normal equations (PCGN). The main result is the development of a 
preconditioner that significantly reduces the condition number of 
the original matrix and is efficiently implemented into the marching 
algorithm. 15 refs. 


42274 (CONF-8606146—1) Heat transfer analysis capa- 
bilities of the scale computational system. Parks, C.V.; Giles, 
G.E.; Childs, K.W.; Bryan, C.B. (Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 30p. NTIS, 
PC A03/MF A0Ol - GPO; GPO Dep. File Number 
1186012627. 

From SCALE workshop; Paris, France (24 Jun 1986). 

The heat transfer capabilities within the modular SCALE 
computational system are centered about the HEATING6 function- 
al module. This paper reviews the features and modeling capabili- 
ties of HEATING6, discusses the supportive plotting capabilities of 
REGPLOT6 and HEATPLOT- S, and finally provides a general 
description of the Heat Transfer Analysis Sequence No.1 (HTASD) 
available in SCALE for performing thermal analyses of transport 
casks via HEATING6. The HTASI control module is an easy-to- 
use tool that allows an inexperienced HEATING6 user to obtain 
reliable thermal analysis results. A summary of the recent verifica- 
tion efforts undertaken for HEATINGG6 is also provided. 16 refs., 
14 figs. 


42275 (DOE/ER/02383—0124) Error estimates for dif- 
ferential-algebraic equations. Leimkuhler, B.J. (Illinois Univ., 
Urbana (USA). Dept. of Computer Science). Jun 1986. Con- 
tract AC02-76ER02383. . (UIUCDCS-R—86-1287; 
UILU-ENG—86-1741; COO—2383-0124). NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE86012492. 

Recent work has shown that variable stepsize BDF methods 
converge for a large class of differential-algebraic equations of 
index no greater than two; however, the usual error estimate based 
on the predictor-corrector difference is not accurate for index-2 
problems and can lead to failure in numerical codes. Current re- 
search on the error estimation problem for DAEs is surveyed, and 
a promising alternative estimate based on a projection of the predic- 
tor-corrector difference is discussed and numerically tested. 26 refs, 
18 tabs. 
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42276 (KFK—4065) Ceramic breeder material irradiation 
test requirements and possibilities. Fischer, U.; Kuechle, M. 
ay a tee Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Kernfusion). Mar 1986. 33p. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE86752364. 

To understand the impact of radiation damage in fusion reac- 
tor ceramic breeder materials sample irradiations in fission reactors 
are foreseen. But the two main radiation damage sources - fast neu- 
tron elastic scattering and the *Li(n, a)T-reaction - may lead to dif- 
ferent damage characteristics. Thus, the contributions of the two 
have to be adjusted in sample irradiations or should be varied. 
Therefore radiation damage calculations ia dpa were performed for 
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a variety of fusion reactor blanket concepts as well as for fission 
reactor irradiations. To do this it was necessary to generalize the 
dpa concepts to composite materials. The calculations showed: 1) 
the damage rate obtainable in fission reactors corresponds to the 
one in fusion reactor blankets (at least for NET), 2) the contribu- 
tions of the two main damage sources varies by more than a factor 
of ten between different blanket concepts, 3) sample irradiations in 
a fast and a thermal fission reactor cover this range. Thus, in order 
to identify differences in radiation damage characteristics parallel 
irradiation of identical samples-in a fast (KNK II) and a thermal 
(OSIRIS) reactor are recommended. (orig.). 
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REFER ALSO TO CITATION(S) 41947, 41948, 41949, 41950, 42341 


42277 (CEA-CONF—8026) Time dependent density func- 
tional theory of light absorption in dense plasmas: application 
to iron-plasma. Grimaldi, F.; Grimaldi-Lecourt, A.; 


Dharma-Wardana, M.W.C. (CEA Centre d’Etudes de 
Limeil, 94 - 350238 2) NTIS (US § (France)). Feb 1985. 


33p. (CONF- 850238—2). NTIS (U) 
MF AO1. File Number DEs6751919. 

From 5. topical conference on atomic processes in high tem- 
perature plasmas; Pacific Grove, CA, USA (25 Feb 1985). 

The objective of this paper is to present a simple time-de- 
pendent calculation of the light absorption cross section for a 
strongly coupled partially degenerate plasma so as to transcend the 
usual single-particle picture. This is achieved within the density 
functional theory (DFT) of plasmas by generalizing the method 
given by Zangwill and Soven for atomic calculations at zero tem- 
perature. The essential feature of the time dependent DFT is the 
correct treatment of the relaxation of the system under the external 
field. Exploratory calculations for an Fe-plasma at 100 eV show 
new features in the absorption cross section which are absent in the 
usual single particle theory. These arise from inter-shell correla- 
tions, channel mixing and self-energy effects. These many-body ef- 
fects introduce significant modifications to the radiative properties 
of plasma and are shown to be efficiently calculable by time de- 
pendent density functional theory (TD-DFT). 


42278 (CONF-860412—14) rf experiments on PLT. 
Hosea, J.; Wilson, J.R.; Hooke, W.; Ono, M.; Mazzucato, 
E.; Bell, R.; Bernabei, S.; Cavallo, A.; Chu, T.K.; Cohen, S. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). 1986. 
Contract AC02-76CH03073. 1lp. NTIS, PC A02/MF A01; 
GPO Dep. File Number DE86012856. 

From 13. European conference on controlled fusion and 
plasma heating; Schliersee, F.R. Germany (14 Apr 1986). 

A variety of rf experiments are being conducted on PLT in 
order to explore rf techniques which could improve tokamak per- 
formance parameters. Of special importance are the studies of ion 
Bernstein wave (IBW) heating, lower hybrid MHD stabilization 
and electron heating, down-shifted electron cyclotron heating, and 
fast wave current drive. Ion Bernstein wave heating results at 
modest power indicate that the particle confinement time could be 
enhanced relative to that for fast wave heating in the ion cyclotron 
range of frequencies (ICRF) and neutral beam heating. At these 
power levels a conclusive determination of energy confinement 
scaling with power cannot yet be given. Central sawtooth and m = 
1 MHD stabilization is being obtained with centrally peaked lower 
hybrid (LH) current drive and the central electron temperature is 
peaking to values (~5 keV) well outside the bounds of “profile 
consistency.” In this case the electron energy confinement is appar- 
ently increased relative to the ohmic value. The production of rela- 
tivistic electrons via heating at the down-shifted electron cyclotron 
(EC) frequency is found to be consistent with theoretical predic- 
tions and lends support to the use of this method for heating in rel- 
atively high magnetic field devices. 





(DOE/ER/51030—11) US-Japan bumpy torus 

pplied Microwave Plasma Con- 

SA)). 1985. Contract AC03- 

‘ip (AMPC—14-018; CONF-8511209— 

Summ.). NTIS, PC A04/MF AOi; 1; GPO Dep. File 
Number DE86012141. 

From US/Japan bumpy torus workshop; Encinitas, CA, 
USA (1 Nov 1985). 

A US-Japan ELMO Bumpy Torus Workshop was held on 
November 1 and 2, 1985 in Encinitas, California. The workshop fo- 
cused on recent results from the Nagoya Bumpy Torus, EBT-1/S, 
and the proposed EBS program. The major results presented at the 
Workshop included extensive theoretical analyses of diamagnetic 
well formation by hot-electron rings in SM-1, a comprehensive 
review of recent experiments in NBT, and divertor concepts for 
EBS. Ikegami and Fujiwara summarized work on ring- and core- 
plasma properties, including conditions for stable ring operation, 
measurements of ring beta and the scaling of stored energy with 
heating power. Fujiwara reported a number of exciting results on 
ambipolar potential control in NBT. The successful outcome of 
ICRF experiments using twelve antennas was particularly striking. 
In operating regimes characterized by positive ambipolar potentials, 
the plasma density reached values in excess of 10*%°cm™* with ion 
temperatures in the 200 to 400 eV range. The plasma potential de- 
cayed with a time constant approach 0.1 sec after the ICRF pulse 
ended. These results appeared to be similar to predictions made 
over the past several years of greatly improved particle confine- 
ment in the positive ambipolar potential state. 


_ (DOE/ER/53035—1) [Higher-order atomic proc- 
in high temperature ]. Final report, July 1, 


plasmas 
1983-June 30, 1985. Hahn, Y. (Connecticut Univ., Storrs - 


(USA). Dept. of Physics). 26 Jun 1986. Contract AC02- 
76ET53035. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 13181. 

During this period we have: (1) continued with our bench- 
mark calculations of dielectronic recombination (DR) rate coeffi- 
cients for ions of interest to the fusion energy community; among 
these have been ions of the Mg sequence, such as Si, Ar®*, Fe’, 
and Mo, as well as the Ar-like system, Fe*. (2) We calculated 
DR cross sections for ions whose cross sections have just been, or 
are about to be, measured; e.g., Ca** and O. The effect of electric 
fields on DR has been considered for several ions, such as B**, C*, 
and Mg**. (3) We calculated Auger ionization rate coefficients for 
select targets of the Li and Be sequences, and for the Mg-like ion, 
Fe. (4) Past calculations have been upgraded to include the ef- 
fects of configuration interaction. 


42281 (DOE/ER/53175—4) Collisional processes of in- 
terest in MFE plasma research. Annual report, October 1, 
1985-July 31, 1986. Olson, R.E. (Missouri Univ., Rolla 
(USA). Dept. of Physics). 2 Jul 1986. Contract FG02- 
84ER53175. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012790. 

Research on this grant can be divided into two general 
topics: (1) determination of electron capture cross sections between 
impurity ions and hydrogen atoms needed for diagnostic studies of 
magnetic fusion plasmas, and (2) studies into reactions important in 
neutral beam ion source work. For topic (1) during last year, we 
completed cross section calculations for B** and Be* on H using 
the molecular state approach for energies between 50 eV/u and 10 
keV/u. At higher energies, 40 keV/u to 140 keV/u, we have com- 
pleted classical trajectory Monte Carlo calculations to determine 
the nl electron capture cross sections for He**, C*, N* and O* 
on H collisions. For ion source work, topic (2), collisional studies 
were completed for negative ion formation in the process H + Na 
— H™ + Na’. 


42262 (@OE/ER/53194—T2) Nonlinear 
nonlinear 


magnetohydro- 
dynamics: the effects of plasma fluctuations on the 
transport, confinement and heating plasma. Moni ‘ 
D.C. (Dartmouth Coll., Hanover, NH (USA). t. of 
Physics). 1986. Contract FG02-85ER53194. 8p. NTIS, 
A02/MF A01; GPO Dep. File Number DE86013246. 
We have explored numerical solutions of the three-dimen- 
sional magnetohydrodynamic equations and of the Strauss equa- 
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tions. In the former case, the emphasis has been on relaxation to 
force-free, field-reversed states in magnetofluids bounded by rigid 
conductors; in the latter case, the emphasis has been on disruptions. 
The competition bet+-een dynamic alignment of the velocity fields 
and magnetic fields and selective decay toward minimum energy 
states has been explored. Analytical expressions for density fluctua- 
tion spectra in MHD turbulence have been derived. Analytical ex- 
pressions for turbulent MHD resistivities and viscosities have been 
derived. 


42283 (DOE/ER/53218—1) Task I: magnetic confiii¢- 
ey Cae aD. we Annual report on fusion plasma 
Callen, J.D. (Wisconsin Univ., Madison (USA). 
Soe ‘of Nuclear Engineering). Jun 1986. Contract FG02- 
6ER53218. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
eaisber DE8 12792. 
The research performed under this grant over the current 9- 
1/2 month period has concentrated on some key Phaedrus tandem 
mirror plasma confinement and heating issues (drift-pumping calcu- 
lations, ponderomotive force effects, and moment approach to 
transport), on development of tokamak neoclassical MHD theory 
(nonlinear equations, instabilities and transport), and on some mis- 
cellaneous (mostly tokamak-related) topics (numerical equilibrium 
and resistive evolution studies for Tokapole II, rippling modes, 
direct loss effects on plasma moment equations). Progress in these 
and some other miscellaneous areas are briefly summarized in this 
progress report. 


42284 (DOE/ER/53218—2) Task II: modeling of ECRH 
heating in tandem mirrors and divertor physics for tokamaks. 
Annual report on fusion plasma theory, January 1-October 
14, 1986. Emmert, G.A. (Wisconsin Univ., Madison (USA). 
Dept. of Nuclear Engineering). Jun 1986. Contract FGO2- 
86ER53218. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012793. 

The research performed under Task II of this grant has fo- 
cused on the extension of divertor/limiter models to the intermedi- 
ate collisionality regime. The significant results have been the trans- 
formation of the ion kinetic equation and the condition of quasineu- 
trality in the scrape-off layer to a single integral equation for the 
electrostatic potential which is solved numerically. So far, solutions 
have been obtained for collisionality ranging from the collisionless 
limit to a mean free path about one-fifth of the scrape-off length. 
Explicit solutions for the ion distribution function and the electro- 
static potential profile, as well as the particle and ion heat flux into 
the sheath at the divertor/limiter target plate, are obtained. This 
work is briefly summarized in this report. 


42285 (DOE/ER/53218—3) Task III: auxillary 

caaae tae daar se ee 

plasma theory. Scharer, J.E. (Wisconsin Univ., Madison 
(USA). Dept. of Electrical and Computer Engineering) Fun 
1986. Contract FG02-86ER53218. 12p. NTIS, PC A 

A0l; pti Dep. File Number DE86012794. 

The research we have accomplished with this grant has fo- 
cused on ICRF coupling, wave propagation, heating and breakeven 
studies for tokamaks such as JET. The highlights include funda- 
mental work on a differential equation for wave fields incorporat- 
ing equilibrium gradients, strong absorption and mode conversion 
and a new wave power absorption and conservation relation for 
ICRF in inhomogeneous plasmas. We have also formulated and de- 
veloped a code which solves differential equation for ICRF wave- 
guide coupling in tokamak edge density regions. We are also exam- 
ining the excitation of ion Bernstein waves from fast magnetosonic 
waves occurring in density gradients. Our current efforts involve 
the explanation of current JET ICRF results such as the large elec- 
tron sawteeth in the core region in terms of hot, non-Maxwellian 
ICRF theory. 


_ ee ee pe aes See 
First second quarter report, January 1- 
June 30, 1985. Birdsall, C.K. (California Univ., Berkeley 
(USA). Electronics Research Lab.). 30 Jun 1985. Contract 
AS03-76ET53064. 38p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE8601 13048. 
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The research results reported during this period are on 
plasma theory and simulation, plasma-wall interactions, and large 
potentials in plasmas. (MOW) 


42287 (DOE/ET/53193—4) Plasma confinement theory. 
Progress report, October 1, ber 31, 1986. Ross, 
D.W.; Miner, W.H.; Wiley, J.C.; Ware, A.A. (Texas Univ., 
Austin (USA). Fusion Research Center). Jun 1986. Contract 
AS05-85ER53193. 1lp. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86013102. 
The Fusion Research Center Theory Program is devoted to 
ing the physics to tokamak plasmas. Areas to be investi- 
gated are: (1) theoretical interpretation and computer modelling for 
the FRC experimental program on the TEXT tokamak, consisting 
primarily of studies of thermal and particle transport; (2) Alfven 
wave heating and instabilities; and (3) fundamental problems in to- 
roidal confinement. 


42288 (GA-A—18474) Minimum state of MHD 
equilibria, Hsu, J.Y.; Chu, M.S. (GA Technologies, Inc., 
San Diego, CA (USA)). Jun 1986. Contract AC03- 
84ER53158. 6p. (CONF-860711—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012874. 
From Small scale turbulence and anomalous transport in 
magnetized a ; Cargese, France (7 Jul 1986). 
ly relaxed MHD equilibrium is obtained by imposing 
cia MHD perturbations constrained by the total plasma cur- 
rent. The minimum energy state reveals properties of profile con- 
sistency, bifurcated solutions, and a loss of equilibrium condition. It 
predicts the transport coefficient peaked at the plasma 7 and a 
unique current profile for given qo and q/sub 1/. 


42289 (AE—3925/8) Using photoelastic coating method 
for diagnostics of mechanical stresses in a model of the toroi- 
dal magnet of a tokamak with a strong magnetic field. Alek- 
seev, Yu.A.; Glushchenko, V.V.; Kisula, V.V.; Tatarinov, 
A.S. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 
- (in Russian). NTIS _ Sales Only), PC A02/MF AO1. 
File Number DE8670222 

Results of Cieen on measuring mechanical stresses in a 
conducting turn of a model of a toroidal tokamak magnet with a 
strong field and combined adiabatic compression of plasma filament 
by a photoelastic coating method for pulse magnetic fields up to 
10T1 are stated. The photoelastic method is based on that some iso- 
tropic transparent materials gain the temporary double refraction 
property i.e. become anisotropic. A thin layer of an optically active 
material is coated or glued on the object under investigation. Dis- 
placements of corresponding points of the surface of an optically 
active (photoelastic) layer appear during the surface deformation of 
the object investigated. Possibility for using photoelastic coating 
method for diagnostics of the model of the toroidal tokamak 
magnet with a strong magnetic field and combined adiabatic com- 
pression of plasma filament in the range of pulse magnetic fields up 
to 10T1 is shown. Regimes with fast (t approximately 0.25ms) and 
slow (t approximately 1.5ms) growths of a magnetic field in the 
magnet model were investigated. 


42290 (IAE-—3952/6) Structure of heavy impurity X-ray 
lines in a high-temperature rarefied plasma. Gontis, V.G.; Li- 
sitsa, V.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1984. 2Ip. Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86702225. 

The determination of heavy impurities concentration and 
their distribution according to a degree of ionization is an important 
problem for Tokamak devices. There are ions with the charge up 
to or over 10. Such ion radiate large massives of adjacent lines 
wich are satellites of the resonance line of the live ion and group 
into pronounced maximums. Integral intensities of these maximums 
can be used for the diagnosis of impurity concentrations and their 
distribution according to a degree of ionization. Excitation channels 
of 2p-1s heavy impurities transition in a high-temperature dis- 
charged plasma are discussed. The form of iron and chromium X- 
ray K-lines formed by transitions in multichargd ions of different 
ionization ratio is calculated. The influence of such effects of non- 
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equilibrium as escape of electrons, diffusion and recharging on neu- 
tral hydrogen atoms is investigated. Calculation results are com- 
pared with the experiments at Tokamak-type devices. 


42291 (IAE—3963/7) Study on the interaction of lower- 
hydrid waves with plasma of the T-7 device in the current 
generation mode. Alikaev, V.V.; Gvozdkov, Yu.V.; Ivanov, 
D. DP. ee Komitet po Ispol'zovaniyu ‘Atomnoj 
eae > SSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 
. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 

Fi e Number DE86702224. 

To develop a continuously operating tokamak reactor it is 
necessary to solve a problem of stationary current maintenance in 
plasma. In the T-7 facility current is generated under HF power in- 
troduced into a chamber in the form of tranvelling, in the toroidal 
direction, decelerated low-hybrid waves at (2-10) x 10%cm™* 
plasma electron density, approximately 100 kA discharge current, 
1.9 Tl toroidal magnetic field. Current generation was recorded by 
the voltage decrease in the by-pass of plasma filament. X-ray meas- 
urement have shown that the generated current is transfered with 
electrons of 20-100 keV energies localized in central areas of 
plasma filament. HF power for the current generation coincides 
with theoretically calculated power transfered with low-hybrid 
waves travelling in the direction of electron current movement. 
Decrease of radiation losses of luminosity intensity of Dsub(§), 
CIII lines with simultaneous growth of electron density during the 
action of HF power is apparently related to the particle confine- 
ment time increase in the low-hybrid current generation modes. 


42292 (IAE—3966/6) Stochasticity effect on the current 
generation by HF-waves at small phase velocities. Polevoj, 
A.P. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 
8p. (in R Russian). NTIS Sales Only), PC A02/MF AO1. 
File Number DE8670222 

en iets anys 
longitudinal phase velocity and tokamak plasma electrons was con- 
sidered. Effect of electron movement stochastization was taken into 
account. It is shown that the wave packages suited for current gen- 
eration providing the equilibrium with the given margin of stability 
transfer momentum and energy both to flight and trapped electrons 
but the interaction of a wave package with trapped electrons results 
in no current generation, but leads to the appearance of ambipolar 
radial and toroidal fluxes of trapped particles. So the effect of cur- 
rent generation in the interaction of a wave package and trapped 
electrons is weakr than in the interaction with flight ones. Neoclas- 
sical effects appearing during such interaction have been estimated. 


42293 (AE—4028/6) On the kinetic theory of beam- 
plasma instability of electron beams. Popkov, 
N.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
—— SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 

. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86702226. 

The method of proper and improper modes has been applied 
to consider plasma-beam instability of space-bounded electron 
beams having the form of a flat layer and being in unbounded ho- 
mogeneous plasma and in a weak magnetic field. Any initial pertur- 
bation during evolution is shown to tend to the localized proper os- 
cillation mode in the beam range. The dependence of the increment 
of the proper oscillation mode on medium dispersion and beam 
width is investigated. 


finger, C. (Max- 
(Germany, F.R.)). Oct 1985. 41p. NTIS 
PC A03/MF A01. File Number E8675 1992. 
A new small-sized four-bolometer module for application in 


high-temperature plasma has been designed. The four 
bolometers and the four reference bolometers shielded against radi- 
ation are placed side by side on one kapton foil, the entire arrange- 
ment occupying an area of 2.0x3.3 cm* The central part of each 
bolometer consists of a 1.5x4 mm? large, 4 to 15 ym thick radiation 
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absorber made of gold, a 7.5 ym thick kapton carrier foil, and a 
0.05 pm thick meander-like gold resistor (conduction path width: 
30 pm). It offers all the advantages already provided by the well- 
known ASDEX and JET bolometers, such as very high operating 
reliability and resistance to nuclear radiation damage. It is optional 
to enlarge the cooling time constant of the bolometer in a con- 
trolled way from a few milliseconds up to several hundreds, thus 
improving the sensitivity to very weak signals in the low-frequency 
(<=20 Hz) part of the radiation spectrum, by means of an addi- 
tional (thin) gold layer that delays the heat losses from the bolome- 
ter foil to the cooling body. Since the boiometer is very suitable for 
AC-bridge electronics and all bridge resistors are arranged on a 
minimum area interference signals should be suppressed to extreme- 
ly low levels. (orig.). 


Ce ae edge — Noche , 
asymmetries in euhauser, J.; 
eres W.; ae te R. ae nea ERD Doe 1985. on 
Deerrent entin Only), OC AO3/MF AOI. File Number 
DE86752366. 

The thermal stability of a collisional, radiating edge plasma 
of magnetic confinement experiments is investigated analytically 
and numerically. A fluid description is used including a non-local 
electron heat flux model and non-equilibrium impurity radiation 
cooling. The di relation of a homogeneous plasma is de- 
rived analytically and stability criteria are given. Various experi- 
mental scenarios are simulated with a sophisticated numerical 
model, demonstrating the formation and history of global and local 
‘marfes’ and relaxation oscillations under appropriate conditions. 
These results compare well with experiment even in many details, 
proving in turn.the relevance of the model. (orig.). 


42296 (iPP—6/258) Natural current 
maks. Biskamp, D. (Max-Planck-Institut Ag “soe gon 
Garching (Germany, F.R.)). Jan i986. 8p. NTIS (U 
Only), PC A02/MF ‘A01. File Number DE86752354. 


profiles in _ 


It is proposed that a certain class of equilibrium, which 
follow from an elementary variational principle, are the natural cur- 
rent profiles in tokamaks, to which actual discharge profiles tend to 
relax. (orig.). 


42297 (@PP—III/108) Spectroscopy as a major pro- 
gramme in ASDEX< - a discussion study. Fussmann, G. (Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). Mar 1986. 39p. (In German). NTIS us Sales Only), 
PC A03/MF AOl1. File Number De867S2376. 

This report deals with the objectives and possibilities of a 
spectroscopy programme in ASDEX and provides some basic in- 
formation on the relevant processes of atomic physics in tokamaks. 
The spectroscopic analogies found in observation of astrophysical 
objects are also briefly treated. In addition, the possibilities for con- 
ducting investigations in alternative high-Z ion sources are dis- 
cussed. A first proposal for an appropriate programme is then for- 
mulated. (orig.). 


((PP—III/109) Anomalous transport in tokamaks 
with. ohmic and auxiliary heating. Becker, G. (Max-Planck- 
Institut fuer hysik, Garching (Germany, F.R.)). Mar 
1986. 19p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86752377. 

The anomalous electron heat diffusivity chisub(e) is investi- 
gated by a power scan of the injection heating and by the time evo- 
lution of L (low confinement) discharges. It is shown that devi- 
ations from the ohmic scaling occur if the non-ohmic electron heat- 
ing locally exceeds the ohmic power density. The change in scaling 
is attributed to a self-regulating process connected with strong tur- 
bulence, which adjusts chisub(e) to the injection heating with its 
different on the plasma parameters. With this process, 
the shape of the electron temperature profile is not constrained by 
the profile consistency. It is further concluded that the different 
scalings are not due to other instabilities or saturation effects, 
which is consistent with the expected highly turbulent state. Con- 
straints on chisut(e) are derived from the electron and ion energy 
equations and the shape of the measured electron temperature pro- 
files. For small injection power complex chisub(e) scalings result 
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which cannot be represented by superposing the ohmic and L scal- 
ings. (orig.). 


(Juel—2025) Enhanced small scale turbulence 6a- 
cillations correlated to sawtooth relaxations in the TEXTOR 
tokamak. Rogister, A.; Hasselberg, G.; _— A.; Boileau, 
A.; Van Andel, H.WH: Hellermann, M . von. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Plasmaphysik; Montreal Univ., Quebec Canada). Dept. of 
Physics). Nov 1985. 33p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86752360. 

A periodic enhancement of the microturbulence level by 
sawtooth relaxations has been detected by CO: laser forward scat- 
tering in the TEXTOR tokamak. This feature is reproduced quanti- 
tatively by a heat transport code in which the anomalous electron 
transport coefficient is calculated self consistently following a theo- 
retical model of the saturation of the dissipative trapped electron 
instability. The code also predicts a strong modulation of the heat 
flux throughout the whole plasma and a strong "profile consisten- 
cy” as continuous temperature measurements have demonstrated. A 
simple interpretation of these results is given. Calculated global 
plasma parameters, such as the energy confinement time and the 
loop voltage, are in good agreement with the measured values. 
(orig.). 


42300 (KAERI/RR—442/84) Survey of fusion reactor 
technology. Conceptural design of tokamak fusion power reac- 
tor and development of experimental technology for fusion re- 
search. Kang, Hee Dong; Whang, Chul Kyu; Choi, Byung 
Ho; Lee, Kwang Won; In, Sang Ryul; Song, Woo Sub; 
Cho, Byung Seob; Kim, Yong Che. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Mar 
1985. 285p. (In Korean). NTIS (US Sales Only), PC A13/ 
MF AO1. File Number DE86702222. 

1. Conceptual design of fusion reactor: A major objective of 
the present study was to determine the key materials requirements 
and to assess the potential of the candidate materials for the first 
wall/blanket of TFPR. A qualitative and methodological study for 
the conceptual design has been emphasized rather than quantative 
calculations. It seems that such activities in our fusion research pro- 
gram are a shortcut to follow the present status of the fusion re- 
search in the developed countries. 2. Small Research Construction: 
A small research tokamak device (R=27cm, a=5cm) KAERI has 
been constructed during the years of 83 and 84 as a part of the 
fusion research program. In this year manufacturing and winding of 
the toroidal magnet composed of 28 D-shaped toroidal field coils 
are accomplished. The toroidal field strength at the plasma center 
will be 4 tesla and the resistance and inductance of the toroidal 
magnet are 46 mohm and 6.6 mH respectively. Two solenoid type 
O.H. coils and four equilibrium field coils are also fabricated. The 
electromotive force of the O.H. coils is 1.2x105 AT and the equilib- 
rium plasma current will be about 100 KA. 3. Construction of D-T 
Neutron Generator: A precision emittance measuring system using 
multi-slit and a W-wire scanner was designed and fabricated. The 
beam emittance of the 3 extraction electrode ion sources was 25-30 
mm mrad, about 1/3 of the maximum permissible design value. A 
magnet quadrupole doublet was also fabricated and its magnetic 
and optical properties are investigated. 


42301 (KGI—189) Waves below the proton pene 
in a multicomponent plasma. Andre, M.; Oscarsson, T. 
(Kiruna Geophysical ian (Sweden)). Feb 1985. 6 . NTIS 
(US Sales Only), PC A04/MF AOl. File umber 
DE86702293. 

The wave modes below the proton gyrofrequency in a “4 
mogenous, non-relativistic multicomponent plasma are studied. 
detailed discussion of the dispersion relation and the Gansiic 
tensor is given. Numerical methods are used to study the propaga- 
tion properties and the polarization for all angles of propagation 
relative to the ambient magnetic field. Analytical dispersion equa- 
tions for some regions of parameter space are discussed. Also 
modes close to multiples of ions gyrofrequencies are considered. 
Numerical and analytical studies reveal that waves destabilized by 
ion distributions with temperature of loss-cone anisotropies may be 
found propagating in nearly any direction. The largest growth rates 
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are often found for parallel propagation, but many loss-cone distri- 
bution give emissions only for propagation at angles of more than 
45 degrees off the ambient magnetic field. Hot particle distributions 
may influence not only temporal growth but also the group veloci- 
ty, and thus cause non-convective instabilities. High temperature 
distributions may also, even when they are anisotropic, significantly 
increase damping in some regions of frequency wave vector space. 


42302 (LRP—291/86) ADLER: a 2-D + 2-D quasilinear 
code. Succi, S.; Appert, K.; Vaclavik, J. (Ecole Polytechni- 
ue Federale, Lausanne (Switzerland)). May 1986. 12p. 
CONF-860515—3). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86901546 
From EPS conference on computational physics - computing 
in ees physics; Partenkirchen, F.R. Germany (13 May 1986). 
ADLER (Anomalous Doppler Lausanne Electron Run- 
away), a 2-D + 2-D finite element code recently developed at 
CRPP, Lausanne, is presented. This code is designed to investigate 
problems associated with lower-hybrid current drive. The basic 
structure of the code, including its convergence properties, is brief- 
ly illustrated together with some problems related to the discretiza- 
tion of the time variable, which arise in a long-time evolution. 


42303 (PPPL—2336) Degenerate four-wave mixing and 
phase conjugation in a collisional plasma. Federici, J.F.; 
Mansfield, D.K. (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). Jun 1986. Contract AC02-76CH03073. 30p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86013640. 

Although degenerate four-wave mixing (DFWM) has many 
practical applications in the visible regime, no successful attempt 
has been made to study or demonstrate DFWM for wavelengths 
longer than 10um. Recently, Steel and Lam established plasma as a 
viable DFWM< and phase conjugation (PC) medium for infrared, 
far-infrared, and microwaves. However, their analysis is incomplete 
since collisional effects were not included. Using a fluid description, 
our results demonstrate that when collisional absorption is small 
and the collisional mean-free path is shorter than the nonlinear den- 
sity grating scale length, collisional heating generates a thermal 
force which substantially enhances the phase conjugate reflectivity. 
When the collisional attenuation length becomes comparable to the 
length of the plasma, the dominant effect is collisional absorption of 
the pump waves. Numerical estimates of the phase conjugate reflec- 
tivity indicate that for modest power levels, gains =1 are possible 
in the submillimeter to centimeter wavelength range. This suggests 
that a plasma is a viable PC medium at those long wavelengths. In 
addition, doubly DFWM is discussed. 


42304 (UCB/ERL-M—86/15) Saturation and post-satu- 


ration behavior of the Alfven ion-cy instability: a simu- 
lation study. Otani, N.F. (California Univ., Berkeley (USA). 
Electronics Research Lab.). 19 Feb 1986. Contract AS03- 
76ET53064. . NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 13043. 

Two computer codes based on different algorithms are em- 
ployed in the study of the Alfven ion-cyclotron instability. Features 
of quasilinear diffusion are clearly exhibited and identically mod- 
eled by the two codes. Ion trapping is also observed and appears to 
play an important role in the saturation process. Relaxation of the 
anisotropy in the ion temperature and transverse wave energy 
transfer from intermediate to long wavelength modes are observed 
to proceed more slowly following instability saturation when the 
possibility of nonlinear A x B electrons is allowed, and more slowly 
still then longitudinal ion sound modes are present. Fluctuations in 
the short wavelength modes are shown to be a discrete particle 
effect, with levels agreeing with predictions calculated from a test- 
particle model. 


42305 (UCB/ERL-M—86/18) Stabilizing effects of 
finite-amplitude rf waves on the interchange instability. Otani, 
N.F. (California Univ., Berkeley (USA). Electronics Re- 
search Lab.). 28 Feb 1986. Conaana AS03-76ET53064. 26p. 
NTIS, PC A03/MF A0l1; GPO Dep. File Number 
DE86013042. 

eee ee een are eee oe ae 
the interchange instability are studied theoretically in a three-di- 
mensional quasineutral Darwin two-fluid system. An exact energy 
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conservation law is developed for the system equations. The per- 
turbed dynamical quantities are expanded to second order in the 
fluid displacements and it is demonstrated that a Lagrangian exists 
for the system. The interchange perturbation energy is calculated 
and terms associated with the perturbed magnetic potential energy 
are analyzed. For the terms studied, it is found that no stabilization 
of the incompressible interchange mode occurs unless the rf wave 
pre ermek o iy = aig corp ony way, dee age 

dicular-propagating sidebands does not influence the stability of 
perpendicularly-propagating interchange modes. The stabilizing in- 
fluence of these terms also does not depend directly on the pres- 
ence of rf field gradients. The analysis suggests a physical mecha- 
nism by which rf stabilization can occur - the rf wave stabilizes the 
interchange mode by forcing the mode to bend magnetic field lines. 


42306 (UCB/ERL-M—86/44) Limits of linear response 
of a Vlasov distribution. Lawson, W.S. (California Univ., 
Berkeley (USA). Electronics Research Lab.). 3 Jun 1986. 
Contract AS03-76ET53064. 26p. NTIS, PC A03/MF AO0Ol1; 
1; GPO Dep. File Number DE86013044. 

The linear response of a periodic Vlasov plasma distribution 
function is computed to second order in the electric field (this pro- 
cedure is also given justification). The results for a specific electric 
field are then compared with the results of computer simulation for 
different amplitudes of the electric field. The onset of the deviations 
from linear theory as the amplitude increases are correctly predict- 
ed by trapping theory, indicating that trapping is responsible for 
limiting the validity of linear theory. 


42307 ee ee 

RF waves on the interchange in- 
stability. Otani, N.F.; Cohen, B.I. (California Univ., Berke- 
ley (USA). Electronics Research Lab.; Lawrence Liver- 
more National Lab., CA (USA)). 8 Jul 1986. Contract W- 
7405-ENG-48;AS03-76ET53064. 42p. NTIS, PC A03/MF 
AO0l; 1; GPO Dep. File Number D: 36013046. 

Results are presented from hybrid 2-d quasineutral Darwin 
simulations of the interchange instability in the presence of a large 
RF wave in the ion-cyclotron frequency range. The simulation 
models the plane perpendicular to the background magnetic field 
using cold, particle ions and a cold E x B electron fluid. Related 
theory is also discussed. Fluid equations appropriate to our simula- 
tion model are derived and their properties demonstrated and com- 
pared to simulation. A method for solving for the RF-modified 
growth rates from the fluid equations is described. It is generally 
expected that the current component associated with the mean, RF- 
induced ion drift is capable of influencing the stability of the inter- 
change mode; however, no modification of the mean ion drift is ob- 
served in simulations in which RF is present. Instead, in both the 
theory and simulation, an electron RF-field oscillation current 
dominates the modification to the gravitational current. As a result, 
even in the presence of large RF fields, (B/sub RF//B/sub 0/ = 
15%) only modest corrections to the interchange growth rates are 
observed. The effect is stabilizing for kL/sub n/ = 0.8-0.9, appar- 
ently for both signs of the ic-field gradient, and is de- 
stabilizing for larger values of kL/sub n, although the credibility of 
the simulation begins to become suspect here. Fractional reduction 
of the interchange growth rate is observed to be quadratically de- 
pendent on the RF wave amplitude, independent of ion-cyclotron 
resonant effects, and proportional to del B/sub RF/?/del B/sub 0/?, 
consistent with an eikonal theory developed for the study of stabi- 
lizing effects on perpendicularly-propagating fast Alfven waves. 
The results also suggest that additional gradient-independent stabi- 
lizing effects may be operative when kL/sub n/ ~ 1. 


42308 (UCB/ERL-M—86/50) Numerical simulations of 
turbulent trapping in the weak instability. Theil- 
haber, K.; Laval, G.; Pesme, D. (California Univ., Berkeley 
(USA). Electronics Research Lab.; Ecole Polytechnique, 91 
- Palaiseau (France). Centre de Physique Theorique). 5 Jun 
1986. Contract FG03-86ER53220. 39p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86013047. 

Numerical simulations of the weak beam-plasma instability 
were done in the turbulent regime where small-scale trapping is a 
dominent feature of the instability, a regime with behavior not pre- 
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dicted by quasilinear theory. It occurs when the trapping frequency 
nu = (k?D)/sup 1/3/ is larger than the growth rate y/sub k/ of 
the instability. The results of the simulations were compared with 
those of a specific model of the turbulence, the so-called “turbulent 
trapping” model, which gives precise formulas for the particle cor- 
relation functions, and predicts a growth rate well enhanced over 
the quasilinear value. It was found that the model gives accurate 
predictions for the correlation functions, and thus provides a good 
description of the turbulent structure of phase space. On the other 
hand, while growth rates were enhanced over the quasilinear 
values, the enhancements observed are smaller than expected from 
the quantitative predictions of the model. Further work is necessary 
to determine whether this discrepancy is a failing of the turbulent 
trapping model, or the result of the numerical limitations of our 
computational scheme. 


42309 Diffusion of azimuthal magnetic fields into a cylin- 
drical plasma. (Department of Chemical and Nuclear Engi- 
neering, University ofNew Mexico, Albuquerque, New 
Mexico 87131). Journal of Applied Physics; 60: No. 4, 1269- 
1273(15 Aug 1986). 

Simple analytic models have been developed to describe the 
current density and magnetic field profiles in a cylindrically sym- 
metric plasma carrying a z-italic-directional current. Solutions are 
obtained for time varying boundary magnetic fields characteristic 
of imploding liner and gas puff plasma implosions. The cylindrical 
models are compared with previously developed planar solutions. 
Applications to electromagnetically imploded plasma shells show a 
small variation in the magnetic field profiles at early times and 
large radius. These variations become more pronounced as the im- 
plosion moves to smaller radius. In general, the effects of cylindri- 
cal geometry become significant only when the outer radius 
reaches the same order as the magnetic field gradient scale length. 


42310 Absorption-spectroscopy diagnosis of pusher condi- 
tions in laser-driven implosions. (Los Alamos National Labo- 
ratory, University of California, Los Alamos, New Mexico 
87545). Physical Review [Section] A: General Physics; 34: No. 
1, 411-420(ul 1986). Contract FC08-85DP40200. 

Absorption spectroscopy has been used in this work to diag- 
nose the conditions in the pusher of laser-imploded targets. Absorp- 
tion lines are produced when continuum radiation from the hot 
central compressed gas passes out through the colder surrounding 
pusher. They can be used to determine both the temperature and 
the rho AR-italic product of the pusher around peak compression. 
Fair agreement is found between the experimental absorption spec- 
tra and simulations calculated by a hydrodynamic code. Applica- 
tions of this work to the diagnosis of future, high-compression im- 
plosions is discussed. 


42311 Intermediate-coupling calculation of atomic spectra 
from hot plasma, (Lawrence Livermore National Laborato- 
ry, University of California, P.O. Box 808, Livermore, Cali- 
fornia 94550). Physical Review [Section] A: General Physics; 
34: No. 1, 421-4270ul 1986). 

An algorithm is presented for the detailed computation of 
the spectral lines in hot, partially ionized plasmas in local thermo- 
dynamic equilibrium. The procedure uses the wave functions and 
state probabilities determined from the average atom model for mi- 
croscopic configuration accounting. We use intermediate coupling 
to include the detailed structure of the bound-bound transition 
arrays. The model is applied to bromine plasma under such temper- 
ature and density conditions that partially filled L-italic shells 
occur. 


es, ; 
» 2629-2632(16 Jun 


The nature of plasma waves which are resonantly excited 
when two laser beams beat in a rippled-density plasma is explored 
both theoretically and experimentally. A theoretical model is pre- 
sented which, for commonly encountered experimental parameters, 
predicts rapid saturation of the high—phase-velocity beat wave at 
an amplitude below that expected for relativistic detuning. Results 
of experimental studies of this process are presented. 


sical Review Letters; 56: No. 24. 
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42313 Feasibility of steady-state spheromak operation by 
ECRH current drive. Yoshioka, K.; Antonsen, T.M.; Ott, E. 
Jr. (Maryland Univ., College Park, USA. Lab. for Plasma 
and Fusion Energy Studies). Nuclear Fusion; 26: No. 4, 439- 
447(Apr 1986). 

The feasibility of steady-state spheromak operation using 
ECRH current drive is studied numerically. The model used com- 
prises ray tracing and a linear relativistic treatment of current gen- 
eration. It is assumed that the RF-generated current distribution 
will relax to that of the spheromak equilibrium. A reactor grade 
plasma with an average temperature of 18 keV, a density of 0.8 x 
10°m~*, a maximum magnetic field of 4 T and a fusion power of 
2100 MW can be sustained by launching less than 100 MW of 
ECRH power near the plasma surface. 34 refs, 7 figs. 


42314 Rotation scalings and momentum confinement in 
neutral-beam-injected ISX-B plasmas. Isler, R.C.; Wootton, 
A.J.; Murray, L.E. (Oak Ridge National Lab., TN, USA). 
Nuclear Fusion; 26: No. 4, 391-413(Apr 1986). 

Scalings of the central rotation in non-gettered, co-injected 
ISX-B discharges have been measured as a function of beam power, 
electron density and plasma current. Extensive studies are made 
possible by exploiting charge-exchange excitation (CXE) of O VIII 
lines to measure Doppler shifts. The rotation velocity, vsub(phi)(0), 
tends to saturate at (1.0-1.2) x 10’cm.s~'! when Psub(b) approx.= 
0.5 MW, showing little further increase up to the maximum input of 
2 MW; vsub(phi)(0) is independent of nsub(e) and Isub(p). Momen- 
tum confinement times in quasi-steady plasmas are 10-16 ms for n- 
barsub(e)=4.5 x 10’°cm~* Counter-injection discharges always dis- 
rupt, but before this event vsub(phi)(0) is the same as for co-injec- 
tion plasmas. The addition of a third beam line, permitting injection 
of up to 2 MW of balanced neutral-beam power, has allowed com- 
parisons of the energy and particle confinement in rotating and 
non-rotating plasmas with the same total neutral-beam input. In 
those cases where impurity buildup can be avoided, it is found that 
the ISX-B empirical scaling of energy confinement time is repro- 
duced with balanced injection. Thus, the unfavourable Psub(b)sup(- 
2/3) dependence of tausub(E)* is not the result of rotation. Studies 
of impurity behaviour under differing injection conditions have 
been extended to include fully stripped low-Z ions. The results are 
consistent with previous investigations of metallic elements which 
revealed strong dependences on the sense (co versus counter) of in- 
jection. The potentials calculated from momentum balance, using 
measured rotation profiles and typical plasma density and tempera- 
ture profiles, are in qualitative agreement with the potentials meas- 
ured directly for various combinations of co- and counter-injection. 
43 refs, 31 figs. 


42315 Reversed-field pinch experiments with a resistive 
shell, Goforth, R.R.; Carlstrom, T.N.; Chu, C. (GA Tech- 
nologies, Inc., San Diego, CA, USA). Nuclear Fusion; 26: 
No. 4, 515-517(Apr 198 

Reversed-field pinch configurations produced in the OHTE 
device using a resistive shell were maintained for up to 7.5 times 
the shell resistive time. The plasma density, resistance, and magnet- 
ic fluctuations do not evolve significantly while the plasma current 
is sustained, and the plasma behaviour is similar to that previously 
observed in conducting shell OHTE/RFP experiments. The experi- 
mental observations suggest that a highly conducting shell may not 
be required for the stability of a reversed-field pinch. 9 refs, 3 figs. 


_ Bounce-averaged Fokker-Planck code for stellara- 

tor transport. Mynick, H.E.; Hitchon, W.N.G. (Princeton 
Univ., NJ, USA. Plasma Phi ysics Lab.; Torsatron/Stellara- 
tor Lab., Wisconsin Univ., lathe, USA). Nuclear Fusion; 
26: No. 4, 425-438(Apr 1986). 

A computer code for solving the bounce-averaged Fokker- 
Planck equation appropriate to stellarator transport has been devel- 
oped and its first applications have been made. The code is much 
faster than the bounce-averaged Monte-Carlo codes, which up to 
now have provided the most efficient numerical means for studying 
stellarator transport. Moreover, since the connection to analytic ki- 
netic theory is more direct for the Fokker-Planck approach than 
for the Monte-Carlo approach, a comparison of theory and numeri- 





5781 / ERA-11/18 


cal experiment is now possible at a considerably more detailed level 
than previously. 24 refs, 9 figs. 


42317 Tokamak MDH equilibrium generation by narrow- 

spectrum fast-wave current drive. Ehst, D.A.; Evans, K. Jr.; 

1 ena, D.W. (Argonne National Lab., IL, USA; Princeton 

niv., NJ, USA. Plasma Physics Lab.). Nuclear ’ Fusion; 26: 
No. 4, 461-471(Apr 1986). 

One key to achieving high beta in a tokamak may be the 
proper control of the plasma pressure and current density profiles. 
In principle, if steady-state RF current drive is used, the current 
density may be tailored by a careful selection of the wave frequen- 
cy and the power spectrum. This study uses the self-consistent 
theory of RF current drive in an axisymmetric torus to compute 
the MHD equilibrium generated by the fast (magnetosonic) wave 
current driver. This is accomplished by iterations in a calculation of 
the MHD equilibrium for a given diamagnetism function, 
F(psi)=RBsub(t), and a ray-tracing calculation which determines 
F(psi). The various wave and plasma characteristics which deter- 
mine the equilibrium are examined, and it appears possible to create 
a large diversity of equilibria. 19 refs, 12 figs. 


42318 Generalized banana-drift transport. Mynick, H.E. 
(Princeton Univ., NJ, USA. Plasma Physics Lab.). Nuclear 
Fusion; 26: No. 4, 491-506(Apr 1986). 

The theory of tokamak ripple transport in the banana-drift 
and ripple-plateau regimes is extended in a number of directions. 
The theory is valid for small values of the toroidal periodicity 
number n of the perturbation as well as for the moderate values (n 
approx.= 10-20) previously assumed. It is shown that low-n pertur- 
bations can produce much greater transport than the larger-n per- 
turbations usually studied. In addition, the ripple perturbation is al- 
lowed arbitrary values of poloidal mode number m and frequency 
, making it applicable to the transport induced by MHD modes. 
Bounce averaging is avoided, so the theory includes the contribu- 
tions to transport from all harmonics of the bounce frequency, pro- 
viding a continuous description of the transition from the banana- 
drift regime to the ripple-plateau regime. The implications of the 
theory for toroidal rotation in tokamaks are considered. 21 refs, 5 
figs. 


42319 Multipinch - a reversed-field pinch with a magnetic 
well. La Haye, R.J.; Jensen, T.H.; Lee, P.S.C.; Moore, 
R.W.; Ohkawa, T. (GA Technologies, Inc., San Diego, CA, 
USA). Nuclear Fusion; 26: No. 3, 255-265(Mar 1986). 
The Multipinch is an axisymmetric, vertically elongated to- 
roidal pinch with a reversed toroidal field and an internal 
eight separatrix. Unlike the circular cross-section pinch, the Multi- 
pinch configuration has a magnetic well. A magnetohydrodynamic 
equilibrium code for a non-circular reversed-field pinch is described 
and equilibrium calculations for the experimental device are pre- 
sented. Experimental results concerning plasma configuration and 
stability are given. It was found that the up-down symmetric con- 
became ic when the toroidal current was in- 


figuration 

creased to a level at which the toroidal field at the conducting shell 
wall became zero. This was found to be consistent with the mini- 
mum-energy Taylor configuration for the vertically elongated Mul- 
tipinch. 10 refs, 20 figs. 


42320 Effect of pellet fuelling on energy transport in oh- 
mically heated Alcator C plasmas. Wolfe, S.M.; Greenwald, 
M.; Gandy, R. (Massachusetts Institute of "Technology, 
Cunbilien. USA. Plasma Fusion Center). Nuclear Fusion; 
26: No. 3, 329-337(Mar 1986). 

Time-dependent transport analysis calculations have been 
carried out, using experimentally determined plasma parameters to 
obtain the variation of electron and ion thermal diffusivities follow- 
ing pellet injection into moderate-density Alcator C discharges. 
The ion thermal diffusivity, which is typically higher than neoclas- 
sical predictions by a factor of three to five in the gas-fuelled target 
ee rr ce ee ee 

the neoclassical value. The electron thermal conductivity is not re- 
duced after pellet injection. The improvement in ion transport cor- 
relates with the peaking of the density profile and may be related to 
the reduction in the quantity etasub(i)is identical to d In Tsub(i)/d 
In n, which is inferred to lie close to the critical value for stability 
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of drift modes driven by the ion temperature gradient. 

tion of these results to higher-density plasmas, for which the elec- 
tron and ion losses cannot be unambiguously measured, is consistent 
with previously reported increases in global energy confinement 
time accompanying pellet injection. 12 refs, 10 figs. 


42321 Evolution of the electron temperature 
Oe er ee oe E 
P.C.; Arunasalam, V. (Princeton Univ., os USA. Plasma 
oo Lab.). Nuclear Fusion; 26: No. 3, 339-348(Mar 

Blackbody electron cyclotron emission was used to ascertain 
and study the evolution and behaviour of the electron temperature 
profile in ohmically heated plasmas in the Tokamak Fusion Test 
Reactor (TFTR). The emission was measured with absolutely cali- 
brated millimetre wavelength radiometers. The electron tempera- 
ture profile normalized to the central temperature and the minor 
radius was observed to broaden substantially with decreasing limit- 
er safety factor qsub(a) and to be insensitive to the plasma minor 
radius. Sawtooth activity was seen in the core of most TFTR dis- 
charges and appeared to be associated with a flattening of the elec- 
tron temperature profile within the plasma core where q<or 
approx.1. Two types of sawtooth behaviour were identified in large 
TFTR plasmas (minor radius a <or. approx.0.8 m): a ‘normal’ saw- 
tooth with typically 35-40 ms period and a ‘compound’ sawtooth 
with 70-80 ms period. The compound sawtooth was characterized 
by what appeared to be a partial reconnection, which occurs away 
from the plasma core, in addition to a full reconnection. A multiple 
linear regression analysis of the central electron temperature 
Tsub(e)(0), with toroidal field Bsub(T), major radius R, minor 
radius a, plasma current Isub(p) and effective ion charge Zsub(eff), 
results in a scaling of the form Tsub(e)(0) varies as to 
Bsup(0.78)sub(T) Rsup(-0.31)asup(1.1)Zsup(0.45)sub(eff)Isup(- 
0.24)sub(p), for which the major radial was obtained by 
comparison with earlier PLT data. 29 refs, 13 figs. 


42322 Analysis of the unbalanced NBI rotation experi- 
ments in the ISX-B, PLT and PDX tokamaks. Stacey, W.M. 
Jr.; Ryu, C.M.; Malik, M.A. (Georgia Institute of Technolo- 
ay, a USA). Nuclear Fusion; 26: No. 3, 293-302(Mar 

The recently developed theory for toroidal momentum con- 
finement, which is based upon neoclassical gyroviscosity, has been 
applied to the analysis of the unbalanced NBI rotation experiments 
in ISX-B, PLT and PDX. Measured steady-state rotation velocities, 
momentum confinement times inferred therefrom and momentum 
confinement times inferred from rotation decay after termination of 
NBI were compared with theoretical predictions. Good agreement 
between theory and experiment was obtained over a wide range of 
the parameters which enter the theory (R, Z, T, B). 23 refs, 5 figs, 
2 tabs. 


42323 stabilization of interchange ballooning modes. 
Myra, J.R.;  D ippolt, D.A. (Science Applications, Inc., 
Boulder, CO, U Plasma Research Inst.). Nuclear Fusion; 
26: No. 3, 361-365(Mar 1986). 

A fully electromagnetic theory describing the interaction of 
radiofrequency waves with low-frequency curvature-driven modes 
in mirror geometry is presented. The theory includes the direct 
ponderomotive force terms and sideband mode coupling on an 
equal footing. Tandem mirror stabilization experiments are dis- 
cussed with emphasis on further measurements that would enable a 
more definitive comparison of theory and experiment. 11 refs, 1 fig. 


42324 Plasma potential of ohmically heated tokamak 
plasmas. Ohkawa, Tihiro. (GA Technologies Inc., San 
Diego, CA, USA). Kakuyugo Kenkyu; 52: No. 5, 442- 
445(Nov 1984). 

The presence of neutral atoms in the tokamak plasma results 
in the negative plasma potential. The experimental results in ohmi- 
cally heated plasmas can be explained by this model. 
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REFER ALSO TO CITATION(S) 40919, 40927, 40996, 41357, 41973, 41992, 
42300, 42300, 42310 


42325 (CEA-CONF—7894) Tritium problems in a ther- 
monuclear fusion device. Work underway at CEA, Leger, D. 
(CEA Centre i ged Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). May 1985. yo (CONF-850405— 17- 
Summ.). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86751938. 

From 2. national topical meeting on tritium technology in 
fission, fusion and isotopic applications; Dayton, OH, USA (30 Apr 
1985). 

. Published in summary form only. 


42326 (CEA-CONF—8075) Transformation of a plane 
shock into uniform clindrical or spherical shock by wall shap- 
ing. Sailllard, Y. (CEA Centre d'Etudes de Limeil, 94 - Vil- 
leneuve-Saint-Georges (France)). Aug 1985. 5p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86751912. 

From Conference at the University of California; Berkeley, 
CA, USA (29 Jul - 1 Aug 1985). 

This paper deals with the possibility of generation of uni- 
form strength cylindrical or spherical shock wave from an initial 
uniform plane shock by two dimensional configuration of the wall 
of the shock tube. It is shown that this problem has a solution, in 
the frame of Whitham’s theory. 


42327 (CONF-8604223—1) TFTR and other large toka- 
maks. Furth, H.P. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). 1986. Contract AC02-76CHO03073. 23p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86012761. 

From Symposium on controlled nuclear fusion; Vienna, Aus- 
tria (10 ne 1986). 

ief review of the world’s 4 largest tokamaks is given. 

Some operational parameters are described for each. (MOW) 


42328 (DOE/ER—0113/5, pp 2-6) Solid tritium breed- 
ing materials. Johnson, C.E.; Fischer, A.K.; Tam, S.W. (Ar- 
gonne National Lab., IL). Mar 1986. NTIS, PC A04/MF 
AO1. File Number DE86010065. 

In Eighth annual progress report on special purpose materi- 
als for magnetically confined fusion reactors. 

Work on the thermodynamics of candidate blanket materials 
and on thermal conductivity in y-LiAlO2 is reported. The thermo- 
dynamic data indicated that tritium recovery from breeder materi- 
als (LiAIO2, LieO, LisSiO,) is enhanced through the use of a proti- 
um-purge gas stream. Oxygen activity was found to be an influen- 
tial variable, especially at higher temperatures (1300 K). Theoreti- 
cal analysis of tritium release data from the TRIO experiment indi- 
cates that at lower temperatures diffusion is the rate-limiting step 
while at higher temperatures no one process is dominant. 


42329 pt pee uke 9-10) Effects of neutron- 


irradiation on MgAhLO, and Tucker, D.S.; Zocco, T.; 
Kise, C.D.; Kennedy, J.C. (Los Alamos National Lab., 
NM). Mar 1986. NTis, PC A04/MF AO1. File Number 
DE86010065. 

In Eighth annual progress report on special purpose materi- 
als for we confined fusion reactors. 

This work was performed to evaluate the effects of neutron- 
irradiation on the microstructure, strength and density of one form 
of polycrystalline spinel and one form of polycrystalline alumina 
and compare changes in these materials with results from single- 
crystal forms of spinel and alumina. One type each of MgAhOS$ 
and AlOs; were irradiated to neutron fluences of 2 x 107° n/m? E 
0.1 MeV at 650K. TEM examination revealed dense arrays of dislo- 
cation loops and denuded grain boundaries in spinel and dense 
arrays of fine aggregated damage, possibly loops in alumina. Spinel 
and alumina showed a 24.4% increase and 25.6% decrease in 
strength respectively. While spinel was seen to densify slightly 
(0.316%), alumina swelled 3.22% after irradiation. These results are 
correlated with previously obtained data. 
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42330 (DOE/ER—0113/5, pp 11-16) Millimeter-wave 
ee of neutron-irradiated ceramics for RF-window 

MFE applications. Frost, H.M. (Los Alamos National Lab., 

Mar 1986. NTIS, PC A04/MF AOl1. File Number 
DE86010065. 

In Eighth annual progress report on special purpose materi- 
als for magnetically confined fusion reactors. 

In response to materials needs connected with electron cy- 
clotron resonance RH) in magnetic fusion energy 
(MFE) reactors, the facility at Los Alamos for dielectric properties 
measurements on irradiated materials was upgraded to include a ca- 
pability in the millimeter-wave region. With it, dielectric constants 
(K) and loss tangents (tan5) were measured at frequencies (f) of 
about 95 GHz for polycrystalline alumina and beryllia specimens 
inserted into WR-10 waveguide after irradiations in EBR-II at 
385°C and an average fluence of 8 x 10% n/cm? (E > 0.1 MeV). 
Relative to annealed controls, the dielectric loss quantity Ktand 
doubled for both ceramic types. Furthermore, the BeO material un- 
derwent substantial enough changes in K and mass density rho to 
indicate the likelihood of millimeter-window thickness detuning. 


42331 (DOE/ER—0113/5, pp 17-19) Continued swelling 
of spinel after neutron irradiation. Co , W.A.; Clinard, 
F.W. Jr.; Itoh, N.; Greenwood, L.R. Alamos National 
Lab., NM). Mar 1986. NTIS, PC A04/MF AOl1. File 
Number DE86010065. 

In Eighth annual progress report on special purpose materi- 
als for magnetically confined fusion reactors. 

The purpose of this work was to evaluate the nature of 
swelling in MgAlO, at low levels of neutron damage, to aid in un- 
derstanding defect behavior in this candidate fusion reactor materi- 
al. Samples of single-crystal MgAleO, were irradiated to doses as 
high as 8 x 10”? n/m? (E > 0.1 MeV) at =50 °C in the Omega 
West Reactor. Swelling was measured periodically after removal 
from the reactor, and it was found that all samples showed post- 
irradiation growth. This effect is tentatively attributed to aggrega- 
tion of interstitial atoms into dislocation loops. 


42332 Sn 5, pp 21-24) Use of the Nation- 
al Low-Temperature N eutron Irradiation Facility (NLTNIF) 
for fusion materials aie Coltman, R.R. Jr.; Kerchner, 
H.R.; Klabunde, C.E. (Oak Ridge National Lab., TN). Mar 
1986. NTIS, PC A04/MF AO1. File Number DE86010065. 

In Eighth annual progress report on special purpose materi- 
als for etically confined fusion reactors. 

In May 1983 the Division of Materials Sciences, Office of 
Basic Energy Sciences of the Department of Energy authorized the 
establishment of a National Low-Temperature Neutron Irradiation 
Facility (NLTNIF) at ORNL’s Bulk Shielding Reactor (BSR). The 
NLTNIF, which will be available for qualified experiments at no 
cost to users, will provide a combination of high radiation intensi- 
ties and special environmental and testing conditions that have not 
been previously available in the US. Since the DOE authorization, 
work has proceeded on the design and construction of the new fa- 
cility without interruption. This report describes the present status 
of the development of NLTNIF and, for the information of new 
candidate users, a recounting of the major specifications and capa- 
bilities is also given. 


42333 (DOE/ER—0113/5, pp 25-32) Irradiation effects 
on organic insulators. Kasen, M.B. (National Bureau of 
Standards, Boulder, CO). Mar 1986. NTIS, PC A04/MF 
A01. File Number DE86010065. 

In Eighth annual ye os ed report on special purpose materi- 


als for magnetically confined fusion reactors. 
The overall objective of this work is to contribute to devel- 


opment of organic insulators having the cryogenic neutron irradia- 
tion resistance required for MFE systems utilizing superconducting 
magnet confinement. The system for producing standard 3.2-mm 
(0.125-in) diameter rod specimens discussed in previous reports has 
been further refined to permit the fabrication of both fiber-rein- 
forced and heat-resin specimens from hot-melt resin systems. The 
method has been successfully used to produce very high quality 
specimens duplicating the G-11CR system and specimens from a 
variant of that system eliminating a boron-containing additive. We 
have also produced specimens from an epoxy system suitable for 
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impregnation or potting operations and from a bismaleimide polyi- 
mide system. These materials will be used in the first irradiation 
program in the National Low Temperature Neutron Irradiation Fa- 
cility (NLTNIF) reactor at Oak Ridge. We have refined the 4-K 
torsional shear test method for evaluating radiation degradation of 
the fiber-matrix interface and have developed a method of quantita- 
tively measuring changes in fracture energy as a function of radi- 
ation dose. Cooperative work with laboratories in Japan and Eng- 
land in this area is continuing and plans are being formulated for 
joint production, irradiation, and testing of specimens. 


42334 ee sis cummed ams wale cham -36) Strength of thin 

laminated polyimide/S2 ultaneous face com- 
pression and aera shear, Becker, H.; Montgomery, 
D.B.; Cookson, T.L. (Massachusetts Institute of Technolo- 
gy, Cambridge). Mar 1986. NTIS, PC A04/MF AO0Ol1. File 
Number DE86010065. 

In Eighth annual progress report on special purpose materi- 
als for magnetically confined fusion reactors. 

The experiment was performed to determine the strength of 
laminated organic insulators loaded simultaneously in face compres- 
sion and interlaminar shear. Thin disks of polyimide/S2 glass (PS2) 
laminate were compressed perpendicular to the surface and loaded 
in face torsion at room temperature and 77 K. The interlaminar 
shear strength was determined as a function of face pressure. 


42335 (DOE/ER—0113/5, pp 37-45) Radiation effects 
limits on magnets: data base for copper stabi- 
lizers. Guinan, M.W. (Lawrence Livermore National Lab., 
CA). Mar 1986. NTIS, PC A04/MF AOl1. File Number 
DE86010065. 

In Eighth annual progress report on special purpose materi- 
als for —- confined fusion reactors. 

The objective of this work is to quantify the changes which 
occur in the magnetoresistivity of coppers (having various purities 
and pretreatments) at fields up to 12T during the course of sequen- 
tial neutron irradiations at 4K and anneals to room temperature. In 
conjunction with work by Klabunde and Coltman at ORNL, the 
results should lead to engineering design data for the stabilizers of 
superconducting magnets in fusion reactors. These magnets are ex- 
pected to be irradiated during reactor operation and warmed to 
room temperature periodically during maintenance. Two of eight 
differently prepared copper stabilizer samples, previously irradiated 
in the RINS-IT at LINL, the IPNS-1 at ANL, and the BSR at 
ONRL, have been irradiated to a fluence of 1.33 x 10” n/m? at 
RNTS-II. During the course of the irradiation the samples were pe- 
riodically removed (without warming) for measurements of the 
transverse magnetoresistance and returned for continued irradiation. 
This experiment extends the range of neutron irradiation induced 
resistivity by a factor of five over the previous experiments. A 
simple model is developed which reproduces the magnetoresistance 
results of all the experiments to an accuracy of 2.5%. 


42336 (DOE/ET/51013—180) Poloidal field coil system 
design for the compact tokamak (CIT). Status report, 
April 15, 1986. Tiiome, R.J. (ed.). (Massachusetts Inst. of 
Tech., Cambridge (USA). Plasma Fusion Center). 15 ry 
1986. Contract AC02-78ET51013. Ha (PFC/RR—86-11). 
NTIS, PC AOS. File Number DE86012665. 

MIT has had the primary responsibility for the PF coil 
system (WBS G) during the CIT conceptual design. The purpose of 
this report is to summarize the status of that subsystem design as of 
April 15, 1986. Coil locations and currents have been defined in a 
manner consistent with physics requirements (as of February 21, 
1986) and system code selections of radial build dimensions, volt- 
second, and pulse time requirements (February 12, 1986). Plasma 
equilibria have been determined for limiter and divertor cases and 
have driven the design. A design summary is given in Section 2.0 
while more detailed discussions are contained in Sections 3.0 
through 6.0. 


42337 (GA-A—18468) Doublet III annual report, Octo- 
ber 1, 1984-September 30, 1985. (GA Technologies, Inc., 
San a CA (USA)). May 1986. Contract AC03- 
84ER51044. 11lp. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE86013250. 
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The buildup of the new device, DIII-D, is described. The 
task required the construction and assembly of a new vacuum 
vessel, some new poloidal coils, new coil and vessel support struc- 
tures, a new in-vessel protection system, and new ancillary fluid, 
power, instrumentation, and computer systems. The modifications 
to the neutral beamlines for the new port geometry of DIII-D and 
the upgrade work on the beamlines for the long-pulse ion sources 
to be supplied by RCA in 1986 are described. We modified the 
ohmic heating system circuit extensively, in order to create a sim- 
pler, low-voltage system extendable to the full volt-second capabil- 
ity of the ohmic heating coil. We expanded the computer system so 
that it could handle the anticipated larger data set produced by 
DIII-D. 


42338 (IAE—3943/14) 250 A stabilizer for supplying su- 
perconducting solenoid of gyrotron generator for plasma SHF 
heating at the tokamak devices. Kalutskaya, K.D.; Mal’tsev, 
S.A. (Gosudarstvennyj Komitet = Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 
16p. (in Russian). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE86702228 

A precision current stabilizer for supplying a superconduct- 
ing solenoid of a gyrotron generator for SHF plasma heating at to- 
kamaks is described as well as its main parameters and structure. 
The stabilizer is made on integrated circuits and power silicon tran- 
sistors of a new generation. Long-time operation of the gyrotron 
complex at tokamaks has shown the reliability and stability of the 
precision stabilizer. Time drift during 8 hours of the continuous op- 
eration was 1 x 10™* 


42339 (IAEA-NDS—57-Rev.0) INDL/F-83. Evaluated 
neutron reaction data library for INTOR fusion neutronics 
calculations (1983 version). Pronyaev, V.G.; Cullen, D.E.; 
McLaughlin, P.K. (International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section). Mar 1983. 163p. 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE86702384. 

The INDL/F-83 data library is a computerized library of 
evaluated neutron reaction data which has been assembled from a 
variety of other evaluated data files and is intended for use in 
fusion neutronics calculations of the International Tokamak Reactor 
(INTOR) Project. These data are available on magnetic tape from 
the IAEA Nuclear Data Section. 


42340 (IPP—III/84) Design and electronic 


(Germany, FR). Feb 1986. Sip. 
.» PC A04/MF AO1. File Number 


NTIS (U 
DE86752398. 

Owing to the perpendicular motion of electrons and ions the 
plasma excludes a small amount of diamagnetic flux (created by the 
plasma itself) of the total toroidal flux. Measuring the diamagnetic 
flux allows determination of the diamagnetic beta poloidal, defined 
as the ratio of transverse plasma pressure to magnetic pressure at 
the plasma surface. The perpendicular component of beta poloidal 
is measured by a separate loop mounted outside of the stainless- 
steel vacuum vessel. The design and mounting of the loop are de- 
scribed. As in tokamaks one has a ratio of diamagnetic flux to total 
toroidal flux of about 10~* even very slight magnetic stray fields, 
coil displacements and eddy currents in the structure during the 
discharge pulse can influence the diamagnetic signal. We show the 
separate interference of vertical, ohmic-heating, divertor, radial and 
toroidal fields, and finally the effect of misalignment with respect to 
the plasma current. We also describe the method and the electric 
system for compensating these spurious effects. The final section 
presents experimental results which demonstrate the operation of 
the diamagnetic loop during the ohmic-heating and neutral-injection 
phases. (orig./GG). 


42341 (LA—10731-T) Far-infrared polarimetry/interfero- 
metry for poloidal field measurement on ZT-40M. 
Erickson, R.M. Alamos National Lab., NM (USA)). 
Jun 1986. Contract W-7405-ENG-36. 213p. NTIS, PC Al0/ 
MF AOI; 1; GPO Dep. File Number D) 6012738. 
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The measurement of internal magnetic field profiles may be 


tics. This thesis describes the development of a heterodyne polarim- 
eter/interferometer for internal poloidal magnetic field measure- 
ment on ZT-40M. Heterodyne techniques were employed because 
of the insensitivity to spurious signal amplitude changes that cause 
errors in other methods. Initial problems in polarimetric sensitivity 
were observed that were ultimately found to be related to dis- 
charge-induced motions of the constrained diagnostic access on 
ZT-40M. Grazing incidence motions of the constrained diagnostic 
access on ZT-40M. Grazing incidence reflections on metallic sur- 
faces of the diagnostic ports caused polarization changes that affect- 
ed the measurement accuracy. Installation of internally threaded 
sleeves to baffle the reflections eliminated the sensitivity problem, 
and allowed useful Faraday rotation measurements to be made. Si- 
multaneous polarimetric and interferometric measurements have 
also been demonstrated. The ability to assemble a working hetero- 
dyne polarimeter/interferometer is no longer in question. The ex- 
tension of the present system to multichord operation requires in- 
creased laser power and efficiency. 


SA Advanced tokamak reactors 


pce any so-ynacell (ATR/ST). Preliminary design 
considerations, Miller, R.L.; Krakowski, R.A.; Bathke, CG.: 


: (Los 
(USA)y Jun 1986. Contract W.1405-ENG 36. 283p. ‘NTIS, 
PC A13/MF AOI; 1; GPO Dep. File Number D 6013627. 

Preliminary design results relating to an advanced magnetic 
fusion reactor concept based on the high-beta, low-aspect-ratio, 
spherical-torus tokamak are summarized. The concept includes re- 
sistive (demountable) toroidal-field coils, magnetic-divertor impuri- 
ty control, oscillating-field current drive, and a diego liquid-metal 
breeding blanket. Results of parametric tradeoff studies, plasma en- 
gineering modeling, fusion-power-core mechanical design, neutron- 
ics analyses, and blanket thermalhydraulics studies are described. 
The approach, models, and interim results described here provide a 
basis for a more detailed design. Key issues quantified for the 
spherical-torus reactor center on the need for an efficient drive for 
this high-current (~40 MA) device as well as the economic desir- 
ability to increase the net electrical power from the nominal 500- 
MWe(net) value adopted for the baseline system. Although a direct 
extension of present tokamak scaling, the stablity and transport of 
this high-beta (~0.3) plasma is a key unknown that is resoluble 
only by experiment. The spherical torus generally provides a route 
to improved tokamak reactors as measured by considerably simpli- 
fied coil technology in a ion that allows a realistic mag- 
netic divertor design, both leading to increased mass power density 
and reduced cost. 


42343 (LBL—21593) Intense metal ion beam source for 
heavy ion fusion. Brown, 1.G. (Lawrence Lab., CA 
SA)). May 1986. Contract AC03-76S 8. " 24p. 
CONF-860510—9). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86013012. 

From Symposium on heavy ion fusion; Washington, DC, 
USA (27 May 1986). 

We have developed an ion source which can produce high 
current beams of metal ions. The source uses a metal vapor vacuum 
arc discharge as the plasma medium from which the ions are ex- 
tracted, so we have called this source the MEVVA ion source. The 
metal plasma is created simply and efficiently and no carrier gas is 
required. Beams have been produced from metallic elements span- 
ning the periodic table from lithium through uranium, at extraction 
voltages from 10 to 60 kV and with beam currents as high as 1.1 
Amperes (electrical current in all charge states). A brief description 
of the source is given and its possible application as an ion source 
for heavy ion fusion is considered. Beams such as C* (299% of the 
beam in this species and charge state), Cr™* (80%), and Ta/sup 
3+,4+,5+/ (mixed charge states) have been produced. Beam emit- 
tance measurements and ways of increasing the source brightness 
are discussed. 
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42344 (PPPL—2334) Neutral beam interlock system on 
TFTR using infrared pyrometry. Medley, — Kugel, H.W.; 
Kozub, T.A.; Lowrance, J.L.; Mastrocola, V.; Renda, G.; 
Young, K. M. (Princeton Univ., NJ (USA). Plasma ‘Physics 
Lab) Jun 1986. Contract AC02- 76CH03073. 15; S. 
PC A02/MF A011; 1; GPO Dep. File Number DE86013633. 

Although the region of the TFTR vacuum vessel wall 
which is susceptible to damage by neutral beam strike is armored 
with a mosaic of TiC-clad POCO graphite titles, at power deposi- 
tion levels above 2.5 kW/cm? the armor surface temperature ex- 
ceeds 1200°C within 250 ms and itself becomes susceptible to 
damage. In order to protect the wall armor, a neutral beam inter- 
lock system based on infrared pyrometry measurement of the armor 
surface temperature was installed on TFTR. For each beamline, a 
three-fiber-optic telescope views three areas of ~30 cm diameter 
centered on the armor hot spots for the three ion sources. Each 
signal is fiber-optic coupled to a remote 900 nm pyrometer which 
feeds analog signals to the neutral beam interrupt circuits. The py- 
rometer interlock system is designed to interrupt each of the twelve 
ion sources independently within 10 ms of the temperature exceed- 
ing a threshold settable in the range of 500 to 2300°C. A descrip- 
tion of the pyrometer interlock system and its performance will be 
presented. 


42345 (PPPL—2342) Stochasticity and the m = 1 mode 
in tokamaks, Izzo, R.; Monticello, D.A.; Stodiek, W.; Park, 
W. (Princeton Univ., NJ (USA). Plasma Physics Lab.). May 
1986. Contract AC02-76CH03073. 17p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86013643. 

It has recently been proposed that stochasticity resulting 
from toroidal coupling could lead to a saturation of the m = 1 in- 
ternal mode in tokamaks. We present results from the nonlinear 
evolution of the m = 1 mode with toroidal coupling that show that 
stochasticity is not enough to cause saturation of the m = 1 mode. 


42346 (SAND—85-2866C) Influence of displacement 
damage on deuterium permeation in 316 stainless steel. 
Doyle, B.L.; Brice, D.K. (Sandia National Labs., Albuquer 
ue, NM (USA)). 1986. Contract AC04-76DP00789. 20p. 
CONF-860522—16). NTIS, PC A02. File Number 
DE86010463. 

From 7. international conference on plasma surface interac- 
tions in controlled fusion devices; Princeton, NJ, USA (5 May 
1986). 

” A new permeation system for in situ measurements of the 
effect of radiation damage on both gas and plasma-driven hydrogen 
permeation through metal foils has been developed. The source of 
displacement damage was a beam of 16 MeV carbon ions whose 
range was significantly greater than the 4 um foil thickness. Initial 
ion-driven deuterium permeation results for 316 stainless steel show 
no evidence for radiation-enhanced effects for temperatures in the 
range 200 to 400C and displacement damage rates of 0.5 dpa/day. 
An upper limit for the radiation enhancement of the diffusion coef- 
ficient of 100%/(dpa/day) has been established. Good agreement 
between this data and a transport parameter calculation modified to 
handle gases has been obtained. 


42347 (SAND—86-0615) Surface profiles on ALT-II 


9p. 

PC A03/MF AO1; 1; GPO Dep. File Number 
DE86012748. 

The Advanced Limiter Test-II, ALT-II, is a full toroidal 

belt limiter that will be installed on TEXTOR in September 1986. 

The experiment will investigate the effects of a full toroidal belt on 

particle confinement and on particle exhaust from the system. 


that will be mounted on the ALT-II blades. The front faces of 
tiles, that surface adjacent to the plasma boundary, are pro- 
idally so that when the energy scrape-off length, Ae, is 
cstive suiiiecs exparionen 0 feiet Gas of 90 WPiai?. The 
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ALT-II belt consists of eight individually movable blades with a 
12.0cm gap, for diagnostic access, between adjacent blades. Power 
flow through these gaps produces hot spots on the toroidal ends of 
each blade. Heat flux loads associated with these hot spots are mini- 
mized by providing toroidal shaping to the end tiles in addition to 
the poloidal, front face profiling described above. The profiling is 
such that a single blade protruding 3mm further into the plasma 
than the next nearest blade experiences 1 kW/cm? on its toroidal 
edge during full power operation. 


42348 (SAND—86-0776C) HIF transport issues for p > 
10-* torr and Z > 1, Olson, C.L. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP0O789. 12p. (CONF-860510—8). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86012942. 

From Symposium on heavy ion fusion; Washington, DC, 
USA (27 May 1986). 

Final transport schemes for HIF are examined, with empha- 

sis on transport for p > 10-* Torr and Z > 1 since this should 
simplify the reactor design and reduce the length of the accelerator. 
Specifically the question of charge neutralization is addressed. We 
find (1) the fractional neutralization f/sub i/ needed scales as f/sub 
i/ = (1 - Z~?) which means f/sub i/ > 0.89 is needed for Z > 3; 
(2) axially-trapped electrons limit the net beam potential to ephi/ 
sub min/ = a (1/2 m/sub e/v/sub i/?) with 1 = a & 4; (3) radial- 
ly-expelled plasma ions increase f/sub i/, especially near the pellet; 
(4) radially-oscillating plasma electrons have an adiabatic limit of f/ 
sub i/ = 0.5; and (5) as f/sub i/ approaches unity, plasma particle 
trajectories may involve drift motions along and radially away from 
the ion beam. Also, criteria are given for the maximum Z/A al- 
lowed for transporting very large currents. For the HIF 
used, it appears that neutralization will probably be adequate for Z 
= 3. 


42349 (UCID—20796) Commercial power from inert‘al 
confinement fusion: issues and prospects. Ho W. (Law- 
rence Livermore National Lab., CA (USA)). May 1985. 
Contract W-7405-ENG-48. 3lp. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE86013228. 

Future criteria for desirable power plants are difficult to de- 
termine, but they include economic competitiveness, availability of 
consumables, reliability, maintainability, safety, disposal of wastes, 
and environment impact. In the near future, the desirability of ICF 
power plants will probably be evaluated on terms similar to those 
used for fission reactors, which currently emphasize small, inherent- 
ly safe reactors constructed from factory-built, standardized mod- 
ules that can lower the direct capital costs and the construction 
time. Several of these issues are discussed. 


42350 (UCLA-ENG—8605) Bowing of solid breeder fuel 
pins and multiplier rods in a pin-type fusion blanket. Blan- 
chard, J.P.; Ghoniem, N.M. (California Univ., Los Angeles 
(USA)). Feb 1986. Contract AS03-80ER52061. 21p. (PPG— 
931). NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86012972. 

The most important outcome of this bowing analysis is the 
determination of the number of internal breeder rod supports re- 
quired for good thermal performance. Although many effects were 
considered, the swelling deformations were the most restrictive in 
terms of the peak deflections. It appears that three internal supports 
should be sufficient to keep the rod bowing below acceptable levels 
without significantly raising the structure-to-breeder ratio. The 
most severe interaction problem involved the last multiplier row 
and the first breeder row. Because the Be rods deflect very little, 
this problem can be alleviated by leaving enough space between 
these two zones. The spacing can be tighter elsewhere. A more de- 
tailed analysis of the multiplier rod bowing caused by the damage 
gradient must be analyzed before this can be verified. 


analysis 

hard, J.P.; oniem, N.M. (California Univ., 

eles (USA)). Feb 1986. Contract AS03-80ER52061. 

35p. (PPG—932). NTIS, PC A03/MF A01; GPO Dep. File 
mas Sow yew 

first configuration studied is called sphere-pac. It fea- 

cann ana taaniar elles of ameimeneaaiee tae aioe. 
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ing efficient packing and minimal void fraction. The concept origi- 
nated as an attempt to minimize thermal stresses in the breeder and 
improve the predictability of the breeder-structure interface heat 
conduction. In general the breeder is made as thin as possible, to 
maximize the breeding ratio, so the cladding’s integrity will likely 
be the life-limiting issue of this concept. The third breeder configu- 
ration is in the form of pellets cladded by steel tubes. The major 
thermomechanical issue of the pin-type designs is cracking, which 
would impair the thermal performance of the blanket. Fortunately, 
the pins can be sized to prevent cracking under normal operation. 
In this report -we have treated each blanket generically, dealing 
with basic issues rather than design specifics. Our basic philosophy 
is to avoid cracking of the breeder if at all possible. It can be 
argued that cracking could be allowed, but this would sacrifice pre- 
dictability of the blanket thermal performance and tritium release 
characteristics. Proper design can and should minimize breeder 
cracking. 


eee 
LiAlO; solid breeder blanket. Levin, P.; G 
(California Univ., Los eles (U SA). Feb 1986. Contract 
AS03-80ER52061. 28p. (PPG—933). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86012879. 

In this report, a pressurized lobular blanket configuration is 
neutronically optimized. Among the features of this blanket config- 
uration are the use of beryllium and LiAlO: solid breeder pins in a 
cross-flow configuration in a helium coolant. One-dimensional neu- 
tronic optimization calculations are performed to maximize the triti- 

um breeding ratio (TER). The procedure involves spatial alloca- 
tions of Be, LiAlOz, 9-C (ferritic steel), and He; in such a way as to 
maximize the TBR subject’to several material, engineering and geo- 
metrical constraints. A TBR of 1.17 is achieved for a relatively thin 
blanket (@ 43 cm depth), and consistency with all imposed con- 
straints. 


42353 (UCLA-ENG—8609) Elastic structural analysis of 
the pin-type solid breeder blanket first wall. Orient, G.E.; 
Ghoniem, N.M. (California Univ., Los — (USA)). Feb 
1986. Contract AS03-80ER52061. 19p. (PPG—935). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86012973. 

A key to the successful design of a fusion blanket is the dis- 
tribution of the amount of structural material in the first wall and 
the blanket enclosing structure. The first wall must support dynam- 
ic and static mechanical loads and at the same time sustain the ther- 
mal gradients and erosion resulting from the plasma heat and parti- 
cle fluxes. Dynamic and static loads require high flexural rigidity, 
which is influenced by flow channels designed to cool the high 
heat flux incident on the first wall. Since the first wall temperature 
is roughly proportional to its thickness, thermal stresses require a 
thin first wall. On the other hand, a thick wall is necessary to with- 
stand surface erosion due to particle fluxes. A fesible design must 
therefore represent an optimal solution satisfying such conflicting 


requirements. 


42354 (UCLA-ENG—8610) Model for the mechanical 
pellet-cladding interaction during power cycles. Orient, G.E.; 
Ghoniem, N.M. (California Univ., tie Angeles ee Feb 
1986. Contract AS03-80ER52061. 27p. (PPG—936). NTI 
PC A03/MF A01; GPO Dep. File Number DERE. 
The use of solid breeders in blanket components of fusion re- 
actors is necessitated by the need for tritium breeding, with avoid- 
ance of problems arising from liquid metal breeders; such as corro- 
sion and MHD pressure drop. The material 9-C (low activation 
equivalent of HT-9) is.used for the outside structure of the module, 
as well as for solid br pin cladding. The first wall is cooled 
with high velocity helium through coolant channels, while the pins 
are cooled by helium in a cross-flow configuration. The first zone is 
made up entirely of beryllium pins for neutron breeding, and then 
two solid breeder zones follow. In order to minimize maintenance 
time, a satisfactory configuration has to withstand transient phe- 
nomena associated with power-ramps and shutdowns while giving 
optimal thermomechanical performance in reasonable lifetime. 
These objectives can be reached by selecting suitable geometry and 
material specifications as well as prescribed temperature histories. 
Finding the minimal allowable ramp rate for startup is important 
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from the economy of the operation, since overly conservative start- 
up can amount to substantial percentage of the power cycle. In the 
stage of prelimi design the main concern is failure of the clad- 
ding due to high stresses or large total strains. The following analy- 
sis provides a simplified tool for design based on macroscopic me- 
chanical interaction between the breeder and the cladding. The 
next most important effect to include in the analysis is phenomena 
associated with failure of materials at the micro-scale such as stress 
corrosion, creep fracture and fatigue. 


* 42355 (UCLA-ENG—8611) Materials data base and 
design equations for the UCLA solid breeder blanket. Shara- 
fat, S.; Amodeo, R.; Ghoniem, N.M. (California Univ., Los 
Angeles (USA)). Feb 1986. Contract AS03-80ER52061. 
(PPG—937). NTIS, PC A04/MF AOl1; 1; GPO Dep. F 
Number DE86012971. 

The materials and properties investigated for this blanket 


equation based on the few experimental data 
scl CMES Ee Cedbes cemoch.ase Gnlaol. Faw Gatbtinn 


phenomena for ceramics is investigated. 


42356 (UCLA-ENG—8612) Thermal response of a pin- 
type fusion reactor blanket and transient reac- 
tor operation. Grotz, S.; Ghoniem, N.M. (California Univ., 
Los eles (USA)). Feb 1986. Contract AS03-80ER52061. 
47p. (PPG—938). NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86012970. 

The thermal analysis of the blanket examines both the 
steady-state and transient reactor operations. The steady-state anal- 
ysis covers full power and fractional power operation whereas the 
transient analysis examines the effects of power ramps and blanket 
preheat. The blanket configuration chosen for this study is a helium 
cooled solid breeder design. We first discuss the full power, steady- 
state temperature fields in the first wall, beryllium rods, and breed- 
er rods. Next we examine the effects of fractional power on coolant 
flow and temperature field distributions. This includes power pla- 
teaus of 10%, 20%, 50%, 80%, and 100% of full power. Also ex- 
amined are the restrictions on the rates of power ramping between 
plateaus. Finally we discuss the power and time requirements for 
pre-heating the primary from cold iron conditions up to startup 
temperature (250°C). 


(UCLA-ENG—8626) Papers presented at the 
aan international fusion reactor materials conference. Al- 
Hajji, J.N.; Chou, P.S.; Ghoniem, N.M.; Martin, R. (Califor- 
nia Univ., Los les (USA)). 1986. Contract AS03- 
80ER52061;FG03-84ER52110. 54p. (PPG—966; CONF- 
860421—). NTIS, PC A04/MF AO1; 1; GPO Dep. File 
Number DE86012968. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); aoe, Hi IL, — (13 ap 1986). 


been prepared for each of the three 
included papers. vn 


42358 (UCLA-ENG—8626, pp 17, Paper 2) Collisional 
aspects of sputtering using the Monte Carlo 
method. Chou, P.S.; Ghoniem, N.M. (Kuwait Univ., 
Kuwait). 1986. NTIS, PC A04/MF AOl1. File Number 
DE86012968. (PPG—966; CONF-860421—). 
From 2. international conference on fusion reactor materials 
a IL, USA (13 Apr 1986). 
reactors, surface coatings such as TiC and TiB, are 
sciaileate, i ton taloane of. ouhenael apuieetag encast. ty 
plasma i ion bombardment. The preferential sputtering is the result of 
diffusional, and kinetic processes. The kinetic processes 
are dominant at low energy and moderate ion flux. A Monte Carlo 
code, TRIPOS, is developed for analysis of the preferential sputter- 
ing phenomenon. Argon, helium, deuterium, and tritium ion bom- 
bardment of LuFe, CuAu, TiC, and laminated AuPt alloys are sim- 
ulated. The results from TRIPOS are compared with the results 
from other theoretical and experimental works. For helium incident 
on CuAu, TRIPOS gives good agreement with experiment. While 
TRIPOS shows general agreement with the corresponding program 
TRIDYD, results for argon on laminated PtAu are not in agree- 
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ment with EVOLVE. Finally, the case of TiC is investigated, 
where preferential sputtering of carbon atoms under fusion ion 
bombardment is observed. 


42359 (UCLA-ENG—8626, pp 16, Paper 3) Modeling of 
tritium transport in a fusion reactor pin-type solid breeder 
blanket using the DIFFUSE code. Martin, R.; Ghoniem, 
N.M. (Kuwait Univ., Kuwait). 1986. NTIS, PC A04/MF 
= File Number DE86012968. (PPG—966; CONF- 
860421— 

From 2. international conference on fusion reactor materials 

(CFRM-2); Chi IL, USA (13 Apr 1986). 

- Fe dean, engin try = ah Het is designed using y-LiAlOs 
solid tritium breeder. Tritium transport and diffusive inventory are 
modeled using the DIFFUSE code. Two approaches are used to 
obtain characteristic LiAlO, grain temperatures. DIFFUSE pro- 
vides intragranular diffusive inventories which scale up to blanket 
size. These results compare well with a numerical analysis, giving a 
steady-state blanket inventory of 13 g. Start-up transient inventories 
are modeled using DIFFUSE for both full and restricted coolant 
flow. Full flow gives rapid inventory buildup while restricted flow 
prevents this buildup. Inventories after shutdown are modeled: re- 
duced cooling is found to have little effect on removing tritium, but 
preheating rapidly purges inventory. DIFFUSE provides paramet- 
ric modeling of solid breeder density, radiation, and surface effects. 
100% dense pins are found to give massive inventory and marginal 
tritium release. Only large trapping energies and concentrations sig- 
nificantly increase inventory. Diatomic surface recombination is the 
only significant at high temperatures. 


42360 (UCRL—93987) Production of muons for fusion 
catalysis in a magnetic mirror configuration. Moir, R.W.; 
Chapline, G.F. Jr. (Lawrence Livermore National Lab., CA 
SA)). 25 Jun 1986. Contract W-7405-ENG-48. 7p. 
CONF-860601—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86012811. 
From 4. international conference on emerging nuclear 
one a systems; Madrid, Spain (30 Jun 1986). 

One possible near term application of a muon-producing 
magnetic-mirror scheme would be to build a high-flux neutron 
source for radiation damage studies. The careful arrangement of 
triton orbits will result in many of the 7~ s being produced near the 
axis of the magnetic mirror. The pions quickly decay into muons, 
which are transported into a small (few-cm-diameter) reactor cham- 
ber producing approximately 1-MW/m? neutron flux on the cham- 
ber walls, using a laboratory accelerator and magnetic mirror. The 
costs of construction and operation of the triton injection accelera- 
tor probably introduces most of the uncertainty in the viability of 
this scheme. If a 10-~4A, 600 MeV neutral triton accelerator could 
be built for less than $100 million and operated cheaply enough, 
one might well bring muon-catalyzed fusion into practical use. 


42361 (UCRL—94121) High field superconducting mag- 
nets (12 T and greater) for fusion applications. Miller, 1 
Summers, L.T.; Kerns, J.A. (Lawrence Livermore National 
Lab., CA (USA). 9 9 Jul 1986. Contract W-7405-ENG-48. 
1lp. (CONF-860652—8). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86013020. 

From 7. meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

The technology for producing high fields in large supercon- 
ducting magnets has increased greatly in recent years, but must in- 
crease still more in the future. In this paper, we examine the present 
state of the art vis-a-vis the needs of a next-generation fusion ma- 
chine and outline a program to provide for those needs. We also 
highlight recent developments that suggest the program goals are 
within reach. 


42362 Laser-target interaction with induced spatial inco- 
herence. (U.S. Naval Research Laboratory, W: 

D.C. 20375-5000). Physical Review Letters; 36. No. 26, 
2810(30 Jun 1986). 

An optical technique called induced spatial incoherence can 
produce the highly uniform laser beams required for direct-illumi- 
nation laser fusion. Here we present experimental data on laser- 
plasma interactions showing that the technique, when used in com- 
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bination with short laser wavelength, also improves the coupling 
physics. 


—_ Tokamak Concept Innovations. Report on an 

IAEA specialists meeting held in Vienna 13-17 January 1986. 
Stacey, W.M. Jr. (Georgia Institute of Technology, Atlanta, 
USA). Nuclear Fusion; 26: No. 3, 375-378(Mar 1986). 

This paper summarizes the contributions and conclusions of 
an IAEA §S Meeting on Tokamak Concept Innovations 
held 13-17 January 1986 in Vienna. The purpose of the meeting was 
to identify innovations that would significantly improve the pros- 
pects of tokamak development leading to a viable tokamak fusion 
reactor. The results of the Meeting lead to three significant conclu- 
sions: (1) there is a large potential for substantial improvement in 
tokamak reactor concepts, (2) improving the mainline tokamak con- 

is more promising than pursuing extreme configurations, 
and (3) there is a possibility of improving the overall reactor plus 
balance-of-plant system. 2 tabs. 


Small, octopole-stabilized tandem mirror reactor. 
ten R.S.; Baldwin, D.E.; Hooper, E.B.; Logan, B.G.; 
Hamilton, G.W.; Johnston, BM. (California Univ., Liver- 
more, USA. Lawrence Livermore National Lab.). Nuclear 
Fusion; 26: No. 3, 275-291(Mar 1986). 

It is shown that the use of octopole stabilization in a tandem 
mirror reactor allows a large reduction in end-cell length. A novel 
feature of the method proposed in this report is the placement of 
the minimum absolute value of B region considerably off axis, thus 
rendering the core plasma more axisymmetric. The region from the 
core to the field minimum is bridged by a hot-electron mantle. 
Low-beta, ideal magnetohydrodynamic stability, as evaluated with 
the interchange criterion, yields typically an upper limit to the re- 
quired mantle beta of 78% for a centre-cell peak beta of 75% and a 
barrier peak beta of 30%. Estimates for the worst type of classical 
for this configuration. First calculations of power balance indicate 
Q approx.= 10 for a reactor producing 500 MW of fusion power 
and Q approx.= 25 for a reactor producing 1000 MW, using con- 
servative assumptions regarding mantle beta requirements and syn- 
chrotron radiation losses. 23 refs, 16 figs, 4 tabs. 


42365 Overview of MRB fusion. Maschke, A.W. (Brook- 
haven National Lab., Upton, NY, USA). pp 168-171 of Pro- 
ceedings of 1984 INS international symposium on heavy ion 
accelerators and their a ications to inertial fusion. Hirao, 
Yasuo; Katayama, Takeshi; Tokuda, Noboru (eds.). Tokyo, 
Japan; INS, Tokyo Univ. (1984). (CONF-840142—). 

From International symposium on heavy ion accelerators 
and their applications to inertial fusion; Tokyo, Japan (23 Jan 1984). 


42366 Recent Livermore estimates on the energy gain of 
cryogenic single-shell ion beam targets. Lindl, J.D.; Mark, 
J.W.-K. (California Univ., Livermore, USA. Lawrence 
Livermore National Lab.). pp 629-636 of Proceedings of 
1984 INS international symposium on heavy ion accelera- 
tors and their lications to inertial fusion. Hirao, Yasuo; 
Katayama, T: i; Tokuda, Noboru (eds.). Tokyo, Japan; 
INS, Tokyo Univ. (1984). (CONF-840142—). 

From International symposium on heavy ion accelerators 
and their applications to inertial fusion; Tokyo, Japan (23 Jan 1984). 

Our recent estimates are that the energy-gain for cryogenic 
single-shell targets are close to those of similar double-shelled tar- 
gets. However, the peak-power requirements for single-shell targets 
are still about a factor of two higher. 


42367 Beam experiment programs in the USA. Kim, C. 
(Lawrence Berkeley Lab., CA, USA). pp 855-857 of Pro- 
ceedings of 1984 INS international symposium on heavy ion 
accelerators and their applications to inertial fusion. Hirao, 
Yasuo; Katayama, Takeshi: Tokuda, Noboru (eds.). Tokyo, 
Japan; INS, Tokyo Univ. (1984). (CONF-840142—). 

From International symposium on heavy ion accelerators 
and their applications to inertial fusion; Tokyo, Japan (23 Jan 1984). 
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42368 Heavy ion inertial fusion; interface between target 
gain, accelerator phase space and reactor beam transport re- 
visited. Barletta, W.A.; Fawley, W.M.; Mark, J.W.-K.; Judd, 
D.L.; Yu, S.S. (Lawrence Livermore National Lab., CA, 
USA). pp 99-111 of Proceedings of 1984 INS international 
symposium on heavy ion accelerators and their applications 
to inertial fusion. Hirao, Yasuo; Katayama, Takeshi; 
Tokuda, Noboru (eds.). Tokyo, Japan; INS, Tokyo Univ. 
(1984). (CONF-840142—). 

From International symposium on heavy ion accelerators 
and their applications to inertial fusion; Tokyo, J ee 

Recently revised estimates of target gain e added addi- 
tional opeailiele Inigeitt bo. Gis tatentaes Saunt: Candis, ‘eoeiate 
tors and fusion chamber beam transport. But it remains valid that 
neutralization of the beams in the fusion chamber is useful if ion 
charge state Z > 1 or if > 1 kA per beamlet is to be propagated. 
Some engineering and economic considerations favor higher cur- 
rents. 
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42369 (DOE/IG—0010/2) Annual work plan for FY 
1986. ent of Energy, Washington, DC (USA). 
Office of General). 23 Sep 1985. 63p. GPO. File 
Number T185018357. 

Purpose of the Office of Audit annual work plan is to maxi- 
mize the effectiveness of limited audit resources and avoid duplica- 
tion of audit coverage by the various audit groups with cognizance 
over US Department of Energy programs. Such planning is a re- 
quirement of DOE Order 2321.1 and of Office of Management and 
Budget Circular A-73. This plan integrates the audit programs of 
the IG’s own Federal audit staff, as supplemented by contracted 
audit services, and the internal auditors of the integrated contrac- 
tors of the DOE. 


42370 (DOE/MA—0234) Listing of awardee names: 
active awards as of July 7, 1986. (USDOE Assistant Secre- 
ow for Management and Administration, Washington, = 
ice of Procurement Support). 1986. 644p. NTIS, PC 
A99/MF AOI; 1; GPO Dep. File Number DE86013415. 
This procuremement and assistance data system (PADS) 
catalog lists awardees’ names by name, city, and state. (DLC) 


42371 (DOE/MA—0235) Listing of awardee names: inac- 
tive awards as of July 7, 1986. (USDOE Assistant Secretary 
for Management and Administration, Washington, DC. 
Office of Procurement Su — 1986. 455p. NTIS, PC 
A20/MF A01; GPO Dep. File Number DE86013416. 

The awards in the Procurement and Assistance Data System 
are listed by name, city and state. (DLC) 


42372 (DOE/MA—0236) PADS: listing of awardee 
aan, eet ee ee eee ae nae 
ior Management dministration, Washington, 
DC. Ofte of Procurement Support). 7 Jul 1986. 796p. 
NTIS, PC A99/MF A0Ol; 1; GPO Dep. File Number 
DE86013417. 
The retired DOE awards in the procurement and assistance 
data system are listed. (DLC) 


42373 (LA-UR—86-2213) Lunar laboratory. Keaton, 
P.W.; Duke, M.B. (Los Alamos National Lab., NM (USA); 
National Aeronautics and oe Administration, Houston, 
TX (USA). Lyndon B. Johnson S — Center). 1986. Con- 
tract W-7405-ENG-36. 11p. (CONF-8606145—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86012433. 

From Committee on space research (COSPAR); Toulouse, 
France (30 Jun 1986). 

An international research laboratory can be established on 
the Moon in the early years of the 21st Century. It can be built 
using the transportation system now envisioned by NASA, which 
includes a space station for Earth orbital logistics and orbital trans- 
fer vehicles for Earth-Moon transportation. A scientific laboratory 
on the Moon would permit extended surface and subsurface geolog- 
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ical exploration; long-duration experiments defining the lunar envi- 


ronment and its modification by surface activity; new classes of ob- 
servations in astronomy; space plasma and fundamental physics ex- 
periments; and lunar resource development. The discovery of a 
lunar source for propellants may reduce the cost of constructing 
large permanent facilities in space and enhance other space pro- 
grams such as Mars exploration. 29 refs. 


42374 ees approach to cal- 

translation value. Ni P. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 9p. (CONF- 860881—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86012284. 

From Asia Pacific regional conference on translation; Kuala 
Lumpur, Malaysia (17 Aug 1986). 

This paper proposes a means of assigning numerical values 
to parameters such as translation errors, document importance, de- 
livery time, and price and combining them in such a way as to 
arrive at a comparative judgment of the value of a translation. 


42375 sae See ee 
ee ee PH Detens Final evaluation, 1979- 
oe eee 8 K.; Dethman, L. (W: “wre 

ice, Obrunis (USA)). Oct 1984. S, PC 
AOS AME AC A01; GPO = File Number DE860 2916. 

The Appropriate Technology Small Grants Program was 
initiated nationwide in 1979 to encourage the promotion, develop- 
ment, and demonstration of small scale, energy-related technol- 
ogies. The program was administered by the Department of Energy 
(DOE) regional offices. A total of 94 grants have been awarded in 
Washington State. The DOE Region X Office decided to decentral- 
ize the program's administration for the 1980 and 1981 funding 
cycles. The program officially closed on September 30, 1984. Pur- 
poses of the evaluation are to determine how well the program met 
its goals; elucidate factors which contributed to both successes and 
problems among the projects receiving grants; and recommend spe- 
cific changes that would improve the program if it were to be con- 
ducted again. The evaluation focuses in turn on the design, the im- 
plementation, and the outcomes of the program. In this executive 
summary, strengths and weaknesses are described for each of these 
program phases. The major recommendations are also summarized. 
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REFER ALSO TO CITATION(S) 41505 


(AD-A—166020/8/XAB) Integrated battlefield-ef- 
Ss neands the the National Training Center. Technical 
report, 13 June 1983-30 December 1984. Erickson, D.; 
Ickler, J.; McKeown, P.; Metzger, L.; Plock, R. (Science 
Applications International Corp., La Jolla, CA (USA)). 31 
Dec 1984. 62p. NTIS, PC A04/MF A 
Seances catemeeumatidiaicaialiain: 
alistic cost-effective enhancements of integrated battlefield (IB) 
training for the battalion task force and the associated brigade com- 
mander and his staff, which fully exploits, and is compatible with, 
the operational concept and capabilities of the U.S. Army National 
Training Center (NTC), California. The NTC is an advanced, fully 
instrumented facility which provides tank and mechanized battalion 
level force-on-force and live-fire training. An initial operational ca- 
pability in Jan 1982 provided for up to 125 instrumented players 
(tanks, armored personnel carriers, etc.) on a single range. Expan- 
sion to 500 instrumented players on two ranges was incorporated in 
early 1983. A live-fire training range, using realistic and scorable 
targets, was incorporated in 1984. This study includes: an NTC 
compatible software system that models nuclear and chemical envi- 
ronment and effects, and provides the necessary interactive display 
and controls; and an analysis of technical and operational impacts 
of proposed nuclear and chemical field simulators on NTC training. 
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, Ls Plock, R. (Science Applications International 
Corp: , La Jolla, CA (USA). 31 Dec 1984. 132p. NTIS, PC 
A07/MF A 


soa performed to evaluate and develop enhancements 


Army training and which is ready for installation on NTC comput- 
ers; a demonstrated capability for combining actions of real battal- 
ions with computer-simulated national battalions for training bri- 
gade/division commanders and staffs; an analysis of the impacts of 
using field simulators at the NTC for nuclear and chemical warfare 
training, and the designs of the selected simulators (i.e., common 
control system, radiacmeters, dosimeters, chemical detectors); anal- 
ysis of the application of nuclear and chemical models to other 
Army battalion training models; conversion of the ARTBASS 
model to operate on the VAX 11/780; incorporation of the nuclear 
and chemical models into ARTBASS; and demonstration of the nu- 
clear and chemical models using ARTBASS. 


(AD-A—166022/4/XAB) eee battlefield-ef- 


Ickler, J.; McKeown, P.; Metzger, L.; Plock, R. (Science 
A pplications International Corp., La Jolla, CA (USA)). 31 
Dee 1984. 189p. NTIS, PC A09/MF A 

Research i sania ecmiattnaittenaimasaaile 
for integrated battlefield training at the U.S. Army National Train- 
ing Center is described. These enhancements had been identified 
and concepts developed for their application in earlier phases of 
this research. This report consists of the basic volume summarizing 
the research tasks, approach, results, conclusions, and recommenda- 
tions; plus twelve appendices. This document assumes that the re- 
quirements specified in the Core Instrumentation Subsystem Re- 
quirements Design Specification (RDS) dated 24 May 1982 with 
Live-Fire Supplement dated 1 December 1982 would be effective 
in the operational system used when implementing the requirements 
specified for nuclear/chemical processing. All basic requirements of 
the current 500 Player System with Live Fire enhancements, which 
accommodates a total of 400 players and 75 units per history (with 
a total of 1023 players across all histories) will be maintained in the 
500 Player System which incorporates NBC capabilities. 


42379 (AD-A—166024/0/XAB) Integrated battlefield-ef- 


T 
cember 1984, Erickson, D.; Ickler, J.; McKeown, P.; 
Metzger, L.; Plock, R. (Science Applications International 
Corp., La Jolla, CA (USA)). 31 Dec 1984. 321p. NTIS, .PC 
A14/MF AOl. 

This document defines the functional requirements for a 
command and control simulation system which will be used to sup- 
port the training of brigade and battalion command staffs in an inte- 
grated battlefield environment (including conventional, nuclear and 
chemical warfare) at the National Training Center (NTC), Califor- 
nia. 
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(AD-A—166026/5/XAB) eS battlefield-ef- 
fects research for the National Training Center. Appendix F. 
Technical and operational impacts of field simulators on the 
National Training Center. Technical report, 13 June 1983-30 
December 1984, Erickson, D.; Ickler, J.; McKeown, P.; 
Metzger, L.; Plock, R. (Science Applications International 
Corp., La fog CA (USA)). 31 Dec 1984. 85p. NTIS, PC 


This report analyzes the operability of the concept of using 
field simulators as part of the enhancement of the National Training 
Center (NTC) integrated battlefield (IB) training. Field simulators 
to be analyzed are a radiacmeter simulator, a dosimeter simulator, a 
chemical detector/alarm simulator, a masking timer/casualty indi- 
cator, an EMP simulator for use with vehicular radios, and a re- 
motely operated chemical simulant sprayer for vehicles. The report 
provides estimates quantities of field simulators, costs, and other re- 
sources required. Next, it identifies interfaces of field simulators 
with other NTC components, and provides an assessment of the 
compatibility of the interfaces. The report then identifies and ana- 
lyzes technical and operational issues related to field-simulator op- 
eration. Conclusion and recommendations include a phasing con- 
cept to reduce near time costs, provide a learning process, and 
reduce risk. Further RF analysis and testing is recommended. 


(AD-A—166027/3/XAB) Integrated battlefield-ef- 
Center. 


Ickler, J.; McKeown, P.; Metzger, L.; Plock, R. (Science 
App lications International Corp., La Jolla, CA (USA)). 31 
Dee 1984. 7Tlp. NTIS, PC A04/MF Ai 

Dicsdi tet conecas cad tek an tees onabiandeindaiien 
and chemical warfare training at the National Training Center, a 
need was identified for field simulators that provide appropriate in- 
dications of the simulated environment. Part of the current research 
is to provide preliminary for simulators of the IM-174 ra- 
diacmeter, the IM-93 or 185 dosimeter, and the M-43 chemical de- 
tector. A method of remotely controlling these simulators by using 
off-the-shelf commercial pagers appeared to be cost-effective. There 
appeared to be a significant risk; however, in the ability of a trans- 
mission system, constrained by acceptable power levels and fre- 

ies, to communicate with pagers areas of interest 
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42383 (AD-A—166111/5/XAB) Tests of buried lifelines 
and instrumentation/communication conduits. Technical 
report, 21 August 1981-21 August 1983. Davis, H.C.; Winter- 
gers erst, G.L.; Morrill, K.B.; Merritt, J.L. (Merritt Cases, Inc., 
i CA (USA)). 1 Jan 1984. 189p. NTIS, PC A09/ 

Over 100 laboratory tests were conducted to investigate the 
performance of buried lifeline/instrumentation conduits. The tests 
were of two basic types: (1) axial pullout tests of 1-in. and 1/4-in. 
steel conduit in a pressurized sand backfill, and (2) shear-offset tests 
of 4-in. ductile iron and vitrified clay pipe also in a pressurized sand 
backfill. The pullout tests were performed to investigate conduit/ 
backfill axial slip characteristics as a function of backfill confining 
pressure, conduit diameter, and conduit length. A limited number 
of pullout tests were also performed to assess the effects of loading 
rate and moisture content in the backfill. The behavior was evaluat- 
ed in terms of pullout force vs. slip displacement measured at the 
far end of the conduit. These results indicated a straight-line rela- 
tionship between pullout load and backfill confining pressures up to 
confining pressures of 4 MPa. Computed coefficients of sliding fric- 
tion ranged between 0.17 and 0.20 for the 1-in. conduit and 0.07 to 
0.13 for the 1/4 in. conduit. 


42384 (AD-A—166160/2/XAB) Conversion of the 
Assisted 


chemical 
PASCAL. Volume 1. Technical report, 
May 1983. Schlager, M.M. (ORI, Inc., Silver Spring, MD 
(USA)). 31 May ey 130p. (ORI-TR—2178-VOL-1). 
NTIS, PC A07/MF A' 

Ree cee ci ea 
chemical routines developed for the Computer Assisted Map Ma- 
neuver Simulation - Enhanced (CAMMS-E) from FORTRAN to 
PASCAL. The original implementation was accomplished on the 
General Electric Mark III system. The PASCAL conversion was 
conducted on the IBM Personal Computer. The primary objective 
of the project was to convert the appropriate FORTRAN routines 
to PASCAL for later integration into the MACE Computer Base 
Training System. Data files were not converted as part of the 
project. Methodologies used in the development of the Enhanced 
CAMMS software for the portrayal of the nuclear and chemical 
operations can be found in CAMMS Nuclear/Chemical Module 
Model Documentation Volume II: Technical Manual. In the four 
sections that follow, individual aspects of the program are dis- 
cussed: Section 2 presents a general description of the NUCHEM 
program. Section 3 describes the execution of the NUCHEM pro- 
gram. Section 4 examines the major differences in the PASCAL 
conversion. Section 5 explains the data base/data files used in the 
NUCHEM program, in detail. 


42385 (AD-A—166161/0/XAB) 
CAMMS ( Assisted Map 


7 
May Inc., i 

MD (USA)). 31 a4 i983. 233p. (ORL TR 2178 IL-2). 
NTIS, PC All/MF A 

ak ceeaiaieiitiaieiieietiiniiiamaines 
chemical routines developed for the Computer Assisted Map Ma- 
neuver Simulation - Enhanced (CAMMS-E) from Fortran to 
Pascal. The original i ion was accomplished on the Gen- 
eral Electric Mark III system. The Pascal conversion was conduct- 
ed on the IBM personal computer. The primary objective of the 
project was to convert the appropriate Fortran routines to Pascal 
for later integration into the MACE Computer Based Training 
System. Data files were not converted as part of the project. Meth- 
odologies used in the development of the Enhanced CAMMS soft- 
ware for the portrayal of the nuclear and chemical operations can 
be found in CAMMS Nuclear/Chemical Module Model Documen- 
tation Volume II: Technical Manual. Appendix B presents the com- 
plete program listings for the program NUCHEM. The routines are 
listed from computer runs and are provided in accordance with the 
heirarchy needed to execute properly. 
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42386 (AD-A—166321/0/XAB) Cold-weather aspects of 
NBC (nuclear, biological, and chemical) operations - a survey 
of selected Warsaw Pact open-source literature. Final report. 
Tesko, S. (ORI, Inc., Alexandria, VA (USA)). 30 Sep 1985. 
24p. (ORI-TR—2455). NTIS, PC A02/MF AO1. 

This paper presents a very brief survey of Warsaw Pact 
views on the impact of cold weather on NBC o drawn 
from unclassified open source reporting. Even though the universe 
of documents was limited, a number of important observations are 
worth noting: (1) Low temperatures allow the use of otherwise 
highly volatile agents requiring lower ammunition expenditures to 
inflict a particular level of damage. (2) Provision of unfrozen water 
and decontaminants is an extra burden. (3) The increased viability 
of organisms in cold and low light conditions could make them 
more attractive in winter or arctic situations, than in more temper- 
ate regions. (4) Extreme cold encourages congregation of personnel 
in shelters thereby promoting disease spread. This is a hazard unaf- 
fected by collective protection systems or decontamination. (5) 
Thermal injuries from nuclear weapons will generally decrease in 
cold weather due to personnel wearing increased clothing. (6) NBC 
reconnaissance is greatly complicated in winter (snow) or arctic en- 
vironment, due to covered or frozen contamination as well as snow 
and wind storms which can create contamination zones of unusual 
shape. 


42387 (AD-A—166676/7/XAB) Strategic offense vs stra- 
tegic defense: going back for the future. Student report. Phil- 
lips, C.E. (Air Command and Staff Coll., Maxwell AFB, 
AL (USA)). Apr 1986. 18p. NTIS, PC A02/MF AO0O1. 

The Strategic Defense Initiative (SDI), started by President 
Reagan, was originally chartered to explore the key technolgies 
permitted by the Anti-Ballistic Missile Treaty so future Presidents 
and Congresses will have the technical options to start on develop- 
ment and deployment of a strategic defense system. This article es- 
tablishes the fact and decisions to reduce current or future funding 
for strategic offensive nuclear weapons, prior to actual strategic de- 
fense system deployment, are premature and could seriously impact 
our ability to deter nuclear war. It also addresses SDI’s impact on 
deterrence and uses historical examples to show it is too early to 
reduce funding for strategic offensive forces in anticipation of stra- 
tegic defense system deployment. SDI technology needs time to 
mature and must not be pressured to provide a jury-rigged solution 
to our nuclear problems. While it is maturing, we must preserve 
our nuclear deterrent by continuing to upgrade and modernize our 
strategic offensive forces. 


42388 (AD-A—955086/4/XAB) Modern communications: 
a challenge to the military commander. Student essay. Ander- 

son, E.G. (Army War Coll., Carlisle Barracks, PA (USA)). 
22 J Apr 1966. 26p. NTIS MF A0l. 

The U.S. military commander is now witnessing a trend 
away from control of operations by the military commander in the 
field toward closer supervision and regulation by the national au- 
thorities in Washington of the exact degree of application of mili- 
tary force before, during, and after any initiation of hostilities. The 
modern military commander needs to examine the reasons for this 
trend and to consider the philosophy that he should adopt toward 
it. It is contended in this article that better communications can be 
a key part of the military commander's response to this challenge 
since it will provide a means for allowing him to be better informed 
about the concepts and problems at the national level. This, in turn, 
will permit him to provide more timely and substantive answers to 
Washington. There is no guarantee that the military perspective 
will be given proper consideration in the formulation of decisions 
under conditions of national crises, but, if the military commander 
is to act consistently within the circumstances and realities of the 
current use of communications to control national and military 
strategy, he must adopt a philosophy representative of those cir- 
cumstances. 


42389 (KFK—3925) List of scientific publications, Nucle- 
ar Research Center Karlsruhe 1984, (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.)). Apr 1985. 127p. (in 
German). NTIS (US Sales Only), PC A0O7/MF AO1. File 
Number —— 

The report abstracted contains a list of works published in 
1984. Papers not in print yet are listed separately. Patent entries 
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take account of all patent rights granted or published in 1984, i.e. 
patents or patent specifications. The list of publications is classified 
by institutes. The project category lists but the respective reports 
and studies carried out and published by members of the project 
staff concerned. Also listed are publications related to research and 
development projects of the ‘product engineering project’ (PFT/ 
Projekt ‘Fertigungstechnik’). With different companies and insti- 
tutes cooperating, PFT is sponsored by Nuclear Research Center 
Karlsruhe GmbH. The latter is also responsible for printing above 
publications. Moreover the list contains the publications of a branch 
of the Bundesforschungsanstalt fuer Ernaehrung which is located 
on the KfK-premises. The final chapter of the list summarizes pub- 
lications dealing with guest-experiments and research at Nuclear 
Research Center Karlsruhe. 
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—_ ALSO TO CITATION(S) 40294, 40307, 40716, 41234, 41238, 42262, 


42390 (AD-A—166046/3/XAB) Parallel solution of 
linear systems with striped sparse matrices. Part 1. VLSI net- 
works for striped matrices. Technical report. Melhem. (Pitts- 
burgh Univ., PA (USA). Inst. for Computational Mathemat- 
= — Applications). Jan 1986. 50p. NTIS, PC A03/MF 

The multiplication of a matrix by a vector and the solution 
of triangular linear systems are the most-demanding operations in 
the majority of iterative tehcniques for the solution of linear sys- 
tems. Data-driven VLSI networks that perform these two oper- 
ations, efficiently, for sparse matrices are introduced. In order to 
avoid computations that involve zero operands, the non-zero ele- 
ments in a sparse matrix are organized in the form of nonintersect- 
ing stripes, and only the elements within the stripe structure of the 
matrix are manipulated. Detailed analysis of the networks proves 
that both opertaions may be completed in n global cycles with 
minimal communication overhead, where n is the order of the 
linear system. The number of cells in each network as well as the 
communication overhead are determined by the stripe sturcture of 
the matrix. A companion paper examines this structure for the class 
of sparse matrices generated in finite element analysis. 


(AD-A—166047/1/XAB) Parallel solution of 
linear systems with striped sparse matrices. Part 2. Stiffness 
matrices, a case study. Technical report. (Pittsburgh Univ., 
PA (USA). Inst. for Computational Mathematics and Appli- 
cations). Jan 1986. 34p. S, PC A03/MF AO0O1. 

The stripe structures of stiffness matrices resulting from ir- 
regular domains covered by regular grids are analyzed. It is proved 
that the non-zero elements in these matrices may be covered by 
very few stripes, and that these stripes may be non-overlapping, if 
the nodes of the grids are numbered appropriatly. The exact 
number of stripes, which is independent of the size of the problem, 
is derived for different types of grids, and different numbering 
schemes. The stripe structure of some irregular grids are also exam- 
ined. 


42392 (AD-A—166658/5/XAB) Macromodeling and opti- 
mization of digital MOS VLSI circuits. Matson, M.D.; 
Glasser, L.A. (Massachusetts Inst. of Tech., Cambridge 
(USA). Research Lab. of Electronics). Mar 1986. 
NTIS, PC A03/MF AO0O1. 

Power consumption and signal delay are crucial to the 
design of high-performance VLSI circuits. This paper presents 
CAD tools for modeling and optimizing digital MOS designs. The 
tools determine the transistor sizes that minimize circuit power con- 
sumption subject to constraints on signal path delays. Computation- 
al efficiency is obtained through macromodeling techniques and a 
specialized optimization algorithm. The macromodels are based on 
device equations, and encapsulate logic gate behavior in a set of 
simple, yet accurate formulas. The optimization algorithm exploits 
properties of the digital MOS domain to convert the primal optimi- 
zation problem into a dual form that is much easier to solve. The 
result is a pair of CAD tools that can optimize a circuit in roughly 
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the amount of time needed to perform a transistor level simulation 
of the circuit. 


42393 (AD-A—166741/9/XAB) High-spatial-resolution 
digital system for ultrasonic imaging. Final technical report. 
McDonald, J.F.; Das, P.K.; Laprade, K.C.; Hidalgo, C.J.; 
Goekjian, K.S. (Army Armament Research and Develop- 
ment Center, Watervliet, NY (USA). Close Combat Arma- 
ments Center). Feb 1986. 32p. NTIS, PC A03/MF AO1. 

In recent years, the authors have investigated some of the 
fundamental theoretical physical limitations imposed on ultrasonic 
array performance. This has led to the extensive study of energy 
trapping as one means of enhancing the spatial confinement of ele- 
ment radiation in the array. In this report, they describe a system 
designed to explore the quality of the images produced by practical 
trapped energy mode, hybrid trapped energy mode, and other types 
of arrays. The system implements a 256-channel parallel set of A/D 
and D/A converters for attachment to an arbitrary array. All 256 
channels operate simultaneously at a maximum sampling frequency 
of 10 MHz. Hence, the total throughput of signal samples reaches 
2.5 billion samples per second in a burst mode. The multiple-ported 
DRAM memory has 1x10®* bytes of local high-speed storage. Since 
all of the input and output signals are in digital form, a wide varie- 
ty of image-processing techniques can be employed. For example, 
from a single pulse, it is possible to reconstruct the two-dimensional 
hologram of the ultrasonic imaging using fast digital hardware. The 
images can also be prepared by pulse-echo techniques using the 
same system. Transmission from one portion of the array and moni- 
toring the signal in another portion simultaneously to detect intere- 
lement coupling is possible. In this way, all of the key array param- 
eters can be controlled and calibrated. Because of the D/A capabil- 
ity of the system, various signals can be transmitted from each 
array element, thereby permitting focusing and design of optimum 
probing signals. 


42394 (AD-A—166846/6/XAB) High-speed asynchronous 
communication technique for MOS (metal-oxide-semiconduc- 
tor) VLSI systems. Master's thesis. Bassett, P.D. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Electrical 


as and Computer Science). Dec 1985. 104p. 
S, PC A06/MF AOl1 


As MOS technologies advance, the relative differences be- 
tween on-chip and off-chip delays increase. Drivers and receivers 
can be designed that allow high-bit-rate communications (> 100 
Mbits/sec) between MOS chips at the expense of increased latency. 
Designing synchronous systems that couple a high clock frequency 
with large and variable delays is difficult and expensive due to the 
complexity of insuring that no delays violate the constraints im- 
posed by synchronous operation. A circuit-based technique for 
automatically adjusting signal delays in an MOS system was devel- 
oped. The Dynamic Delay Adjustment (DDA) technique provides 
reliable high-speed communications directly between MOS chips 
independent of the delay between the chips. The amount of phase 
jitter immunity provided by the synchronizer can be traded off 
against circuit complexity; the signal delays are adjusted continu- 
ously to track-temperature-induced delay variations. A 3-micron 
DDA synchronizer was fabricated to confirm the validity of the 
DDA approach; test results will be presented. 


(AERE-M—3508) User input for the FISPIN 
code. Burstall, R.F.; Endacott, D.AJ. (UKAEA Atomic 
Energy Research Establishment, Harwell. Nuclear Physics 
Div.; UKAEA Risley Nuclear Power Devel t Estab- 
lishment). Oct 1985. 18p. H.M. Stationery , London, 
price Pound 4. 

The paper concerns the input for all versions of FISPIN that 
are available on the Harwell mainframe IBM computer. FISPIN is 
a computer code for nuclide inventory calculations, which can be 
used for the assessment of three groups of nuclides: the actinides, 
the fission products and structural materials. 


42396 (BDX—613-3525) NCPART: management of 
ICEMDDN output for numerical control users. Rossini, B.F. 
(Allied Corp., Kansas City, MO (USA). Bendix Kansas City 
Div.). Apr 1986. Contract AC04-76DP00613. 8p. (CONF- 
8604193—2). NTIS, PC A02/MF A01; GPO Pep. File 
Number DE8601 1446. 
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From VIM-44 conference; Columbus, OH, USA (7 Apr 
1986). 

NCPART is a procedure developed by the Numerical Con- 
trol Department at Bendix Kansas City Division to handle the 
entry to and exit from ICEMDDN, and process all of the local files 
output by ICEMDDN. The NCPART procedure is menu driven, 
and provides automatic access to ICEMDDN and any files neces- 
sary to process information with ICEM for numerical Control 
users. Basically, the procedure handles all of the ICEMDDN oper- 
ations that involve operating system commands, and frees the NC 
programmer to concentrate on his/her work as a programmer. 


42397 (CEA-CONF—7952) Complementarity of Monte 
Carlo and deterministic methods. Samba, G. (CEA Centre 
d'Etudes de Limeil, 94 ~-  Villeneuve-Saint-Georges 
(France)). Apr 1985. 21p. (CONF-8504110—24). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86752228. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

The purpose of this work is to show how to predict the vari- 
ance and the mean of a Monte-Carlo estimator by a previous deter- 
ministic calculation. When the time spent per particle can be also 
predicted, it is then possible to get the cost of the MC calculation 
before its execution. The previous works of T. Booth and R.J. Ju- 
zaitis are the theoretical basis of this study of MC errors. We shall 
give numerical results in infinite slab and finite cylinder geometries. 


42398 (CONF-861081—1) Intelligent operating systems 
aan Sea, Mie Lee ieee 

ibe supercomputer. Barhen, J. (Oak Ridge National 
ta TN (USA)). 1986. Contract AC05-840R21400. 6p. 
NTIS, PC A02/M F A0Ol; GPO Dep. File Number 
DE8601 1084. 

From Workshop on automation and robotics for military ap- 
plications; Huntsville, AL, USA (22 Oct 1986). 

Specialized computer architectures for applications to intelli- 
gent autonomous systems at ORNL/CESAR are based on the hy- 
percube ensemble concept. The status of algorithm development 
carried out in FY ‘86 and research goals for FY '87, with emphasis 
on applications such as battle management, threat tracking and 
weapon allocation, are summarized. 8 refs. 


42399 (CONF-8606152—1) Survey of the characteristics 
of very high level languages. Loffman, R.S. (Oak Ridge Na- 
oN Lab., TN (USA)). 1986. Contract AC05-840R21400. 

NTIS, PC A02/MF A011; GPO Dep. File Number 
1286012240. 

From 4. Rochester conference; Rochester, NY, USA (10 Jun 
1986). 

Although there is no consensus on the characteristics of very 
high level languages (VHLLs), ample evidence exists that users of 
such languages have several expectations. As a result of an exten- 
sive survey of the literature and communications with researchers, 
it was concluded that six characteristics of VHLLs are desired. 
These are that the language (1) be nonprocedural, (2) allow implicit 
referencing, (3) provide a good interface between user and comput- 
er, (4) allow for verification, (5) be extensible, and (6) provide the 
means for better data representation. It was also concluded that no 
existing language has all six characteristics. 


42400 (DOE/ER—0281) Research objectives for the ap- 
mathematical sciences 


plied research subprogram. (USDOE 
Office of Energy Research, Washington, DC. Scientific 
Computing Staff). Jul 1986. 46p. NTIS, PC A03/MF AO1; 
1; GPO Dep. File Number DE86013161. 

This document describes areas of research in applied mathe- 
matics and computer science that are important to the Department 
of Energy. The interest of the Department of all aspects of compu- 
tational science has increased because of recent advances in super- 
computer technology and because of the impact of these perform- 
ance machines in several mission programs of DOE. This interest 
prompted the creation of the Scientific Computing Staff (SCS), 
which reports directly to the Director of the Office of Energy Re- 
search (OER). The Applied Mathematical Science Research 
(AMSR) subprogram of the SCS attempts to meet the immediate 
needs for supercomputer access by research programs supported by 
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the department's Office of Energy Research and to meet the long- 
range computational research needs of the Department. Specific re- 
search areas include analytical and numerical methods, information 
analysis techniques, and advanced computing concepts. (DWL) 


(DOE/ER/13283—7) Process-object centered view 
of software environment architecture. Osterweil, L. (Colora- 
do Univ., Boulder (USA)). May 1986. Contract FG02- 
84ER13283. 25p. (CONF-8606124—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86010879. 

From International workshop on advanced programming en- 
vironments; Trondheim, Norway (16 Jun 1986). 

The idea is presented that the key software of development 
and maintenance can be effectively modelled as a unexpectedly 
complex and intertwined collection of subprocesses supporting and 
communicating with each other through the exchange of software 
products. It is also suggested that these products and processes 
themselves can profitably be viewed as software objects. 14 refs. 
(OWL) 


42402 (AEA-NDS—29-Rev.1) ENDF/B-V utility pro- 

grams: description and operating instructions. McLaughlin, 
K. EF (international Atomic Energy Agency, Vienna (Austria). 
Nuclear Data Section). Mar 1984. 1 NTIS (US Sales 
Only), PC A02/MF A01. File Number 86702395. 

A description and operating instructions are supplied for the 
following ENDF/L-V ing Programs: CHECKER, CRECT, 
STNDRD, FIZCON, PSYCHE, RESEND, INTER, INTEND, 
SUMRIZ, PLOTEF, LSi FCV, RIGEL. These programs can be 
obtained on magnetic tape, free of charge, from the IAEA Nuclear 
Data Section. 


42403 (AEA-NDS—39-Rev.1) Summary of ENDF/B 
Pre-Processing Codec June 1983. Cullen, D.E. (International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section). Jun 1983. 60p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86702396. 

This is the summary documentation for the 1983 version of 
the ENDF/B Pre-Processing Codes LINEAR, RECENT, 
SIGMA1, GROUPIE, EVALPLOT, MERGER, DICTION, 
COMPLOT, CONVERT. This summary documentation is merely 
a copy of the comment cards that appear at the beginning of each 
programme; these comment cards always reflect the latest status of 
input options, etc. 


(AEA-NDS—52-Rev.0) ENSDF analysis codes: 
IBM version, August 1982. Lorenz, A. (International Atomic 
Agency, Vienna (Austria). Nuclear Data Section). 

982. 6p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE86702397. 

The nuclear structure analysis programme tape consists of 
physics computer processing codes used in the evaluation of mass- 
chain structure data. This tape was generated by the National Nu- 
clear Data Centre, Brookhaven National Laboratory in the USA. 


42405 (WIS-B—4-TW-57) 


en Statistiek, The 
Dutch). NTIS, PC vate 


The concept of supercomputers is explained by describing 
the architecture of a CDC CYBER 205 and a CRAY-1S as exam- 
ples. Special requirements for an efficient use are discussed; the 
concept of vectorization is illustrated. 


42406 (KIYI—83-26, pp 11-15) Programs for numerical 

oe ee a ons Sh ee eee 

20 and M-4030/ES. Ovdienko, Of S.R. 

1983. Russian). NTIS Bong ee Only), A02/MF 

AO1. File Number DE86780468. 

In Problems of the nt automation. 

ee iis nities. 

type operating system with an external device of VU-700 

card input and M-4030 computer controlled with DOS 

with ES-6012 card reader are described. The programs 

to input punched cards with line record at the ES-6012 


(Netherlands)). Tul 1984, 15p. 
MF AOI. 
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reader and transform binary and binary-decimal representations to 
number with floating point, and numbers with floating point - to 
binary format. 


—83-26) Problems of the experiment auto- 
mation. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issle- 
dovanij). 1983. 19p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86780468. 

Individual papers on automated systems have been cataloged 
separately. 


42408 (LA—10735-MS) GPIB88: a function library for 
the IBM personal computer to support DeSmet C application 


troller. Lundgaard, N.; McGirt, F. (Los 

Lab., NM (USA)). May 1986. Contract W-7405-ENG-36. 
13p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86012744. 

The GPIB88 function library for the IBM PC family is a 
high-level language interface to the National Instruments IEEE-488 
PC2 interface board that uses National Instruments handler Rev. 
B.2. This library supports application programs written in DeSmet 
C. Such support functions for DeSmet C are not available from Na- 
tional Instruments. 2 refs. 


42409 (LA—10736-MS) EGAS88: a function library for 
the IBM personal computer to support DeSmet C application 
programs for the IBM enhanced graphics adapter. McGirt, F. 
(Los Alamos National Lab., NM (USA)). May 1986. Con- 
tract W-7405-ENG-36. 1p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86012742. 

The EGA88 function library for the IBM PC family is a 
high-level language interface to the IBM Enhanced Graphics 
Adapter (EGA). This library provides access to the EGA ROM 
BIOS functions for application programs written in DeSmet C. 
Such access is normally available only through assembly language. 
6 refs. 


(LBL—20708) Further results on 
searching of databases. Li, Z.J.; Wong, H.K.T. (Lawrence 
Berkeley Lab., CA (USA)). Feb 1986. Contract AC03- 
76SF00098. 25p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number 1DE86012822. 

Known results of the Interpolation Search Algorithm on or- 
dered tables are extended in three ways. First, the effect of batch- 
ing the search queries is examined. Second, the basically main- 
memory algorithm is applied to a more typical database environ- 
ment, i.e., a blocked secondary memory. Third, a hybrid algorithm 
is examined to remedy the worst case behavior of the pure Interpo- 
lation Search in the event of non-uniform distribution of the or- 
dered file while retaining the average complexity. Algorithms, ana- 
lytic expressions and experiment results of these extensions are 
given and described. Analytic expressions of these algorithms are 
validated by the experiments. 15 refs., 5 figs., 5 tabs. 


42411 (LBL—20963) Two issues concerning the analysis 
of grouped data. Selvin, S. (Lawrence Berkeley Lab., CA 
or. - 1986. Contract AC03-76SF00098. Se. (CONF. 


PC A02/MF A01l; GPO Dep. 
Number DE86008401. 


From Conference of the Society for Epidemiologic Re- 
search; Pittsburg, PA, USA (11 Jun 1986). 

Simple statistical models are used to illustrate two important 
issues arising in the analysis of grouped data. The consequences are 
explored of grouping continuous data and analyzing the resulting 
contingency table. Specifically, an expression for the loss of power 
is derived when an odds ratio is used to assess risk measured by a 
continuous variable. Also explored are the consequences of employ- 


ee 
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42412 (SAND—86-0586) Interpretive model for a "a con- 
currency method”, Carter, C.L. (Sandia National Labs., Al- 
buquerque, NM (USA)). Jun 1986. Contract AC04- 
76DP00789. 24p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86012743. 

“A Concurrency Method” is a language embodying the data 
flow characteristics of data-drive and single-assignment. The inter- 
preter for “A Concurrency Method” models a physical machine 
with an architecture directed toward this language. The interpreter 
is a complete system with scheduler, editor, load balancer and mes- 
sage handler. This model embraces some architectural features in 
other data flow machines and models and combines these features 
in a manner most conducive to this language. 9 refs., 5 figs. 


42413 (SAND—86-0910) GENESIS finite element mesh 
file format. Taylor, L.M.; D.P.; Mills-Curran, 
W.C. (Sandia National Labs., uerque, NM (USA)). 
May 1986. Contract AC04-76D 89. 23p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86012740. 

A new finite element mesh file format which provides a neu- 
tral interface from a mesh generation program to a finite element 
analysis program is described. The file format has been constructed 
to allow for multiple element types and flexible definition of bound- 
ary conditions. It provides for arbitrary element connectivity and 
attributes, so that continuum and structural elements can easily be 
accommodated in the same model. Element side boundary condi- 
tions as well as nodal point boundary conditions are supported. The 
file format is applicable to finite element models in any n-dimen- 
sional space. Both bandwidth and wavefront optimization schemes 
can be accommodated with the GENESIS file format. 1 ref. 


42414 (SAND—86-1025) User manual for the tech con- 
trol operator. control fo communications systems. 
Long, J. (Sandia National Labs., Alb NM (USA)). 
May 1986. Contract AC04-76DP00789. 208p. NTIS, PC 
A10/MF AOI; 1; GPO Dep. File Number DE86013062. 

This user manual provides a quick, easy way to look up 
commands and procedures for use in controlling the Tech Control 
Computer, a computer for controlling communications systems. 
Since its content presumes fully trained operators who know the 
system’s capabilities and limitations, detailed information relating to 
hardware characteristics has been omitted. Included are sections on 
How to Begin, Ground Rules, Circuit Control, Alarms, Operator's 
Log, and Controlling the Bus. 


42415 peed Peg page a coupled multi- 
Center fi t: aeaae a cae a eee 

ter for upercomputer an t, 
Gav of Illinois, Urbana, IL 61801). JEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Computers; 
C-35: No. 6, 520-530(Jun 1986). 

Previous models of program speedup on parallel architec- 
tures tend to ignore I/O activity and other important issues. In this 
paper the authors derive analytic speedup models including I/O ac- 
tivities. They show that ignoring I/O yields conservative speedup 
results. They explore the effectiveness of using hardware format 
conversion units in multiprocessors. They prove that hardware par- 
allel format conversion loses its edge over software parallel format 
conversion if the ratio of the number of processors to I/O band- 
width increases. For a given number of processors, program speed- 
up is more sensitive to the available I/O bandwidth rather than the 
format conversion speed. Ninety-one FORTRAN programs are 
used in various experiments to verify the models and conclusions. 
Most of the programs are I/O bound. The empirical results show 
that including I/O activity improves the speedup factor for 78 per- 
cent of the programs, and 18 percent of the programs are sped up 
only due to faster I/O activities. For a serial machine, using hard- 
ware format conversion units reduces program execution time by 
an average factor of three. The software format conversion speed 
used is obtained from direct measurements on an IBM 4341 running 
CMS and a CDC Cyber 175 running NOS. For multiprocessor sys- 
tems a factor of eight increase in the processors to I/O bandwidth 
ratio reduces the effectiveness of hardware format conversion to an 
average factor of 1.36. Eleven is the average speedup measured for 
the 91 programs on a 16-processor system with hardware parallel 
format conversion and eight times the 1/O bandwidth of the serial 
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reference machine. Half of this average speedup is due to the in- 
creased I/O bandwidth. The maximum speedup is a factor of 34 for 
a program performing no computation. 


42416 Asymptotic analysis of a state-dependent M/G/1 
queueing system. Knessl, C.; Matkowsky, B.J.; Schuss, Z.; 

Tier, C. (Dept. of Sciences and Aj Math- 
ematics, The Technological Inst., Northwestern Univ., Ev- 
anston, IL 60201). SIAM Journal on Applied Mathemadics; 
46: No. 3, 483-505(Jun 1986). 


(ii) the mean length of time until the end of a busy period; (iii) the 
mean length of a busy period; and (iv) the mean time until the un- 
finished work reaches or exceeds a specified capacity. The methods 
are applied to the full Kolmogorov equations, scaled so that the ar- 
rival rate is rapid and the mean device is small. Thus, we do not 
truncate equations as in diffusion approximations. For state-depend- 
ent M/G/1 queues, results are shown to agree with the known 
exact solutions. The authors include comparisons, both analytic and 
numerical, between these results and those obtained from diffusion 
approximations. 


42417 Hardware multiplier processor. Pierce, P.E. (to 
Dept. of Energy, i US Patent 4,589,085. 13 
May 1986. Filed date 26 Apr 1983. vp. 

An addressable electronic processor is described for per- 
forming high speed mathematical operations connected to a multibit 
external address bus and to an external data bus, comprising: ad- 
dress receiving means for receiving coded address signals from the 
address bus; data I/O means for receiving and providing data sig- 
nals to and from the data bus, the data signals being in parallel with 
some of the address signals; decoding means, connected to the ad- 
dress receiving means, for generating a unique combination of con- 
trol signals for each achieved address; data manipulation means, 
connected to the I/O means and decoding means, for storing and 
manipulating the data under control of the control signals, the 
means comprising: multiplying means for receiving data signals 
when a first combination of control signals is actuated, and for gen- 
erating a multiplied value of two data signals when a second combi- 


ing value to the results storage means, the operations including: se- 

lectively adding or subtracting the multiplied value and the prede- 
termined value and storing the resulting value as the predetermined 
value, when activated by control signals responsive to an address 


(Departmen 

Univ., New Haven, CT 06520). 
and Statistical Computing; 7: No. 2, 378-417(Apr 1986). 

Systems of linear algebraic equations must be solved at each 
integration step in all commonly used methods for the numerical 
solution of systems of stiff IVPs for ODEs. Frequently, a substan- 
tial portion of the total computational work and storage required to 
solve stiff IVPs is devoted to solving these linear algebraic systems, 
particularly if the systems are large. Over the past decade, several 
efficient iterative methods have been developed to solve large 


Stee tate cal haunieae ann bo eateed. 
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42419 Pee va reduction of sparse matrices to upper 
using householder transformations, Geor, 

A.; Ng, E. Ye of Computer Science, Univ. of 
terloo, Waterloo, Ontario). Journal on Scientific al 
ame Propo mit 7: No. 2, 460-472(Apr 1986). 

this paper the authors consider the problem of predicting 
“iis ante atean te tpamamabelagianatderae 
rices using Householder transformations. They show that a static 
data structure can be used throughout the numerical computation, 
and that the Householder transformations can be saved explicitly in 
a compact format. 


42420 PLTMGC: A multi-grid program for 
parameterized nonlinear elliptic systems. Banks, R.E.; Chan, 
T.F. (Department of Madina, Us Univ. of California at 
San Diego, La Jolla, CA). SIAM Journal on Scientific and 
Statistical Computing; 7: No. 2, 540-559(Apr 1986). 

PLTMGC is a program package for solving nonlinear ellip- 
tic systems that have explicit dependence on a scalar parameter. In 
addition to being able to compute solutions for fixed parsineter 
values, it can be used to solve the linear eigenvalue problem, trace 
solution branches, locate singular points (simple turning points and 
bifurcation points) and switch branch at simple bifurcation points. 
A multi-grid continuation approach is employed in which a con- 
tinuation procedure is used to follow the solution curve on the 
coarsest grid and a multi-grid algorithm is used to refine the solu- 
tion at selected points using an adaptive mesh refinement strategy. 
Some numerical examples illustrating the performance of the pack- 
age are given. 


42421 The gs method and path following in 
reaction-diffusion bifurcation studies. Eilbeck, J.C. (Center 
for Nonlinear Studies, Los Alamos National Lab., Los 
Alamos, NM 87545). SIAM Journal on Scientific and Statisti- 
cal Computing; 7: No. 2, 599-610(Apr 1986). 


In an earlier paper, the method was advocat- 
ed as a fast and efficient method for studying the time evolution of 
solutions of reaction-diffusion problems in certain cases. In this 
paper the authors extend the method to follow steady-state solu- 
tions as a function of the problem parameters, using path-following 
techniques. As a specific example the method is applied to a bound- 
ary value problem of the form u/sub T/ = u/sub XX/ + ag(u), 
where g(u) is a cubic polynomial. 


42422 Application of the limiting amplitude principle to 
elastodynamic scattering meal Saas Kriegs- 
mann, G.A.; Achenbach, J.D. (Department of 


Sciences and Ai pplied Mathematics, the Geshasianies Insti- 
tute, Mestiosuane Univ., Evanston, IL 60201). SIAM Jour- 
nal on Scientific and Statistical Computing; 7: No. 2, 571- 
590(Apr 1986). 

A technique for numerically solving the two-dimensional 
time harmonic equations of elastodynamics on exterior domains is 
presented. The method is based on the numerical realization of the 
limiting amplitude principle and on the construction of a modified 
boundary condition at “infinity”. The technique is tested on two 
model problems: the scattering of a plane wave off a circular void 
and a straight crack. The results agree well with those obtained by 
other numerical methods. 


42423 Periodic smoothing of time series. McDonald, J.L. 
(Stanford Linear Accelerator Center and 

Statistics, Stanford Univ., Stanford, CA 94305). 

nal on Scientific and Statistical Co ee. 7: No. 

a 1986). Contract <A BS SIERI0843-ACD3. 


To discover and summarize regular periodic variation in a 
time series, (y/sub I/, t/sub I/), we may consider approximating 
the observed y/sub I/ with a general smooth periodic function of 
t/sub I/: y/sub I/ = f(wt/sub I/), where f(.) is a periodic function 
with period 1 (so that f(t) has period A = 1/@ as a function of t). 
To make such an approximation, we need to choose a function f(.); 
the frequency, w, may be known, or it may need to be chosen also. 
The basic suggestion presented in this paper is to choose the func- 
tion, f(.), by smoothing y/sub I/ as a function of (wt/sub I/ mod 1). 
If w is unknown, it can be chosen to make f(wt/sub I/) a good ap- 
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proximation to y/sub I/. Some advantages of periodic smoothing 
are: The observed times, t/sub I/, need not be equally spaced, 
which means, in particular, that missing data is not a problem. The 
function, f(.), and the frequency, w, can be chosen in a way that is 
insensitive to occasional gross errors in y/sub I/ (and t/sub I/, for 
that matter). The function, f(.), need not be easily approximated by 
simple linear combinations of sines and cosines at harmonics of the 
fundamental frequency, w. Perhaps most importantly, the model 
can be constructed and modified interactively, and has a natural 


42424 Adaptive associative-processing optical computing 
architectures. Fisher, A.D. (to Dept. of the Navy, Washing- 
ton, DC). US Patent Application 6,823,719. 23° Jan 1986. 
40p. NTIS, PC A03/MF A011. 

This invention relates to optical associative parallel-comput- 
ing configurations. More specifically, it relates to implementation of 
general associative processing modules that adapt in real time as 
they are exposed to associated information patterns, (u,v), so at a 
later time presentation of one pattern, u, results in recall of the 
other, v. 


A survey of high performance computers. Don- 
Soom: Nidieael Lah, Acpamsh OO, ptt ot Proceatings 
e Natio onne, oO! 
of Spring COMPCON 36 Diset of f papers). Bell, A.G. Los 
itos, CA; IEEE Computer Society (1986). (CONF- 
860398—). Contract W-31-109-ENG-38. 

From Spring COMPCON; San Francisco, CA, USA (3 Mar 
1986). 

In the last few years there has been an explosion in the 
number of computers that are based on advanced architecture 
design and have the capability for high performance. These ma- 
chines cover a price range from $50,000 to $20,000,000. Clearly 
there is a wide range in their performance as well. Billed as "mini- 
supercomputer,” “near-supercomputer,” “affordable supercom- 
puter,” or “Crayettes,” all hope to provide close to the perform- 
ance of the leading-edge supercomputers at a fraction of their mul- 
timillion-dollar price tag. There are a number of reasons for the 
proliferation of these high-performance machines: use of off-the- 
shelf processors; standard bus interfaces; custom gate arrays; avail- 
ability of venture capital. With this preview on the difficulty of 
classifying machines, the authors list below the available or sched- 


uled to appear in 1986. 
R.W. (Intelligent Machine S Div., 6228, Sandia Na- 
tional Labs., Albuquerque, . pp 513-520 of ‘A wa 


of artificial intelligence I Ill. Gilmore, ae 


f Pho’ a 19 
(CONF. 860366--). Contract ACOA] ACO4-76DPOO78 : m6) 


From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

Intelligent robot systems which operate in a semiautonomous 
fashion (i.e., the operator serves only as a high level supervisor) re- 
quire the integration of sensors and mechanisms coupled by intelli- 
gent software. Since such robot systems operate in the real world 
with imperfect knowledge of that world, error recovery is an im- 
portant aspect of any control strategy. Configured with a 6 degree- 
of-freedom robot manipulator, two dimensional vision and force 
sensing, the Sensor Driven Robot Systems Testbed offers an envi- 
ronment for the development of control concepts for intelligent ma- 
chine systems. The Sensor Driven Robot Systems Testbed has led 
to the development of active sensing concepts using complementary 
sensors and a highly modular control software concept. Both con- 
cepts are currently being implemented within the testbed environ- 
ment. 


42426 Sensor driven robot 
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REFER ALSO TO CITATION(S) 42393, 42395, 42402, 42403, 42404 


py sc 10003—22, pp 244-245) Evaluation of 
base alternatives for the US 


Department of 
ag Arey Ay ag athowly-th 1981. NTIS, PC 
18/MF A01. File Number DE82001604. 


Gas Sands Project (WGSP) is the establishment of a computer- 
data base. This data base will contain geologic descriptions of 
western tight gas reservoirs, industrial activity in the basins of 

and the state-of-the-art of diagnostic and stimulation tech- 


which offer geotechnical data to the WGSP are described: petrole- 
um abstracts, Georef, Petroleum Information Corp., Petroleum 
Data System and Dwight’s Energy data. Alternatives for imple- 
mentation of WGSP computer data base are discussed. 


(IAEA-NDS—7-Rev.84/12) Index of nuclear data 


Energy Agency 


NTIS (US Sales Only), PC A02/MF A0l. File Number 
DE86702387. 

This document lists more than 50 nuclear data libraries to- 
gether with references that give more detailed information about 
these libraries. All data and documentation references are available, 
free of charge, from the IAEA Nuclear Data Section. 


42429 (IAEA-NDS—41-Rev.1) International Reactor Do- 
simetry File (IRDF-85). — oat ee P.K. 
(International Atomic Ener (Austria). 
Nuclear Data Section). Apr F 1985, Sip. Ns. (US Sales 
as PC A04/MF A0O1. File Number 5E86702378. 

This document describes the contents of the second version 
of the International Reactor Dosimetry File (IRDF-85), distributed 
by the Nuclear Data Section of the International Atomic Energy 
Agency. This library superseded IRDF-82. 


(AEA-NDS—42-Rev.1) ENDF/B-5 Gas Produc- 
tion File (Rev. 2). Pronyaev, V.G. (International Atomic 
Energy Agency, Vienna (Austria). Nuclear Data Section). 
Jul 1984. 2p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702379. 

This document summarizes the contents of the ENDF/B-5 
(Rev. 2) Gas Production File released by the US National Nuclear 
Data Center in March 1984. Upon request, this file is available on 
magnetic tape and in listing form, free of charge, from the IAEA 
Nuclear Data Section. 


(AEA-NDS—51-Rev.0) JENDL Fission Product 
Data Libraries. Contents and documentation. 
-D. (international Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section). Jul 1982. 4p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86702380 
The JENDL Fission-Product Cross-Section Library of 1977 


and the JNDC Fission-Product Decay Data File are summarized. 
Both are available free of charge, from the IAEA Nuclear Data 


ENDL Transmittal 

A H.D. (international 
Vienna (Austria). Nuclear Data 
. NTIS = Sales Only), PC A02/ 


i gy Agency, 
Section). Oct 1983. 1 
MF AOl1. File Number DE867023 
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The 1982 versions of the LLNL Evaluated Nuclear Data Li- 
braries are available in the ENDL Transmittal Format, of which a 
brief user’s guide is given in this document. 


rae 98 2p. 


( Section). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86702382. 

ENDL-82 is the 1982 version of the Evaluated Neutron 
Data Library of the Lawrence Livermore National Laboratory 
(LLNL). It contains evaluated neutron reaction data for 94 target 
materials. All evaluations are “complete” evaluations covering all 
relevant neutron reactions for incident neutrons up to 20 MeV, 
giving cross-sections, angular distributions, energy distributions and 
some related parameters such as the fission-neutron yield or aver- 
age energy of secondary particles. Resonance-parameters are not 
given, only cross-section curves with the number of energy points 
chosen dense enough that linear interpolation is possible. 


42434 (IAEA-NDS—55-Rev.0) ACTL-82. The LLNL 
Neutron Activation Cross-Section Library of 1982. ey 
of contents. Lemmel, H.D. (International Atomic a 
Agency, Vienna (Austria). Nuclear Data Section). 

1983. 2p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86702383. 

ACTL-82 is a part of the Evaluated Nuclear Data Library 
(ENDL) of the Lawrence Livermore National Laboratory 
(LLNL), USA. It contains neutron activation cross-sections for 
more than 260 target isotopes, for incident neutron energies up to 
20 MeV. The data are given in the ENDL Transmittal Format. 
This library supersedes the 1978 version. 


42435 SS 0) CENDL. Chinese Evalu- 
ated Nuclear Data of content. 

chang; Shen Li 4 

Agency, Vienna (Austria). Nuclear Data Section). Mar 
1985. 2p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86702385. 

The content of the Chinese Evaluated Nuclear Data Library 
in its version of March 1985 is summarized. It includes partial eval- 
uations for 12 nuclides. The data library is available on magnetic 
tape from the IAEA Nuclear Data Section. 


42436 (AEA-NDS—66-Rev.0) EXFOR-INDEX. Index 
to EXFOR Neutron Data 1985. Prrmen mg n 
Seits, M.M.; Lemmel, H.D. (International A’ ae 
Agency, Vienna (Austria). Nuclear Data Section). J Jun 1985. 
4p. NTIS = Sales Only), PC A02/MF A0O1. File Number 
DE86702386. 

This document summarizes the contents and documentation 
of the Index File to EXFOR Neutron Data (X4INDEX). This li- 
brary is a sequential file of relevant index records extracted from an 
online Data Index data base at NDS. The data base is updated reg- 
ularly, and each copy of the EXFOR Neutron Data Index is ex- 
tracted directly from the current data base 
ee 
EXFOR dictionaries. This file is copied directl 
Dictionary master file. The entire Index or i 
it can be obtained on magnetic tape free o Sacastenee 
Nuclear Data Section. 


(in ; 
(Austria). International Nuclear wae Committee). Oct 1985. 
39p. NTIS (US Sales Only), PC A03/MF AOI. File 

Number DE86901572. 
A software system for the automatic preparation of non-for- 
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data are given on the size of the international non-neutron experi- 
mental data base in this format. 


ee ee Ean in ed 
Data. Information about 


tional Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee). Sep 1985. nis (US 
Sales Only), PC A04/MF A0O1. File Number DE86702390. 

This is the eleventh issue of a report series on Fission Prod- 
uct Nuclear Data (FPND) which is published by the Nuclear Data 
Section (NDS) of the International Atomic Energy Agency 
(IAEA). The purpose of this series is to inform scientists working 
on FPND, or using such data, about all activities in this field which 
are planned, ongoing, or have recently been completed. The types 
of activities being included in this report are measurements, compi- 
lations and evaluations of: Fission product yields (neutron induced 
and spontaneous fission); Neutron reaction cross sections of fission 
products; Data related to the radioactive decay of fission products; 
Delayed neutron data of fission products; and lumped fission prod- 
uct data (decay heat, absorption etc.). The main part of this report 
consists of unaltered original contributions which the authors have 
sent to IAEA/NDS. 


42439 (INIS-mf—10110, pp 64-68) Computerized librar- 
ies of nuclear data and their applications in Monte Carlo cal- 
culations. Gavor, J. (Ceske WVysoke Uceni Technicke, 
Prague, Czechoslovakia. Fakulta Jaderna a Fysikalne Inzen- 
yrska). 1982. (In Czech). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86701972. (CONF-8209296—). 

From Conference on application of Monte Carlo method in 
modelling physical and physico-chemical processes; Prague, 
Czechoslovakia (9 Sep 1982). 

Possible uses are reported of the Nuclear Data Section of 
the IAEA in Vienna. The ENDF/B library is the most important 
data file for retrieving extensive input data files for the Monte 
Carlo method, i.e., values of cross sections of radiation-matter inter- 
action and stopping power values for secondary charged particles. 
All data files are documented in the IAEA Nuclear Data Service. 
References to other data libraries are given. 


ae — pp 143-155) Aaeiattion of informa- 
the operation o 


tion technologies in f materials processing 
plants. Trauboth, H. Sep 1984. in German). NTIS (US 
Sales Only), PC A21/MF A0O1. File Number DE86752199. 
(CONF-8403239—; PWA—47/84). 
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From 5. status report of the project of reprocessing and 
waste treatment of the Kernforschungszentrum Karlsruhe 
G.m.b.H.; Karlsruhe, F.R. Germany (20 Mar 1984). 

The developed data processing systems shall be part of the 
layout of the integrated modular process information system for the 
WA-350. Further development will be mainly towards more intelli- 
gence of the information processing for the optimization of the 
course of processes and of early detection of accidents. New soft- 
ware and hardware will be used. (DG). 


42441 (PB—86-194602/XAB) Performance evaluation of 
the Energy Information Administration, Department of 
Energy. Fiscal years 1984 and 1985. (Professional Audit 
Review Team, Washington, DC (USA)). 16 Apr 1986. 49p. 
NTIS, PC A03/MF AO1. 

The report discusses the results of the Professional Audit 
Review Team (PART) evaluation of the performance of the 
Energy Information Administration (EIA), as required by the De- 
partment of Energy Organization Act (Public Law 95-91, August 4, 
1977). The report covers EIA activities during fiscal years 1984 and 
1985. 


42442 (SAND—-86-1048C) PDES logical layer initiation 
tasks. Final report. Kelly, J.C. (Sandia National Labs., Albu- 
querque, NM (USA)). 28 Apr 1986. Contract AC04- 
76D 89. 684p. NTIS, PC A99/MF A011; 1; GPO Dep. 
File Number D 6012289. 

PDES stands for Product Data Exchange Standard. A long- 
term project, chaired by Kalman Brauner of The Boeing Company, 
existed within the IGES Committee to develop PDES. This project 
had two primary objectives: (1) to develop an exchange standard 
for product data in support of industrial automation, and (2) to rep- 
resent the US position in the International Standards Organization 
(ISO) arena relative to the development of a single worldwide 
standard for the exchange of product data. “Product Data” is taken 
to be more general than "product definition data”. It includes data 
relevant to the entire life cycle of a product; manufacturing, quality 
assurance, testing, and support. Development of an exchange stand- 
ard for product data involved settling on a set of logical structures 
to contain the product data information, and also settling on the 
manner in which these structures will be implemented in computer 
form. 
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Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
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ACUREX CORP., MOUNTAIN VIEW, CA (USA). ENERGY AND 
ENVIRONMENTAL DIV 
Environmental assessment of a coal/water-slurry-fired industrial 
boiler. Volume 1. Technical results. Final report, July 1983- 


oon 1985, 11:39522 (R;US) 


Environmental assessment of a coal/water-slurry-fired industrial 
boiler. Volume 2. Data supplement. Final report, July 1983- 
April 1985, 11:39523 (R;US) 

AEROSPACE CORP., EL SEGUNDO, CA (USA). 
AEROPHYSICS LAB. 
Interaction of moving shock with thin stationary thermal layer, 

11:41492 (R;US) 

AGBABIAN ASSOCIATES, EL SEGUNDO, CA (USA) 
Seismic design technology for Breeder Reactor structures. 
Volume 3: special topics in reactor structures, 11:40367 (R;US) 
AIR COMMAND AND STAFF COLL., MAXWELL AFB, AL 


Strategic offense vs strategic defense: going back for the future. 
Student report, 11:42387 (R;US) 
AIR FORCE GEOPHYSICS LAB., HANSCOM AFB, MA (USA) 
Operation Hardtack. Project 1.10. Blast overpressure from very- 
high altitude bursts. Report for April-October 1958, 11:41506 
(R;US) 
AIR FORCE INST. OF TECH., WRIGHT-PATTERSON AFB, 
OH (USA) 


Acid rain and the environment: an ethical perspective. Master's 
— 11541518 (R;US) 
and nighttime neutral wind and 
lone from incoherent scatter radar at 300 km over 
Arecibo. Master’s thesis, 11:41945 (R;US) 
AIR FORCE OCCUPATIONAL AND ENVIRONMENTAL 
HEALTH LAB., BROOKS AFB, TX (USA) 
Travis wastewater survey, Travis AFB, California. Final report, 
6-11 August 1985, 11:41639 (R;US) 
AIR FORCE SYSTEMS COMMAND, WRIGHT-PATTERSON 
AFB, OH (USA). FOREIGN TECHNOLOGY DIV. 
Chinese Journal of Lasers: the tenth year (1974-1984) (selected 
articles), 11:41287 (R;US) 
High-repetition rate and mode-locked phosphate glass laser, 
11:41285 (R;US) 
Investigation on growth and laser properties of GGG:(Nd,Cr) 
single crystals, 11:41057 (R;US) 
Isomorphism between 


fields, 11:42087 (R;US) 


Liquid-hydrogen-fueled passenger aircraft, 11:40078 (R;US) 

Paths and ionization losses of proton energy in different 
substances, 11:42225 (R;US) 

SU(6) grand unified model, 11:42079 (R;US) 

ALLGEMEINE ELEKTRICITAETS-GESELLSCHAFT AEG 
TELEFUNKEN, WEDEL (GERMANY, F.R.) 

Alternative module configurations for advanced solar arrays on 
low orbit and extended lifetime missions (AMOC 1). Final 
Report, 11:40148 (R;DE) 

ALLIED CORP., KANSAS CITY, MO (USA). BENDIX KANSAS 
CITY DIV. 

Chlorine determination in polymers, 11:41160 (R;US) 

Image enhancement equipment capabilities. Status report, 
11:41239 (R;US) 

NCPART: management of ICEMDDN output for numerical 
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(R;XC) 

General accelerator physics. Proceedings. Vol. 2, 11:41348 
(R;XC) 

IEEE Transactions on Nuclear Science, Volume NS-32, No. 5. 
1985 Particle accelerator conference. Accelerator 
engineering and technology, 11:41349 (R;US) 

Neutron Sources 

Research reactors and alternative devices for research. Report 
of a consultants’ on alternatives to research reactors 
as a research tool held in Uppsala, Sweden, 18-21 June 1984, 
11:40072 (R;XA) 

Plasma Waves 

Two-dimensional dynamics of the plasma wakefield 
accelerator, 11:41371 (R;US) 

Radioactive Effiluents 

Radiation exposure of the in the vicinity of low- 
energy accelerator plants, 11:41737 (RA;DE;In German) 

Radioecological effects of the CERN accelerators 
the past ten years, 11:41350 (RA;DE;In German) 


Solenoids 
Magnet system studies for the ZEUS experiment, 11:41397 
(R;GB) 
Specifications 
Magnet system studies for the ZEUS experiment, 11:41397 
(R;GB) 
Superconducting Coils 
Magnet system studies for the ZEUS experiment, 11:41397 
(R;GB) 
Uses 
Particle accelerators and lasers high energy sources, 11:41353 
(R;FR;In French) 
ACCELEROMETERS 
Design 
Double-ended tuning fork quartz accelerometer, 11:41471 
(R;US) 


Double-ended tuning fork quartz accelerometer, 11:41471 
(R;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
Environmental Exposure Pathway 
Method for realistic assessment of the environmental load 
following an accident in a nuclear facility taking into 
consideration measured values from environment monitoring, 
11:40483 (RA;DE;In German) 
A 
Calorimeters 
Modeling response variation for radiometric calorimeters, 
11:41448 (R;US) 
ACCUMULATION (RADIOECOLOGICAL) 
See RADIOBCOLOGICAL CONCENTRATION 





ACES 
Hydrolysis 


ACES 
See QUARKS 
ACETATES 


Using temperature-programmed reaction for kinetics analysis 
of liquid-phase reactions, 11:41175 (J;GB) 
Temperature Monitoring 
Using temperature-programmed reaction for kinetics analysis 
of liquid-phase reactions, 11:41175 (J;GB) 
IFLUORENES 


A 


Interiaboratory collaborative study on sister chromatid 
exchange induction in vivo, 11:41762 (R;US) 
ACETYLENE 
Chemical Reactions 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 1. The low-pressure stoichiometric and the 
high-pressure catalytic reactions, 11:41193 (J;US) 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 2. The effect of additives, 11:41194 (J;US) 
Detonations 
Analyses of the cellular structure of detonations, 11:41230 
(R;US) 
ACID RAIN 
Predicting and evaluating the effects of acidic precipitation on 
water chemistry and endemic fish populations in the 
northeastern United States. Final report, 11:41650 (R;US) 
Biological Effects 
Drought sensitivity of red spruce seedlings 
precipitation chemistry, 11:41764 (R;US) 
Qualitative and quantitative status of the field grown potato 
crop stressed by acidified rain. Final progress report, 
11:41765 (R;US) 


affected by 


ic ion relationships in North American 
eon ly 11:41569 (R;US) 
Environmental Effects 
Report on the actions of the commission of the European 
Economic Community on acid deposition, 11:41589 (R;FR) 
Ethical Aspects 
Acid rain and the environment: an ethical perspective. Master’s 
thesis, 11:41518 (R;US) 
Mathematical Models 
Simplified turbulent spiral boundary layer and thermal wind 
simulator for acid rain modeling, 11:41544 (R;US) 
Recommendations 
Acid rain and the environment: an ethical perspective. Master's 
thesis, 11:41518 (R;US) 
Pollution 


Analysis and assessment of precipitation chemistry at Caribou, 
Maine, 11:41562 (R;US) 
ACIDITY 
See PH VALUE 
ACIDIZATION 
Bench-Scale Experiments 
sandstones, 11:39845 (RA;US) 
Fluids 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
Fluids 


Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
Research Programs 
Reservoir properties affecting matrix acid stimulation of 
sandstones, 11:39845 mAs) 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACOUSTIC EMISSION TESTING 
Acoustic emission/flaw relationship for in-service monitoring 
of nuclear pressure vessels. report, October 1985- 
March 1986. Volume 3, No. 1, 11:40422 (R;US) 
ACOUSTICS 
Transducers 
SAW transduction in electrostrictive substrates, 11:41269 
(R;US) 
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ACTINIDE COMPLEXES 
Stability 
Actinide ion complexes in aqueous solutions, 11:41217 
(R;FR;In French) 
ACTINIDE COMPOUNDS 
See also CURIUM COMPOUNDS 
URANIUM 


COMPOUNDS 
Information 
Actinide physicochemical data assessment and selection, 
11:41226 BANE) 
Physical Properties 
Actinide physicochemical data assessment and selection, 
11:41226 (BA;NL) 
ACTINIDE NUCLEI 
See also ACTINIUM 225 

AMERICIUM 241 
CALIFORNIUM 252 
NEPTUNIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
THORIUM 228 
THORIUM 229 
THORIUM 230 
THORIUM 232 
URANIUM 235 
URANIUM 238 


Chemical nuclear data, 11:42143 (RA;GB) 
Nuclear Data Collections 
ENDF/B-V actinides (Rev.5.2), 11:42192 (R;XA) 
INDL/A-83: [AEA nuclear data library for evaluated neutron 
reaction data of actinides. Contents and documentation, 
11:42191 (R;XA) 
Nuclear Deformation 
On the octupole deformation in Ra-Th region, 11:42190 
(R;DE) 
ACTINIDES 
See also AMERICIUM 
NEPTUNIUM 


PLUTONIUM 
THORIUM 
URANIUM 


and Nuclear Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Information Systems 
Actinide physicochemical data assessment and selection, 
11:41226 (BA;NL) 
Physical Properties 
Actinide physicochemical data assessment and selection, 
11:41226 (BA;NL) 
Research Programs 
Isotope and Nuclear Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Processes 
Chemical aspects of nuclear methods of analysis. Proceedings 
of the final research co-ordination held in 
Hamamatsu, Japan 2-5 October 1984, 11:41125 (R;XA) 
Solvent Extraction 
Trivalent actinide-lanthanide extraction by DEHPA. Structure 
of organic complexes, 11:41119 (R;FR;In French) 
ACTINIUM 225 
Alpha Decay 
Emission probabilities of ‘y -rays associated with the decay of 
22°Th and its daughters, 1142195 G;GB) 


Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:42194 (J;US) 
Emission 
Emission probabilities of y-rays associated with the decay of 
22°Th and its daughters, 11:42195 (J;GB) 
ACTIVATED SLUDGE PROCESS 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
ACTIVATION ANALYSIS 
Neutron Source Facilities 
D-T neutron sources as an alternative to research reactors 
neutron generators), 11:41133 (RA;XA) 
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ACTIVITY TRANSPORT 
See RADIOACTIVITY TRANSPORT 
ACYL RADICALS 
See also FORMYL RADICALS 
Chemical Reaction Kinetics 
Deprotonation and anionic rearrangements of organometallic 
compounds. 5. Kinetic vs. thermodynamic deprotonation in 
reactions of cyclopentadienylrhenium acyl and alkyl 
complexes with strong bases, 11:41203 (J;US) 
Chemical Reactions 
Deprotonation and anionic rearrangements of organometallic 
compounds. 5. Kinetic vs. thermodynamic deprotonation in 
reactions of cyclopentadienylrhenium acyl and alkyl 
complexes with strong bases, 11:41203 (J;US) 
Thermodynamics 
ion and anionic rearrangements of organometallic 
compounds. 5. Kinetic vs. thermodynamic deprotonation in 
reactions of cyclopentadienylrhenium acyl and alkyl 
complexes with strong bases, 11:41203 (J;US) 
ADAPTIVE INTRUSION DATA SYSTEMS 
See INTRUSION DETECTION SYSTEMS 


Further case studies on the impact of mesoscale convective 
systems on regional ozone and haze distributions, 11:41565 
(R;US) 

Collisions 


Thermal collision rate densities of small clusters, 11:41172 
(J;US) 
Environmental Impacts 
Potential climatic effects of perturbations other than carbon 
dioxide, 11:41535 (RA;US) 


Light Scattering 
properties of blow-off particulates. Technical report, 1 
August 1982-31 January 1984, 11:41504 (R;US) 


Properties 
Thermal collision rate densities of small clusters, 11:41172 
GUS) 
ICA 


-generating plant - African region, South of 
the Sahara, 11:40311 (R:US) 
Market for diesel-generating plant - the Middle East and North 
Africa, 11:40315 (R;GB) 
AFTER-HEAT 
Comparison of spent fuel decay heat rate ORIGEN2 
prediction and calorimeter measurements, 11:39972 (R;US) 
O Codes 
Monticello BWR spent fuel assembly decay heat predictions 
and measurements, 11:39971 (R;US) 
AGING 
For biological aging use LIFE CYCLE or LIFE SPAN. 
Simulation 


Equipment qualification and survivability research at Sandia 
National Laboratories, 11:40535 (RA;US) 
AGREEMENTS 
Violations 
Soviet military power, 11:41505 (R;US) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 
Anaerobic Digestion 
Anaerobic digestion: principles and practices for biogas 
systems. World Bank technical paper, 11:40149 (R;US) 
Bioconversion 
Thermochemical pretreatment of lignocellulosic biomass for 
increasing anaerobic to methane. Final 
report, 1 November 1982-30 April 1985, 11:40093 (R;US) 


Processing and combustion of corn cobs to provide heat for 
drying corn, 11:40241 (RA;US) 


Processing and combustion of corn cobs to provide heat for 
drying corn, 11:40241 (RA;US) 
Waste Product Utilization 
Electric power from biofuels: planned and existing projects in 
the US. Revision, 11:40104 (R;US) 
AGRICULTURE 
Solar Energy 
Sizing solar energy systems for agricultural applications and 
predicting seasonal energy utilization, 11:40240 (RA;US) 
State of the art - 1983: agriculture, 11:40239 (RA;US) 
AIR 
See also SURFACE AIR 
Quantitative Chemical Analysis 
Sampling and determination of gas-phase hydrogen peroxide 
following removal of ozone by gas-phase reaction with nitric 
oxide, 11:41149 (J;US) 
Separation Processes 
Alternative separation processes for fluid mixtures, 11:40843 
(R;US) 
AIR CONDITIONERS 
Indoor Air Pollution 
Health-hazard evaluation report HETA 85-188-1627, 
Distribution and Auto Service, Inc., Benecia, California, 
11:41556 (R;US) 
AIR FILTERS 


Filters in nuclear facilities. Final report, 11:41241 (R;DE;In 
German) 
Laser Spectroscopy 

Feasibility of the laser particle spectrometry technology for in- 
situ testing of hepa-filtration systems in the nuclear industry, 
11:41256 (RA;XA) 

Testing 

Comparison of high efficiency particulate filter testing 
methods. Final report of the co-ordinated research 
programme from 1979 to 1982, 11:41255 (R;XA) 

Comparison of testing methods for particulate filters, 11:41257 
(RA;XA) 

Comparison of existing methods of high efficiency particulate 
air filter testing, 11:41258 (RA;XA) 

Comparison of some existing testing methods for particulate 
filters with special regard to radioactive tracer measures, 
11:41259 (RA;XA) 

Feasibility of the laser particle’ spectrometry technology for in- 
situ testing of hepa-filtration systems in the nuclear industry, 
11:41256 (RA;XA) 

AIR FLOW 
P Codes 
Effect of ventilated Trombe wall airflow, 11:40234 (RA;US) 
AIR HEATERS 
Corrosion 

Measurement of acid deposition in regenerative air preheaters, 

11:40291 (RA;US) 
Thermal Efficiency 
Rotary air preheaters on power-station boilers, 11:40318 
(R;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Aerosols 

Effects of an‘ ic aerosol on the radiation 

balance of the atmosphere, 11:41515 (R;DE;In German) 
Laws 

German and European exhaust gas laws, 11:41588 (RA;DE;In 

German) 
Limiting Values 
German and European exhaust gas laws, 11:41588 (RA;DE;In 
German) 
Meetings 
town planning, 11:40884 (R;DE;In German) 
Monitoring 
Monitoring the 


performance of the environmental control 
system, 11:40322 (RA;US) 





AIR POLLUTION 
Organic Compounds 


Organic Compounds ee 
Applications of information theory and pattern recognition to 
gas chromatography-mass spectrometric analysis of toxic 
organic compounds in ambient air, 11:41566 (R;US) 
Remedial Action 
Feasability study of contamination remediation at Naval 
11:41638 (R;US) 
Visibility 
Further case studies on the impact of mesoscale convective 
systems on regional ozone and haze distributions, 11:41565 


(R;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 


Regulations 
Summary and evaluation of existing economic models of the 
petroleum-refining industry. Final report, July 1984-May 
1986, 11:39696 (R;US) 


Property rights and fees as instruments of an economic rational 
air management policy, 11:40707 (R;DE;In German) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Cost 


Monitoring the performance of the environmental control 
system, 11:40322 (RA;US) 
Quality Assurance 
National dioxin study Tier 4 - combustion sources; quality 
assurance-evaluation. Final report, 11:41550 (R;US) 
AIR POLLUTION MONITORING 
“Three-Dimensional Calculations 
Using three dimensional graphics to visualize multivariate 
scientific data, 11:41516 (R;US) 
AIR POLLUTION MONITORS 
Calibration 
Dry deposition monitoring and research under national acidic 
precipitation assessment program. Final report, 11:41542 
(R;US) 
Evaluation 


Dry deposition monitoring and research under national acidic 
precipitation assessment program. Final report, 11:41542 
(R;US) 

AIR PREHEA’ 


See AIR HEATERS 

AIR QUALITY 
Standards 
Property rights and fees as instruments of an economic rational 
air management policy, 11:40707 (R;DE;In German) 

AIRBORNE PARTICLES 

See PARTICULATES 
AIRBORNE PARTICULATES 

See PARTICULATES 


Hydrogen Fuels 
Liquid-hydrogen-fueled passenger aircraft, 11:40078 (R;US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRPORTS 
Photovoltaic Power Supplies 
First-year operational results for the Dallas-fort Worth Airport 
linear Fresnel lens photovoltaic/photothermal system, 
11:40175 (RA;US) 
First year operation of the Phoenix Sky Harbor solar 
photovoltaic concentrator project, 11:40176 (RA;US) 
AJMAN 
See UNITED ARAB EMIRATES 
ALAP 
See RADIATION PROTECTION 
ALARM 
See also INTRUSION DETECTION SYSTEMS 
Computer-Aided Design 
Human factors in annunciator systems, 11:40450 (BA;US) 
Human Factors 
Human factors in annunciator/alarm systems: annunciator 
experiment plan I, 11:40446 (R;US) 


ERA-11/18 / 96S 


Human Factors Engineering 
_.. Human factors in annunciator systems, 11:40450 (BA;US) 
Systems Analysis 
Human factors in annunciator/alarm systems: annunciator 
experiment plan I, 11:40446 (R;US) 


Continental Shelf 
Feasibility of dynamic models of the interaction of potential oil 
spills with bowhead and gray whales in the Bering, Chukchi, 
and Beaufort Seas, 11:39695 (R;US) 
ALCATOR DEVICE 
Pellet Injection 
Effect of pellet fuelling on energy transport in ohmically 
heated Alcator C plasmas, 11:42320 (J;AT) 
Thermal Conductivity 
Effect of pellet fuelling on energy in ohmically 
heated Alcator C plasmas, 11:42320 (J;AT) 
Thermal Diffusivity 
Effect of pellet fuelling on energy transport in ohmically 
heated Alcator C plasmas, 11:42320 (J;AT) 
ALCOHOLATES 
See ALKOXIDES 
ALCOHOLS 


See also ETHANOL 
METHANOL 


Solvation 
Anomalous temperature-dependent reorientation of cresyl 
violet in 1-dodecanol, 11:41198 (J;US) 
Vaporization Heat 
Thermodynamic characterization of condensed-ring 
compounds. Annual technical December 1, 
1984-December 31, 1985, 11:41182 (R;US) 
ALGAE 
Growth 
Growth and photosynthetic response of a freshwater alga, 
Selenastrum capricornutum, to an oil shale by-product 
water, 11:39929 (J;US) 
Kinetics 


Report on intercomparison IAEA/AG-B-1 of radionuclide 

measurements in marine algae sample, 11:41743 (R;XA) 
ALKALI METAL COMPOUNDS 
See also LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
F Centers 

F-italic -center production in alkali halide crystals by 
monochromatic x-ray and ultraviolet radiation, 11:41094 
(J;US) 


Photofragment fluorescence as an analytical technique: 
application to gas-phase alkali chlorides, 11:41154 G US) 
ALKALI METALS 


See also CESIUM 
LITHIUM 


POTASSIUM 
SODIUM 


Elastic jellium sphere in a static electric field, 11:41001 (J;US) 


Fischer-Tropsch slurry phase process variations. 
report, April 1-June 20, 1986, 11:40086 (R;US) 
Concentration 


Flux of aliphatic and polycyclic aromatic hydrocarbons to 
Central Puget Sound from Seattle (Westpoint) primary 
sewage effluent, 11:41653 (J;US) 

Gas Chromatography 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 


for alkane hydrogenolysis over nickel, 11:40097 (BA;DE) 
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Vaporization Heat 
.. Thermodynamic characterization of condensed-ring 
compounds. Annual technical summary December 1, 
1984-December 31, 1985, 11:41182 (R;US) 
ALKENES 


See also ETHYLENE 
PROPYLENE 


Chemical Reaction Yield 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, April 1-June 30, 1986, 11:40086 (R;US) 
Electronic Structure 
Chemical activation of molecules by metals. Experimental 
studies of electron distributions and . Progress 
report, September 1983-September 1985, 11:41961 (R;US) 
ALKOXIDES 


Metal alkoxides. Models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry. Final 
technical report, 11:41184 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Ion Implantation 
Comparison of implantation-driven permeation characteristics 
of fusion reactor structural materials, 11:40919 (R;US) 
Permeability 
Comparison of implantation-driven permeation characteristics 
of fusion reactor structural materials, 11:40919 (R;US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BISMUTH ALLOYS 
BORON ALLOYS 
CESIUM ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
GOLD ALLOYS 
HAFNIUM ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 


ZIRCONIUM ALLOYS 
Deformation 
Multiaxial deformation testing: non-; loading and 
elevated temperatures, 11:40994 (RA;US) 
Implantation 


Ion 
Ton beam induced superheating of crystals, 11:40962 (RA;US) 
Materials Working 
Material models for analysis of metal forming, 11:40987 
(RA;US) 
Mechanical Tests 
Multiaxial deformation testing: i 
elevated temperatures, 11:40994 (RA;US) 
Research Programs 
Metals and Ceramics Division Materials Sciences Program. 
Annual progress report for period ending December 31, 
1985, 11:40902 (R;US) 


loading and 


Exact solution for the solidification of a liquid slab of binary 
mixture. Final Report, 2 January 1985, 11:40932 (R;US) 


ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLUVIAL DEPOSITS 
Radionuclide Migration 
Tritium and chlorine-36 migration from a nuclear explosion 
cavity, 11:41654 (R;US) 
ALPHA DECAY RADIOISOTOPES 


Separations and methods for alpha assay by liquid scintillation, 
11:41128 (RA;XA) 


Radioecological Concentration 
1985 environmental monitoring report: Sandia National 
Laboratories, Albuquerque, New Mexico, 11:41627 (R;US) 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 

ALPHA SPECTROSCOPY 

Liquid Scintillators 

ions and methods for alpha assay by liquid scintillation, 


Separations 
11:41128 (RA;XA) 
Preparation 


Separations and methods for alpha assay by liquid scintillation, 
11:41128 (RA;XA) 
ALPHA-BEARING WASTES 
Radioactive Waste Disposal 
High-level and transuranic radioactive wastes: backgroynd 
information document for final rule, 11:40004 (R;US) 


information document for final rule, 11:40004 (R;US) 
Radioactive Waste Processing 
Evaluation of alternative treatments for spent fuel rod 
transuranic wastes, 11:40009 (R;US) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 


descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Thermodynamic Properties 
Solid tritium breeding materials, 11:42328 (RA;US) 


Effects of SO. scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 


Deposition 
Preparation of thin films for use in generating neutral particle 
beams, 11:40915 (R;US) 
W84 magnetron ion plating screening experiments, 11:40998 
(R;US) 
Foils 
Resistance seam welding, 11:41235 (R;US) 
Ion Implantation 
Ion mixing of metals into aluminum, 11:40967 (RA;US) 





lon Implantation 


et ene eer 11:40959 
(RA;US) 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
G;US) 


Field test of a ceramic heat-recovery system for an aluminum 
reverberatory furnace. Annual report, March-December 
1985, 11:40857 (R;US) 
Waste-heat recovery for an aluminum remelt furnace. Final 
February 1984-May 1985, 11:40856 (R;US) 
ALUMINIUM 27 TARGET 
Proton Reactions 
Hadron-nucleus interactions at high energy, 11:41931 (R;US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Biological Fouling 
and corrosion studies at the seacoast test facility in 
Hawaii, 11:40190 (BA;US) 
Crystal Structure 
EXAFS study of quasicrystalline Al-Mn, 11:41017 (BA;US) 
Materials Testing 
Biofouling and corrosion studies at the seacoast test facility in 
Hawaii, 11:40190 (BA;US) 
Neutron Diffraction 
Diffuse neutron scattering in BY-phase CuAINi alloy, 11:40912 
(R;US) 
Pitting Corrosion 
Biofouling and corrosion studies at the seacoast test facility in 
Hawaii, 11:40190 (BA;US) 


Slip 
Observation of slip 
NisAl, 11:40911 (R;US) 
Surface Finishing 
Factors affecting surface finish when 
titanium alloy (Ti-6A1-4V), 11:41012 (J;NL) 
ALUMINIUM BASE ALLOYS 
Gas Tungsten-Arc Welding 
Welding procedure specification. Supplement 1. Records of 
procedure qualification tests. Gas tungsten arc (DC) 
to aluminum alloys 1XXX and 3003 to 6XXX (1060, 1100, 
and 3003 to 6061 and 6063), 11:40949 (R;US) 


across grain boundaries in 


titanium and a 


aluminum alloys 1XXX and 3003, 11:40944 (R;US) 
Welding procedure specification. Supplement 1. Records of 
procedure qualification tests. Gas tungsten arc welding of 
aluminum alloys 1XXX and 3003 to 6XXX, 11:40947 (R;US) 
Welding procedure specification. Supplement 1. Records of 
procedure tests. Gas tungsten arc welding of 
aluminum alloys 3004, 5052, and 5X54, 11:40945 (R;US) 
y etaneaieaineinaties a teamnenes Records of 
procedure qualification tests. Gas tungsten arc welding of 
aluminum alloys 1XXX and 3003 to 3004, 5052 and 5X54 
(1060, 1100, and 3003 to 3004, 5052, 5154, and 5454), 
11:40946 (R;US) 
ALUMINIUM CHLORIDES 
Ion Microprobe Analysis 
Lewis acid enhanced emission of organic secondary molecular 
ions, 11:41159 (BA;US) 
Ton-Molecule Collisions 
Lewis acid enhanced emission of organic secondary molecular 
ions, 11:41159 (BA;US) 
Mass Spectroscopy 


Lewis acid enhanced emission of organic secondary. molecular 
ions, 11:41159 (BA;US) 
ALUMINIUM HYDROXIDES 
Ion Exchange 
Icr exchange behaviour of hydrous oxides, 11:41163 (RA;XA) 
ALUMINIUM OXIDES 
See also SPINELS 
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Catalytic Effects 
CO oxidation on Pt/AlO; and Pd/AkOs transient 
and concentration cycling studies, 11:41174 (J;GB) 
Hydrofinishing of re-refined used lubricating oil, 11:39690 
(R;US) 
Some effects of vapor-liquid flow ratio on performance of a 
trickle-bed reactor, 11:39685 (J;GB) 
Dielectric Properties 
Millimeter-wave properties of neutron-irradiated ceramics for 
RF-window MFE applications, 11:42330 (RA;US) 
Ton Exchange 
Ton exchange behaviour of hydrous oxides, 11:41163 (RA;XA) 
Neutron Transport 


Neutronic optimization of a LiAlO: solid breeder blanket, 
11:42352 (R;US) 
Physical Radiation Effects 
Effects of neutron-irradiation on MgAkO, and AleOs, 11:42329 
(RA;US) 


Properties 
Study of the di ion of molybdenum(VI) supported on silica 
and ‘y-alumina, 11:41171 (J;US) 


"See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 
Mapping 
Response to comment: climatic change and the broadscale 

distribution of terrestrial ecosystem complexes, 11:41574 
G;NL) 

AMERICIUM 


Solubility 
Temperature effects on the solubility and speciation of selected 
actinides, 11:40000 (R;US) 
Solvent Extraction 
Actinide-lanthanide counter current separation in mixer-settlers 
(Americium from europium and cerium), 11:41118 (R;FR;In 
French) 
Physico-chemical bases of yttrium-lanthanides-actinides 
separations, 11:41131 (RA;XA) 
AMERICIUM 241 
Decay 


for plutonium and americium-241 decay corrections, 
11:40057 (R;US) 
Structure 


Hyperfine structure of 2 eV transitions in americium 241, 
11:41958 (R;FR) 


Radioecologic¢al Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
AMERICIUM CHLORIDES 


spectrophotometric studies of some lanthanide and 
actinide halides under pressure, 11:41220 (R;US) 
AMINES 
See also RHODAMINES 
TOA 


Fluorescence 
Polymer modification of fiber optic chemical sensors as a 
method of enhancing signal for pH 
measurement, 11:41153 (J;US) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
Metabolism 


Integrated and individual biochemical responses of rainbow 
trout (Salmo gai i) to varying durations of acidification 


gairdneri 
stress, 11:41774 (J;GB) 


Synthesis of amino derivatives of dithio acids as potential 
radiation-protective agents. Annual report, 15 March-31 
August 1983, 11:41713 (R;US) 

Synthesis of amino derivatives of dithio acids as potential 

agents. Final report, 15 March 1983-14 

March 1985, 11:41714 (R;US) 
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Oil shale retort water ammonia determination by titrimetry, 
phenate ae enzymatic analysis, and 
chromatographic fractionation/chemiluminescence, 11:39925 
G;US) 


Generalized phase-change submodels in the FEM3 model for 
gas dispersion, 11:41571 (R;US) 
Distillation 


Oil shale retort water ammonia determination by titrimetry, 
phenate colorimetry, enzymatic analysis, and 
chromatographic fractionation/chemiluminescence, 11:39925 
GUS) 


Photolysis 
Studies of the NH2 + NO reaction by infrared kinetic 
spectroscopy, 11:41173 (J;US) 


ic reduction of Ne by water over solid-state catalysts 
using visible light, 11:40103 (RA;US) 


Ammonia removal from oil shale process waters using tubular, 
Se ee ee a es 
(R;US) 

Solvent Properties 

Solubilities of caffeine and theophylline in supercritical 
ammonia, 11:41207 (J;NL) 

Titration 

Oil shale retort water ammonia determination by titrimetry, 
phenate colorimetry, enzymatic analysis, and 
chromatographic fractionation/chemiluminescence, 11:39925 


Coal liquefaction study under the nonisothermal reaction 


temperature. Quarterly progress report, April-June 1986, 
11:39466 (R;US) 


Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 


Sorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
AMNION CELLS 
See EMBRYONIC CELLS 
ANADROMOUS FISHES 


See also SALMON 
STRIPED BASS 


Behavior 
Columbia River white sturgeion (Acipenser transmontanus) 
early life history and genetics study. Final report, August 1, 
1984-December 31, 1985, 11:41676 (R;US) 
Genetic Mapping 
Columbia River white sturgeion (Acipenser transmontanus) 
early life history and genetics study. Final report, August 1, 
1984-December 31, 1985, 11:41676 (R;US) 
Habitat 
Lemhi River Habitat improvement study. Final report, 
11:40266 (R;US) 
Tolerance 
Laboratory simulation of fish passage through a heated water 
discharge (Oncorhynchus tshawytscha; Oncorhynchus 
kisutch; Salmo gairdneri; Ptychocheilus oregonensis), 
11:41759 (R;US) 
ANAEROBIC DIGESTION 
See also BIOGAS PROCESS 
aacum Wada merelliiainee 11:40149 (R;US) 


Research Programs 
SERI biofuels program quarterly technical report: first quarter 
FY 1986, 11:40102 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
Includes human cells. 


See also EMBRYONIC CELLS 
HAIR FOLLICLES 


Lysis 
Characterization of the intermediate filament proteins of 
murine mammary gland epithelial cells: response to collagen 
substratum, 11:41673 (J;CH) 
ANIMAL FEEDS 
Comparative Evaluations 
Development of rations for the enhanced survival of salmon. 
Annual report, 11:41712 (R;US) 
ANIMAL GROWTH 
Biological Indicators 
Estimation of largemouth bass, salmoides 
Lacepede, growth using the liver somatic index and 
physiological variables, 11:41637 (J;GB) 
ANIMAL SHELTERS 
Passive Solar Cooling Systems 
Passive solar ‘animal shelter ecosystem. Final 
report, 11:40245 (R;US) 
Passive Solar Heating Systems 
Passive solar greenhouse/animal shelter ecosystem. Final 
report, 11:40245 (R;US) 
Solar Heating Systems 
Sizing solar energy systems for agricultural applications and 
predicting seasonal energy utilization, 11:40240 (RA;US) 
Solar heated swine farrowing shed. Final report, 11:40244 
(R;US) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 


One- and two-electron reduction of metalloporphyrins. 
studies. Kinetics of the decay of a-radical anions, 11:41215 
G;US) 

Electron Transfer 

Stereoelectronic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 

Electronic Structure 

Stereoelectronic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 

Lifetime 
One- and two-electron reduction of metalloporphyrins. 


chemical, electrochemical 
studies. Kinetics of the decay of w-radical anions, 11:41215 
G;US) 
Mass Spectroscopy 
Photoelectron 


spectroscopy of SO2~, Ss~, and S,0~, 11:41170 
G;US) 


One- and two-electron reduction of metalloporphyrins. 
studies. Kinetics of the decay of 2-radical anions, 11:41215 
GUS) 

Photoelectron Spectroscopy 

Photoelectron spectroscopy of SO:~, Ss~, and S,0~, 11:41170 

G;US) 
Radiolysis 

One- and two-electron reduction of metalloporphyrins. 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
G;US) 





ANIONS 
Stereochemistry 


Stereoelectronic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 
ANL 
Research Programs 
Environmental Research Division technical progress report, 
January 1984-December 1985, 11:41519 (R;US) 
ANODES 


Optimization of thermally prepared ruthenium dioxide anodes 
for use in water electrolysis cells, 11:40074 (R;FR) 
ANORTHOSITES 
ee ee j 
Mass spectrometric determination of gases in individual fluid 
inclusions in natural minerals, 11:41911 (J;US) 
ANTARCTICA 
Mineral Resources 
Mineral industries of Australia, Canada, and Oceania (including 
a discussion of Antarctica’s mineral resources). Mineral 
perspective, 11:40712 (R;US) 


Performance 
Time domain modeling of nonlinear loads, 11:41281 (J;US) 
ANTHRACENE 
Formation Free Enthalpy 
Thermodynamic characterization of condensed-ring 
Annual technical summary December 1, 
1984-December 31, 1985, 11:41182 (R;US) 
ANTIMONY 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
G;US) 
Neutron Reactions 
Department of Physics, University of Edinburgh, 11:42173 
(RA;GB) 
ANTIMONY COMPLEXES 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of a-radical anions, 11:41215 
G;US) 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
GUS) 


sine 7 Kinetics of the decay of 2-radical anions, 11:41215 
ANTIMONY IONS 
Electron-Ion Collisions 
i ionization of multicharged metal ions: Ni/sup 
— 2+/, Cu/sup 3+-/, and Sb/sup 3+-/, 11:41985 
ANTIMUONS 
See MUONS PLUS 
ELECTRON INTERACTIONS 
Neutral-Current Interactions 
Determination of the neutrino fluxes in the Brookhaven wide- 
band beams, 11:42024 (J;US) 
ANTINEUTRINO-PROTON INTERACTIONS 
Neutral-Current Interactions 
Determination of the neutrino fluxes in the Brookhaven wide- 
band beams, 11:42024 (J;US) 
Quasi-Elastic Scattering 
Determination of the neutrino fluxes in the Brookhaven wide- 
band beams, 11:42024 (J;US) 
ANTIXI PARTICLES 
Particle Production 
Production of ‘yO and Xi-bar® hyperons by 400-GeV protons, 
11:42029 (J;US) 
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APARTMENT BUILDINGS 


Design 
Public acceptance and user satisfaction of a prototypic HUD 
housing unit in Blacksburg, VA, 11:40775 (RA;US) 
Energy Consumption 
Data acquisition and analysis in multi-family dwellings, 
11:40803 (RA;US) 
ing performance, 11:40807 (RA;US) 
Heating 


Systems 
Data acquisition and analysis in multi-family dwellings, 
11:40803 (RA;US) 
Public Opinion 
Public acceptance and user satisfaction of a prototypic HUD 
housing unit in Blacksburg, VA, 11:40775 (RA;US) 
Retrofitting 
Data acquisition and analysis in multi-family dwellings. 
11:40803 (RA;US) 
APPROPRIATE TECHNOLOGY 
Grants 
technology small grants program in Washington 
State. Final evaluation, 1979-1984, 11:42375 (R;US) 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Microcosms 
Methods for establishing microcosms of aquatic littoral 
ecosystems for determining safe levels of toxicant exposure, 
11:41642 (R;US) 
Water Quality 
Water quality criteria for hexahydro-1,3,5-trinitro-1,3,5-triazine 
X). Final report, 11:41648 (R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also CETACEANS 


FISHES 
SEAWEEDS 


Screening 
SERI biofuels 
FY 1986, 11:40102 (R;US) 
AQUIFERS 
Geology 


ly technical report: first quarter 


Importance of adequate geotechnical evaluation for CAES 


siting in aquifers, 11:40671 (RA;US) 
Conductivity 


Hydraulic properties of rock units and chemical quality of 
water for INEL-1: a 10,365-foot deep test hole drilled at the 
Idaho National Engineering Laboratory, Idaho, 11:41873 
(R;US) 


Permeability 
Project Rio Blanco hydrology of the Piceance Basin, 11:41837 
(RA;US) 
Radionuclide Migration 
Experimental studies on the radionuclide migration in the 
vicinity of the projected radioactive waste repository in the 
Konrad shaft plant. Experimental programme 1, 11:40036 
(R;DE;In German) 
Water Chemistry 
Project Rio Blanco hydrology of the Piceance Basin, 11:41837 
(RA;US) 
Water Quality 
Project Rio Blanco hydrology of the Piceance Basin, 11:41837 
3U 


Age 
Survey of archaeological samples dated in 1984, 11:41876 
(R;DK) 
ARCHITECTURE 
Aesthetics 
Emerging aesthetic values for cold climate design, 11:40776 
(RA;US) 
ARCTIC REGIONS 
Biological Warfare 
Cold-weather aspects of NBC (nuclear, biological, and 
chemical) operations - a survey of selected Warsaw Pact 
open-source literature. Final report, 11:42386 (R;US) 
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Buildings 
Emerging aesthetic values for cold climate design, 11:40776 
(RA;US) 
Chemical Warfare 
Cold-weather aspects of NBC (nuclear, biological, and 
chemical) operations - a survey of selected Warsaw Pact 
open-source literature. Final report, 11:42386 (R;US) 
Nuclear Explosions 
Blasting and blast effects in cold regions. Part 1. Air blast. 
Special report, 11:41503 (R;US) 
Nuclear Weapons 
Cold-weather aspects of NBC (nuclear, biological, and 
chemical) operations - a survey of selected Warsaw Pact 
open-source literature. Final report, 11:42386 (R;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 


Cold Plasma 
Interferences in a low-flow, low-power inductively coupled 
plasma. Technical report, 11:41990 (R;US) 
Tonization 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) 
Ton Sources 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) 
Laser-Produced Plasma 
Laser thermal propulsion. Annual report, 1 January 1983-14 
January 1984, 11:41992 (R;US) 
Photoionization 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) 


Flow and temperature fields of the sample gas in laser- 
powered homogeneous pyrolysis, 11:41233 (J;US) 
ARGON 40 REACTIONS 
Incomplete Fusion Reactions 
Towards multifragmentation, 11:42171 (R;FR) 
ARGON 41 
Radioactive Effiuents 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
ARGON IONS 
Recombination 
[Higher-order atomic processes in high temperature plasmas]. 
Final report, July 1, 1983-June 30, 1985, 11:42280 (R;US) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARID LANDS 
See also DESERTS 


Ecology 
Pacific Northwest Laboratory annual report for 1985 to the 
DOE Office of Energy Research. Part 2. Environmental 


sciences, 11:41602 (R;US) 


Drought sensitivity of red spruce seedlings 
precipitation chemistry, 11:41764 (R;US) 


Geologic History 
Depositional environments of basal Cretaceous rocks of the 
Colorado Plateaus, 11:41844 (RA;US) 
Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 
j i ic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 
Mineral Resources 
Bibliography of the geology and hydrology, San Juan Basin, 
New Mexico, Colorado, Arizona, and Utah, 11:39524 
(RA;US) 
Natural Gas Fields 
Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 
Oil Fields 
Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 
Deposits 


Petroleum 
Regional geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 


affected by 


AROMATICS 
Liquid Column Chromatography 


Petroleum Geology 
Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 
Sedimentary Basins 
Lower Mancos Shale in the northern San Juan Basin, 11:39613 
(RA;US) 


Stratigraphy 
iti environments of basal Cretaceous rocks of the 
Colorado Plateaus, 11:41844 (RA;US) 
Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 
Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 
TRIGA Type Reactors 
University of Arizona participation in the DOE Reactor 
Sharing Program 1982-1984. Final report, 11:40458 (R;US) 
University of Arizona TRIGA reactor. Annual utilization 
report, 1983-1984. Appendix B, 11:40457 (R;US) 
Uranium Deposits 
Regional geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 
ARKANSAS 
Natural Gas Fields 
Hunton Group (Late Ordovician, Silurian and Early 
Devonian) in the Arkoma Basin of Oklahoma, 11:39625 
(RA;US) 
Oil Fields 
In-situ polymerization controls CO2/water channeling at Lick 
Creek, 11:39680 (BA;US) 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR 
Pope, Arkansas, USA 
Risk Assessment 
NRC appecech to dependent failure analysis; 11:40512 


Implications of the nuclear winter thesis. Technical report, 1 
May 1984-1 June 1985, 11:41495 (R;US) 
Modern communications: a challenge to the military 
commander. Student essay, 11:42388 (R;US) 
Soviet military power, 11:41505 (R;US) 
Strategic offense vs strategic defense: going back for the 
future. Student report, 11:42387 (R;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 


See also BENZENE 
CONDENSED AROMATICS 


polycyclic organic 
compounds containing two aoa 11:39566 (J;US) 


Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
Ion Microprobe Analysis 
Lewis acid enhanced emission of organic secondary molecular 
ions, 11:41159 (BA;US) 
Ion-Molecule Collisions 
Lewis acid enhanced emission of organic secondary molecular 
ions, 11:41159 (BA;US) 
Liquid Column 
Separation and analysis of hydroxyaromatic species 
fuels. I. Analytical methodology, 11:39513 uD 





Spectroscopy 
Capillary column gas chromatography, resonance enhanced 


complex mixtures, 11:41188 (R;US) 
Lewis acid enhanced emission of organic secondary molecular 
ions, 11:41159 (BA;US) 


Mutagenesis 
ees aeen see arene 
substituted nitrogen and sulfur heterocycles in a solvent- 
refined coal liquid (Identification of polycyclic organic 
compounds containing two heteroatoms), 11:39566 (J;US) 
NMR Spectra 
Zero field and 2D NMR methods: Applications to fossil fuels, 
11:39516 (J;US) 
Separation Processes 
Alternative separation processes for fluid mixtures 
(Ethylbenzene-styrene separation), 11:40843 (R;US) 
Solvent Extraction 
Separation and analysis of hydroxyaromatic species in 
fuels. I. Analytical methodology, 11:39513 (J;US) 
ARRAY PROCESSORS 
Image Processing 
ial-resolution digital for ultrasonic imaging. 
Final technical report, 11:42393 (R;US) 
Parallel Processing 
High-spatial-resolution digital system for ultrasonic imaging. 
Final technical report, 11:42393 (R;US) 
ARSENATES 
compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Emission Spectroscopy 
High-performance liquid chromatographic separation of 
biologically important arsenic species utilizing on-line 
inductively coupled argon plasma atomic emission 
spectrometric destian; 4 11:41151 GUS) 
Liquid Column 


liquid chromatographic separation of 
biologically important arsenic species utilizing on-line 
inductively coupled argon plasma atomic emission 
spectrometric detection, 11:41151 (J;US) 
ARSENIC 


Spectroscopy 
Speciation of selenium and arsenic in natural waters and 
sediments. Volume 2. Arsenic speciation. Final report, 
11:39521 (R;US) 
Adsorption 
As-As dimers on the Si(100)2 x 1 surface, 11:41111 (BA;US) 
Deposition 
Arsenic overlayer on Si(111): Removal of surface 
reconstruction, 11:41110 (BA;US) 
Concentration 


Speciation of selenium and arsenic in natural waters and 
sediments. Volume 1. Selenium speciation. Final report, 
11:41643 (R;US) 

Emission 

Arsenic overlayer on Si(111): Removal of surface 

reconstruction, 11:41110 (BA;US) 


Speciation of selenium and arsenic in natural waters and 
sediments. Volume 2. Arsenic speciation. Final report, 
11:39521 (R;US) 

Mass 


inductively coupled plasma mass spectrometry, 11:41147 
GJ;US) 
Molecular Beam Epitaxy 
As-As dimers on the Si(100)2 x 1 surface, 11:41111 (BA;US) 
ARSENIC COMPOUNDS 
See also ARSENATES 


Desorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 


Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
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Emission Spectroscopy 
High-performance liquid chromatographic separation of 
biologically important arsenic species utilizing on-line 
inductively coupled argon plasma atomic emission 
spectrometric detection, 11:41151 (J;US) 
Liquid Column Chromatography 
High- performance liquid chromatographic separation of 
ly important arsenic species utilizing on-line 
iaemivalyy coupled argon plasma atomic emission 
spectrometric detection, 11 "41151 G;US) 


-desorption capacity of oil shale materials. Volume 2. 
imental methods and results, 11:39927 (R;US) 
ARSONIC ACIDS 
Emission Spectroscopy 
High-performance liquid chromatographic separation of 
biologically important arsenic species utilizing on-line 
inductively coupled argon plasma atomic emission 
detection, 11:41151 (;US) 
Liquid Column 


High-performance liquid chromatographic separation of 
biologically important arsenic species utilizing on-line 
inductively coupled argon plasma atomic emission 
spectrometric detection, 11:41151 (J;US) 

ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTIFICIAL INTELLIGENCE 
Real Time Systems 

Intelligent operating systems for battlefield robotics: real-time 
performance on a VLSI hypercube supercomputer, 11:42398 
(R;US) 

ASBESTOS 
Air Pollution Abatement 

Assessment of assay methods for evaluating asbestos abatement 
technology. Report for March 1984-March 1986, 11:41564 
(R;US) 

Chemical Analysis 

Investigation of asbestos content in air for Eagleton School. 

Research report, 11:41563 (R;US) 


Assessment of assay methods for eval asbestos abatement 
technology. Report for March 1984-March 1986, 11:41564 
(R;US) 

Investigation of asbestos content in air for Eagleton School. 
Research report, 11:41563 (R;US) 

ASDEX TOKAMAK 
Bolometers 

Design of a four-channel bolometer module for ASDEX 

upgrade and tore supra, 11:42294 (R;DE) 


Plasma Diagnostics 
Spectroscopy as a major programme in ASDEX - a discussion 
study, 11:42297 (R;DE;In German) 
Plasma Diamagnetism 
Design and electronic compensation of a diamagnetic loop and 
its application in the ASDEX tokamak, 11:42340 (R;DE) 
ASH CONTENT 
Measuring Instruments 
Magnetic resonance measurement of calorific value and 
moisture, 11:39495 (RA;US) 
ASHES 
See also FLY ASH 
Catalytic Effects 
Kinetics of catalyzed steam gasi of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
Chemical Composition 
Computer based system for optimizing boiler performance, 


11:40296 (RA;US) 
coal, 11:39533 (R;US) 


Gas turbine fuel from low-rank 
Scanning Electron Microscopy 
Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 9, March 1-May 31, 
1986, 11:39540 (R;US) 
ATLANTIC OCEAN 


See also NORTH SEA 
SOUTH ATLANTIC BIGHT 
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Continental Slope 
Analysis of trace metals in bottom sediments in support of 
deepwater biological processes studies on the US North 
Atlantic continental slope and rise. Interim report, 1 
November 1984-15 December 1985, 11:41636 (R;US) 
ATMOSPHERIC CHEMISTRY 
Research Programs 
Isotope and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
ATMOSPHERIC CIRCULATION 
Computerized Simulation 
Modeling 2s s means of studying the climate system, 11:41532 


Simulator enhancement program. Technical 
report, 16 March 1983-30 April 1985, 11:41496 (R;US) 
U-shaped curve constant determined by barium-release 
measurements. Technical report, 2 January-1 August 1984, 
11:41943 (R;US) 
Pressure Measurement 
Operation Hardtack. Project 1.10. Blast overpressure from 
very-high altitude bursts. Report for April-October 1958, 
11:41506 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
See also SNOW 
Temperature Effects 
Influence of Pacific Sea surface temperatures on seasonal 
ipitation over the Western Plateau of the United States, 
11:41517 G;AT) 
ATOM-ATOM COLLISIONS 
Cross Sections 
Studies of highly excited atoms. Final report, 11:41956 (R;US) 
Rydberg States 
Studies of highly excited atoms. Final report, 11:41956 (R;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY RESEARCH ESTABLISHMENT 


See AERE 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Codes 
Classic Multi-Configuration-Dirac-Fock and Hartree-Fock- 


ic comparative 
output (MCDF and HFR computer codes), 11:41974 (R;GB) 
Data Compilation 
X-ray data booklet. Revision, 11:41971 (R;US) 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
Auger Effect 
Multiple ionization and x-ray line emission resulting from 
inner-shell electron ionization, 11:41986 (J;US) 
Virial Theorem 
Some generalizations of the virial theorem, 11:42268 (J;US) 
ATWS 
Anticipated transients without scram. 
Simulation 
ATWS analysis for Browns Ferry Nuclear Plant Unit 1, 
11:40503 (RA;US) 
Ramona-3B application to Browns Ferry ATWS, 11:40501 
(RA;US) 


AURORAL ZONES 
Convective Instabilities 
Effect of finite blob size on the current convective instability 
in the auroral ionosphere. Memorandum report, 11:41946 
(R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Fracture Properties 
Results of fracture mechanics tests on PNC SUS 304 plate, 
11:40370 (R;US) 


Evaluation of the of austenitic stainless steel pipe 
weldments. Final report, 11:40330 (R;US) 
Reactor Materials 
Results of fracture mechanics tests on PNC SUS 304 plate, 
11:40370 (R;US) 
AUSTRALIA 
Mineral Industry 
Mineral industries of Australia, Canada, and Oceania (including 
a discussion of Antarctica’s mineral resources). Mineral 
perspective, 11:40712 (R;US) 
AUSTRIA 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
AUTOHYDROLYSIS 
Energy Conversion 
Steam explosions: energy conversion efficiencies of steam 
explosions from two major accidents in the pulp and paper 
industry, 11:40554 (RA;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 
Air Pollution Abatement 
Possibilities of reducing the emission of noxious substances 
from vehicles, 11:40888 (RA;DE;In German) 
Rates 


Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Coolants 


The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(B;US) 

Environmental Effects 

Car-environment-people - problems of immission limits, 
11:41521 (RA;DE;In German) 

Environmental Impacts 

Emission forecast for different exhaust gas cleaning strategies, 

11:41522 (RA;DE;In German) 
Exhaust Gases 

Assessment of exhaust gas emission and immission of traffic in 
road and traffic planning, 11:41523 (RA;DE;In German) 

Car-environment-people - problems of immission limits, 
11:41521 (RA;DE;In German) 

Exhaust emissions and immissions from road transport. 
Emissions, pollutant spreading, limiting values, traffic and 
town planning, 11:40884 (R;DE;In German) 

State of maintenance and emission from vehicles, 11:40885 
(RA;DE;In German) 

The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(B;US) 

Fuel Consumption 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Maintenance 

State of maintenance and emission from vehicles, 11:40885 

(RA;DE;In German) 
Performance 

Mod II Automotive Stirling Engine design description and 

performance projections, 11:40881 (B;US) 





AUTOMOBILES 
Performance Testing 


Performance Testing 
The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(@B;US) 
Pollution Abatement 
Emission forecast for different exhaust gas cleaning strategies, 
11:41522 (RA;DE;In German) 
Research Programs 
Mod II Automotive Stirling Engine design description and 
performance projections, 11:40881 (B;US) 
Road Tests 
The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(B;US) 


Ignition Engines 
The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(B;US) 
Stirling Engines 


Mod II Automotive description and 


Stirling Engine design 
performance projections, 11:40881 (B;US) 
AUTOMOTIVE INDUSTRY 
Air Conditioners 
Health-hazard evaluation report HETA 85-188-1627, 

Distribution and Auto Service, Inc., Benecia, California, 
11:41556 (R;US) 

Materials 


Health-hazard evaluation report HETA 85-188-1627, 
Distribution and Auto Service, Inc., Benecia, California, 
11:41556 (R;US) 

Pollution Regulations 

Application for certification, 1986 model year light-duty 
vehicles - Mercedes-Benz, 11:40890 (R;US) 

Application for certification, 1986 model year heavy-duty 
vehicles/engines - General Motors Corporation, 11:40893 
(R;US) 

Application for certification, 1986 model year heavy-duty 
engines - Hino Motors Ltd., 11:40894 (R;US) 

Application for certification, 1986 model year heavy-duty 
vehicles/engines - Iveco, 11:40895 (R;US) 

Application for certification, 1986 model year heavy-duty 
». chicles/engines - Mercedes-Benz truck, 11:40897 (R;US) 

Application for certification, 1986 model year heavy-duty 
engines - International Harvester, 11:40898 (R;US) 

Application for certification, 1986 model year light-duty 
vehicles - Ford Motor Company, 11:40889 (R;US) 

Application for certification, 1986 model year heavy-duty 

engines - Catepillar Tractor Company, 11:40891 (R;US) 

Avpliation for certification, 1986 model year heavy-duty 

vehicles/engines - Ford Motor Company, 11:40892 (R;US) 

Application for certification, 1986 model year heavy-duty 
vehicles/engines - Mitsubishi, 11:40896 (R;US) 

AXIONS 
Particle Models 
Viable axion model, 11:42036 (R;DE) 
AXONS 
See NERVE CELLS 
AZIDO COMPOUNDS 
Radiolysis 


ESR study of the aziridine and azetidine radical cations: 
evidence for the C...C ring-opened aziridine radical cation, 
11:41196 (J;US) 


B CODES 
Further results on interpolation searching of databases, 
11:42410 (R;US) 
B MESONS 
Hadronic Particle Decay 
“~—— of the decay B-italic->F-italicX-italic, 11:42031 
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Pair Production 
B-italic-meson production between the Y(4S-italic) and Y(6S- 
italic) and the possibility of detecting B-italic-B-bar mixing, 
11:42073 (J;US) 
BABCOCK AND WILCOX STANDARD REACTOR 
See BW STANDARD REACTOR 
BACILLUS 


Respiratory chain of alkalophilic bacteria. Progress report, 
January 1983-June 1986, 11:41671 (R;US) 
BACKGROUND RADIATION 
Cosmological Models 
Large-scale microwave background fluctuations: Gauge- 
invariant formalism, 11:41939 (J;US) 
Fluctuations 
Short-term and long-term fluctuations of the natural 
environmental radiation, 11:41578 (RA;DE;In German) 
Gauge Invariance 
Large-scale microwave background fluctuations: Gauge- 
invariant formalism, 11:41939 (J;US) 
BACKSCATTERING 
Monte Carlo Method 
Application of gamma radiation backscattering in determining 
density and Zsub(eff) of scattering material Monte Carlo 
optimization of configuration, 11:41467 (RA;CS;In Czech) 
BACON 
See MEAT 
BACTERIA 
See also BACILLUS 
CLOSTRIDIUM 


METHANOGENIC BACTERIA 
METHANOTROPHIC BACTERIA 


Injuries 
Lethal effects of radiation upon 
microbial population, 11:41758 (J; US) 
BAG MODEL 
Quark-loop and bag models, 11:42033 (R;FR) 
Gluons 


Interacting many-gluon systems within the MIT bag model, 
11:42072 (J;US) 
Quantum Mechanics 
Quantum mechanics of a system with confinement, 11:42259 
(R;SU) 
BALANCE (ENERGY) 
See ENERGY BALANCE 
BALLISTIC MISSILE DEFENSE 
Military Strategy 
Strategic offense vs strategic defense: going back for the 
future. Student report, 11:42387 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM IONS 
Giant Resonance 
Giant resonance phenomena in the electron impact ionization 
of heavy atoms and ions, 11:41975 (R;US) 
BARIUM OXIDES 
Physical Radiation Effects 
Ferrimagnetic-paramagnetic transitions induced by heavy ion 
irradiation: a Moessbauer investigation, 11:41066 (R;FR) 
BARYONS 
See also NUCLEONS 
Magnetic Moments 
Magnetic moments of light, charmed, and b-italic-flavored 
baryons in a relativistic logarithmic potential, 11:42066 
G;US) 
T 


Hydraulic Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 


Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 


segments of a natural 
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Porosity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 
Thermal Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 
BASES 
Chemical Reactions 
Deprotonation and anionic rearrangements of organometallic 
compounds. 5. Kinetic vs. thermodynamic deprotonation in 
reactions of cyclopentadienylrhenium acyl and alkyl 
complexes with strong bases, 11:41203 (J;US) 
BATTELLE COAL-CLEANING PROCESS 
See BATTELLE HYDROTHERMAL COAL PROCESS 
BATTELLE HYDROTHERMAL COAL PROCESS 
Marketing Research 
tra-particle sulfur capture during Battelle treated coal 
combustion under simulated turbine conditions, 11:39550 
(J;US) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Research 


Programs 

Pacific Northwest Laboratory annual report for 1985 to the 
DOE Office of Energy Research. Part 2. Environmental 
sciences, 11:41602 (R;US) 

Pacific Northwest Laboratory annual report for 1985 to the 
DOE Office of the Assistant Secretary for Environment, 
Safety and Health. Part 5. Overview ard assessment, 
11:41567 (R;US) 


A simple leveling scheme to keep the incident flux I/sub O/ 
constant, 11:41478 (BA;US) 
BEAM EMITTANCE 
Measuring Instruments 
Device for electron gun emittance measurement, 11:41365 


Fast integrating multiwire beam profile monitor with digital 
readout, 11:41456 (J;NL) 
BEAM NEUTRALIZATION 
Thin Films 
Preparation of thin films for use in generating neutral particle 
beams, 11:40915 (R;US) 
BEAM OPTICS 
Mathematical Models 
Derivation of the first order transformation matrix for a simple 
Wien filter and to results of numerical 
integration, 11:41389 (R;US) 


Measurement of static properties of a three-dimensional 
coordinate measuring table, 11:41370 (R;DE;In German) 
Measuring the dynamic properties of a three axis coordinate 
measuring table, 11:41369 (R;DE;In German) 
BEAM PRODUCTION 
Photocathodes 
Theory and simulation of high-brightness electron beam 
from laser-irradiated photocathodes in the 
presence of de and rf electric fields, 11:41390 (R:US) 
BEAM PROFILES 


Methods 
Beam profile of the advanced test accelerator under laser-ion 
guiding, 11:41375 (R;US) 
Beam profile measurements on the advanced test accelerator 
using optical techniques, 11:41374 (R;US) 
BEAM WIDTHS 


See BEAM PROFILES 


BEAM-PLASMA SYSTEMS 
Effective Charge 
Effective charge of heavy ions in hot, dense plasma, special 
attention being given to dielectronic recombination, 11:41973 
(R;DE;In German) 


On the kinetic theory of beam-plasma instability of space- 
bounded electron beams, 11:42293 (R;SU;In Russian) 
Plasma Instability 
Numerical simulations of turbulent trapping in the weak beam- 
plasma instability, 11:42308 (R;US) 
BEAUTY PARTICLES 
Oscillations 
B°-anti B® oscillations at the SSC, 11:42051 (RA;US) 
BEAVER VALLEY-1 REACTOR 
Shippingport, Pennsylvania, USA 
Secondary Coolant Circuits 
Chemistry control with morpholine at Beaver Valley Power 
Station, 11:40345 (R;US) 
BEAVER VALLEY-2 REACTOR 
Shippingport, Pennsylvania, USA 
Secondary Coolant Circuits 
Chemistry control with morpholine at Beaver Valley Power 
Station, 11:40345 (R;US) 
BEDT-TIF 
Stresses 
Temperature-stress phase diagram for B-(BEDT-TTF pls, 
11:41270 (R;US) 


Shear induced superconductivity in B(BEDT-TTFpls, 
11:41079 (R;US) 


Temperature Effects 
Temperature-stress phase diagram for 8B-(BEDT-TTF ls, 
11:41270 (R;US) 
BEEF 
See MEAT 
BEETLES 
Radiosensitivity 
Radiation induced changes in the cuticular hydrocarbons of 
the granary weevil and their relationship to dessication and 
adult mortality. Quarterly report, February 15-May 14, 1986, 
11:41722 (R;US) 
BELGIUM 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 


1, 1985). Volume 2. 
1983-October 1, 1985) developments relating 
waste management facilities, 11:40008 (R;US) 
BELLEFONTE-1 REACTOR 
Scottsboro, Alabama 
Reactor Safety 
Analysis of feedwater transient initiated sequences for the 
Bellefonte Nuclear Plant, 11:40504 (RA;US) 
Transients 
Analysis of feedwater transient initiated sequences for the 
Bellefonte Nuclear Plant, 11:40504 (RA;US) 
BELLEFONTE-2 REACTOR 
Scottsboro, Alabama 
Reactor Safety 
Analysis of feedwater transient initiated sequences for the 
Bellefonte Nuclear Plant, 11:40504 (RA;US) 
Transients 
Analysis of feedwater transient initiated sequences for the 
Bellefonte Nuclear Plant, 11:40504 (RA;US) 
BENTONITE 
Backfilling 
Bentonite as backfill in a final repository for high-level waste: 
chemical aspects, 11:39988 (R;CH;In German) 
Chemical Properties 
Bentonite as backfill in a final repository for high-level waste: 
chemical aspects, 11:39988 (R;CH;In German) 





BENTONITE 
Radioactive Waste Disposal 


Radioactive Waste Disposal 
Bentonite as backfill in a final repository for high-level waste: 
chemical aspects, 11:39988 (R;CH;In German) 
Testing 
Final report of the Buffer Mass Test - Volume I: Scope, 
preparative field work and test arrangement, 11:40021 
(R;SE) 


Final report of the Buffer Mass Test. Volume II: test results, _ 


11:40022 (R;SE) 
Underground Disposal 
Bentonite as backfill in a final repository for high-level waste: 
chemical aspects, 11:39988 (R;CH;In German) 
BENZENE 
Chemical Preparation 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 1. The low-pressure stoichiometric and the 
high-pressure catalytic reactions, 11:41193 (J;US) 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 2. The effect of additives, 11:41194 (J;US) 
Formation Free Enthalpy 
Thermodynamic characterization of condensed-ring 
junds. Annual technical summary report, December 1, 
1984-December 31, 1985, 11:41182 (R;US) 


Continuous countercurrent moving bed chromatographic 
reactor, 11:41158 (J;GB) 


Multiphoton ionization spectroscopy and photochemistry of 
transient species. Progress report, July 15, 1983-January 30, 
1986, 11:41210 (R;US) 


Effects of laser beam parameters 
spectrometry, 11:41143 (J;US) 


Multiphoton ionization spectroscopy and photochemistry of 
transient species. Progress report, July 15, 1983-January 30, 
1986, 11:41210 (R;US) 
BENZOFURANS 


in laser ion mobility 


Catalytic hydrotreatment studies with model compounds. 
Quarterly report, April 1-June 30, 1986 
(Hydrodeoxygenation of reaction intermediates of 
dibenzofuran - 2 phenylphenol, 2-cyclohexylphenol, trans-2- 
phenylhexanol, and 2-cyclohexylcyclohexanol), 11:39465 
(R;US) 

PYRENE 


Interlaboratory collaborative study on sister chromatid 
exchange induction in vivo, 11:41762 (R;US) 
BERING SEA 
Petroleum Deposits 
Evaluation of the oil spill risk analysis as presented in St. 
George Basin Sale 89 EIS, 11:39694 (R;US) 


littings for light muonic ions: 
corrections, 11:41982 (J;US) 


Hyperfine-structure 
BERYLLIUM 9 TARGET 
Proton Reactions 
Hadron-nucleus interactions at high energy, 11:41931 (R;US) 
Production of yO and Xi-bar® hyperons by 400-GeV protons, 
11:42029 (J;US) 
BERYLLIUM ALLOYS 


and upper critical magnetic field of UBeis 
under pressure, 11:40929 (R;US) 
BERYLLIUM HYDRIDES 
Crystallization 


Densification of LMH-2. Final report, 2 May 1966-31 July 
1967, 11:41021 (R;US) 


Densification of LMH-2. Final report, 2 May 1966-31 July 
1967, 11:41021 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
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BERYLLIUM OXIDES 
Dielectric Properties 
Millimeter-wave properties of neutron-irradiated ceramics for 
RF-window MFE applications, 11:42330 (RA;US) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY RADIOISOTOPES 
Radioecological Concentration 
1985 environmental monitoring report: Sandia National 
Laboratories, Albuquerque, New Mexico, 11:41627 (R;US) 
BETATRONS 


Push-pull betatron pair, 11:41360 (P;US) 
Electron Beam Injection 
High current betatron for a free electron laser. Progress report, 
August 1, 1982-July 31, 1983, 11:41384 (R;US) 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 
Carcinomas 
Helium charged-particle radiotherapy of locally advanced 
carcinoma of the esophagus, stomach, and biliary tract, 
11:41708 (J;US) 
BINARY MIXTURES 
Nucleation 
Nucleation in binary supersaturated gas mixtures, 11:41514 
(R;DE;In German) 


Nucleation in binary supersaturated gas mixtures, 11:41514 
(R;DE;In German) 
BINARY-FLUID SYSTEMS 


Heber binary-cycle geothermal demonstration power plant: 
summary of technical characteristics, 11:40270 (R;US) 
BIOCONVERSION 
See also ANAEROBIC DIGESTION 
Economic Analysis 
Methane from wastes - Gas Research Institute perspective, 
11:40080 (RA;US) 
RefCoM economics - two perspectives, 11:40083 (RA;US) 
BIOGAS 
See METHANE 
BIOGAS PROCESS 
Anaerobic digestion: principles and practices for biogas 
systems. World Bank technical paper, 11:40149 (R;US) 
BIOGEOCHEMISTRY 
Pacific Northwest Laboratory annual report for 1985 to the 
DOE Office of Energy Research. Part 2. Environmental 
sciences, 11:41602 (R;US) 
BIOLOGICAL MATERIALS 
See also FOREST LITTER 


Activation Analysis 
Rapid radiochemical 
11:41126 (RA;XA) 
Calibration Standards 


Survey of currently available reference materials for use in 
connection with the determination of trace elements in 
biological and environmental materials, 11:41124 (R;XA) 

Quantitative Chemical Analysis 

High-performance liquid chromatographic separation of 
biologically important arsenic species utilizing on-line 
inductively coupled argon atomic emission 
spectrometric detection, 11:41151 (J;US) 

BIOLOGICAL RADIATION EFFECTS 
Research Programs 
AFRRI (Armed Forces Radiobiology Research Institute) 
October-December 1985. Technical report, 
11:41715 (R;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 


BIOLOGICAL REPAIR 
See also DNA REPAIR 


separations in neutron activation analysis, 


Epithelial cell kinetics in mouse and rat skin irradiated with 
electrons, 11:41723 (R;US) 
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BIOLOGICAL RESEARCH REACTOR JANUS 
- See JANUS REACTOR 
BIOLOGICAL WARFARE 
Cold-weather aspects of NBC (nuclear, biological, and 
chemical) operations - a survey of sclected Warsaw Pact 
open-source literature. Final report, 11:42386 (R;US) 
Integrated battlefield-effects research for the National Training 
Center. Appendix D. Functional requirements for the 
National Training Center (NTC) Integrated Battlefield 
Command and Control Simulation (IBCCS) system. 
Technical report, 13 June 1983-30 December 1984, 11:42379 
(R;US) 
BIOMASS 
Acid Hydrolysis 
Production of chemicals and liquid fuels from biomass by acid 
hydrolysis and fermentation, 11:40098 (RA;US) 
Anaerobic Digestion 
Anaerobic digestion: principles and practices for biogas 
systems. World Bank technical paper, 11:40149 (R;US) 
Fermentation 
Production of chemicals and liquid fuels from biomass by acid 
hydrolysis and fermentation, 11:40098 (RA;US) 


Modeling heat and mass transfer in catalytic wood gasification, 
11:40101 (R;US) 
Research Programs 
Alternative technologies: research and development by CEER 
in Puerto Rico, 11:40130 (RA;US) 
BIOMASS CONVERSION PLANTS 
Use only for plants converting biomass to fuel, do NOT use for 
plants preparing wastes and biomass for combustion. 
Economic Analysis 
Production of chemicals and liquid fuels from biomass by acid 
hydrolysis and fermentation, 11:40098 (RA;US) 
Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company, 11:40085 (R;US) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 


Determination of radiation of patients in X-ray 
diagnostics, 11:41699 (RA;DE;In German) 
Images 
Reduced doses at the expense of inferior image quality in 
radiology, 11:41698 (RA;DE;In German) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
BIOSYNTHESIS 
Biochemical Reaction Kinetics 
Reaction aspects of fermentation of methane with the example 
of the fermentation of penicillin mycellium, 11:40089 
(R;DE;In German) 
BIRDS 
Biological Adaptation 
rates of nonbreeding adult bald eagles in southeastern 
Alaska, 11:41772 (J;US) 
rates of i 
Alaska, 11:41772 (J;US) 
BIS(ETHYLENEDITHIOLO)TETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH 
Ton-Atom Collisions 
Relativistic 


adult bald eagles in southeastern 


calculation of atomic N-italic-shell ionization by 
protons, 11:41983 (J;US) 
Reactions 


Department of Physics, University of Edinburgh, 11:42173 
(RA;GB) 
BISMUTH 207 


Decay 
Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 


BISMUTH 213 
Alpha Decay 
Emission probabilities of y-rays associated with the decay of 
22°Th and its daughters, 11:42195 (J;GB) 
Emission 
Emission probabilities of y-rays associated with the decay of 
22°Th and its daughters, 1142195 (J;GB) 
BISMUTH ALLOYS 
Ton Implantation 
Ion beam mixing at high and low temperatures, 11:40961 
(RA;US) 
BISMUTH COMPLEXES 
Electrochemistry 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
(J;US) 


One- and two-electron reduction of metalloporphyrins. 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
GUS) 


One- and two-electron reduction of metalloporphyrins. 
nolledanashanien nbaaecemndatiaaotanmnies 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
GUS) 

BITTER SPAR 

See DOLOMITE 


BITUMENS 
Radioactive Waste Processing 
Long-term properties of bituminized waste products. 
report of the Nordic AVF-2 project, 11:39992 (R;FI) 
BITUMINOUS COAL 
Chemical Composition 
Economics of the circular-grate coal gasification process. 
Topical final report, 11:39459 (R;US) 
Combustion Kinetics 
Intra-particle sulfur capture during Battelle treated coal 
combustion under simulated turbine conditions, 11:39550 
(J;US) 
NMR Spectra 
Kinetics of catalyzed steam of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
Research Programs 
Intra-particle sulfur capture during Battelle treated coal 
combustion under simulated turbine conditions, 11:39550 
(J;US) 
Sulfur Content 
Intra-particle sulfur capture during Battelle treated coal 
combustion under simulated turbine conditions, 11:39550 
(J;US) 
BLACK COAL 
See also BITUMINOUS COAL 


analysis of organometallic compounds, 
additive plastics, and fossil fuels, 11:39497 (R;DE;In 
German) 
BLACK COATINGS 
Absorptivity 


Effect of vitrification temperature upon the solar average 
absorptance ies of Pyromark Series 2500 black paint, 
11:40187 (R;US) 


BLADDER 
Radiation Doses 
Fourth international 
symposium, 11:41683 nue 
BLADES (TURBINES) 
See TURBINE BLADES 


tical dosimetry 





BLANKETS (BREEDING) 
Data Acquisition 


BLANKETS (BREEDING) 

See BREEDING BLANKETS 

BLAST EFFECTS 

Data Acquisition 

Conceptual study of the LB/TS (Large Blast/Thermal 
Simulator) i iieadiatn ae 


acquisition and facility 
controls system. Technical report, 14 September 1983-31 
May 1984, 11:41509 (R;US) 
Measuring Methods 
Conceptual study of the LB/TS (Large Blast/Thermal 
Simulator) instrumentation, data acquisition and facility 
controls system. Technical report, 14 September 1983-31 
May 1984, 11:41509 (R;US) 
Simulation 
Frequency-domain analysis of Jigh-Explosive Simulation 
Technique fidelity. Technical report, 2 January-25 May 
1984, 11:41480 (R;US) 
BLASTING 
See EXPLOSIVE FRACTURING 
BLASTS 
See EXPLOSIONS 


Dynamic Loads 
Concentrations of plastic strains in the clamping region of 
cylindrical shells under excessive loading, 1140450 ( na 
German) 
Fluid-Structure Interactions 
Dynamic loads of the RPV internals and primary coolant 
circuits of a pressurized water reactor for the case of a 
blowdown accident. DAISY computations for a 2A-break in 
the cold leg. Final report, 11:40472 (R;DE;In German) 
BOILERS 
Air Heaters 
Rotary air preheaters on power-station boilers, 11:40318 
(R;US) 
Air Pollution 
Environmental assessment of a coal/water-slurry-fired 
industrial boiler. Volume 1. Technical results. Final report, 
July 1983-April 1985, 11:39522 (R;US) 
Environmental assessment of a coal/water-slurry-fired 
industrial boiler. Volume 2. Data supplement. Final report, 
July 1983-April 1985, 11:39523 (R;US) 


Steam explosions: energy conversion efficiencies of steam 
explosions from two major accidents in the pulp and paper 

industry, 11:40554 (RA;US) 

Simulation 


Computer based system for optimizing boiler performance, 
11:40296 (RA;US) 
Corrosion 
ion and erosion-corrosion rippling in boiler tubes, 
11:40958 (R;NL) 


Studies of boiler slag deposit formation using a laboratory 
furnace: Part 1. Preliminary results, 11:39559 (B;US) 
Deposition and erosion-corrosion rippling in boiler tubes, 
11:40958 (R;NL) 


Fouling 
Low-rank coal research. 
April-June 1985, 11:39452 (R;US) 


Quarterly technical progress report, 


Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Role of on-line modelling in detecting and controlling boiler 
fouling, 11:40297 (RA;US) 
Fuel-Air Ratio 
system, 11:40288 (RA;US) 
Heat Transfer 
Methodology and application of a boiler performance 
diagnostic system to a utility boiler, 11:40295 (RA;US) 
Measuring Instruments 
Boiler instrumentation assessment: burner flame analyzer; coal 
—— eee 11:40290 
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Monitoring 
Methodology and application of a boiler performance 
diagnostic system to a utility boiler, 11:40295 (RA;US) 


Computer based system for optimizing boiler performance, 
11:40296 (RA;US) 
Parametric Analysis 
Power plant performance monitoring and instrumentation 
system, 11:40288 (RA;US) 
Performance 
Computer based system for optimizing boiler performance, 
11:40296 (RA;US) 
Performance Testing 
1984 power plant performance monitoring workshop: 
proceedings, 11:40286 (R;US) 
Methodology and application of a boiler performance 
diagnostic system to a utility boiler, 11:40295 (RA;US) 
Tubes 
ZENO: a program to derive boiler tube-wall temperature 
distributions in the presence of moving periodic void 
distributions, 11:40319 (R;US) 
BOILING DETECTION 
Optical Systems 
Boiling noise detection experiment in a critical assembly, 
11:40407 (R;HU) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLOMETERS 
Specifications 
Design of a four-channel bolometer module for ASDEX 
upgrade and tore supra, 11:42294 (R;DE) 
BOLTZMANN-VLASOV EQUATION 
Limits of linear response of a Vlasov distribution, 11:42306 
(R;US) 
Plasma theory and simulation. First and second quarter 
progress report, January 1-June 30, 1985, 11:42286 (R;US) 
BONE MARROW 
Radiation Doses 
Fourth international radiopharmaceutical dosimetry 
symposium, 11:41683 (R;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Research Programs 
Annual report on wildlife activities, September 1985-April 
1986, 11:40108 (R;US) 
Plans for implementing the Columbia River Basin Fish and 
Wildlife Program in fiscal year 1986, 11:40107 (R;US) 
BOOKKEEPING 
See ACCOUNTING 
BORATES 
Specific compounds, except those of significance to energy reserach 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Dielectric Properties 
Protonic and oxygen-ion conduction in solid oxide electrolytes. 
Progress report, September 16, 1985-June 30, 1986, 11:41074 
(R;US) 


Relaxation Losses 
Protonic and oxygen-ion conduction in solid oxide electrolytes. 
Progress report, September 16, 1985-June 30, 1986, 11:41074 
(R;US) 


BOREHOLES 
Closures 
Experimental and theoretical studies of salt creep closure of 
the SPR Big Hill site wells 106 through 110, 11:39703 
(R;US) 
Electric Logging 
Self and transfer impedances of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
Fracturing 


High-energy gas fracturing in cased and perforated wellbores, 
11:39919 (R;US) 
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Tectonic stress determinations, 
Colorado, 11:41890 (RA;US) 


Hydrology 
Hydrological and hydrogeochemical investigations in 
3 boreholes. Final report, 11:40020 (R;SE) 
Sonic Logging 
Self and transfer impedances of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
Well Logging 
Log interpretation conference, U.S. Bureau of Mines, 11:39619 
) 


northern Piceance Creek Basin, 


for light muonic ions: 


Hyperfine-structure corrections, 11:41982 (J;US) 


Radiosensitivity Effects 
Dihydroxyboryldeoxyuridine (DBDU); can a borated 
nucleoside deceive the DNA molecule, 11:41716 (R;US) 


1984, 11:40918 (R;US) 
BORON CARBIDES 
Electrical Properties 
Low temperature electronic transport properties of boron 
carbide, 11:41027 (R;FR) 
—— Transfer 
Low temperature electronic transport properties of boron 
carbide, 11:41027 (R;FR) 
BORON HYDRIDES 
Radiosensitivity Effects 
Recent advances in neutron capture therapy (NCT), 11:41680 


Electronic and structural properties of BN and BP, 11:41034 
(J;US) 


Structure 
Electronic and structural properties of BN and BP, 11:41034 
G;US) 
BORON PHOSPHIDES 
Crystal Structure 
Electronic and structural properties of BN and BP, 11:41034 
G;US) 


Electronic Structure 
Electronic and structural properties of BN and BP, 11:41034 
(J;US) 
BOROSILICATE GLASS 
See also PYREX 
Calibration Standards 
Fabrication and characterization of MCC approved testing 
material: ATM-9 glass, 11:41078 (R;US) 


Calorimetry 
Silicate, aluminosilicate, and borosilicate glasses and melts: 
thermochemical studies by high temperature calorimetry. 
Progress report and third year budget, 11:41072 (R;US) 
Dissolution 
Etching of fission tracks in silicate glasses by means of 
deionized water, 11:41068 (R;FR) 
Long-term performance of materials used for high-level waste 


Annual report, year four, April 1985-March 1986. 


packaging. 
Volume 4, 11:40934 (R;US) 


Fabrication 
Fabrication and characterization of MCC approved testing 
material: ATM-9 glass, 11:41078 (R;US) 
Leaching 
Surface properties and performance prediction 
waste forms. Final report, 11:41077 (R;US) 
Use of fission track for deciphering the dissolution mechanism 
of silicates glasses, 11:41069 (R;FR) 
Mixing Heat 
Silicate, aluminosilicate, and borosilicate glasses and melts: 
thermochemical studies by high temperature calorimetry. 
Progress report and third year budget, 11:41072 (R;US) 


of alternative 


Performance Testing 
WIPP/SRL in-situ testing program, 11:40016 (R;US) 
Phase Studies 
Silicate, aluminosilicate, and borosilicate glasses and melts: 
thermochemical studies by high temperature calorimetry. 
Progress report and third year budget, 11:41072.(R;US) 


Fabrication and characterization of MCC approved testing 
material: ATM-9 glass, 11:41078 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 


Experimental investigation of decay asymmetries in Z° > 
p* p” and heavy Z1— p* p-, 11:42048 (RA;US) 
Production 


Experimental investigation of decay asymmetries in Z° > 
p* p” and heavy Z? — p* p-, 11:42048 (RA;US) 
QCD working group (theory), 11:42042 (RA;US) 
BOTTOM MESONS 
See B MESONS 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOM-HOLE PRESSURE 
See WELL PRESSURE 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
Numerical Solution 
The pseudo-spectral method and path following in reaction- 
diffusion bifurcation studies, 11:42421 (J;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
See also THALAMUS 


nee 
in the brain of new-born rat, 11:41710 
RDEss German) 
Metabolism 


Physiological modeling of dynamic measurements of 
metabolism using positron emission tomography, 11:41707 
(BA;US) 

Positron Computed Tomography 

Biology and Medicine Division annual report, 1985, 11:41703 
(R;US) 

Detectors for high resolution dynamic positron emission 
tomography, 11:41706 (BA;US) 

Physiological modeling of dynamic measurements of 
metabolism using positron emission tomography, 11:41707 
(BA;US) 


Scanning 
Biology and Medicine Division annual report, 1985, 11:41703 


Multiaxial material modeling, 11:40993 (RA;US) 
Stresses 
Multiaxial material modeling, 11:40993 (RA;US) 
BRAZIL 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Central and South 
America and the Caribbean, 11:40314 (R;GB) 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS 
Bending 
Bowing of solid breeder fuel pins and multiplier rods in a pin- 
type fusion blanket, 11:42350 (R;US) 





BREEDING BLANKETS 
Design 


Elastic structural analysis of the pin-type solid breeder blanket 
first wall, 11:42353 (R;US) 
Interactions 


Fuel-Cladding 
Model for the mechanical 
power cycles, 11:42354 (R;US) 
Ton Drift 
Modeling of tritium transport in a fusion reactor pin-type solid 
breeder blanket using the DIFFUSE code, 11:42359 
({RA;US) 
Irradiation 
Ceramic breeder material irradiation test requirements and 
possibilities, 11:42276 (R;DE) 


Materials Testing 
Materials data base and equations for the UCLA solid 
breeder blanket, 11:42355 anus) 
Mechanical Properties 
Thermomechanical analysis of solid breeders in sp 


plate, and pellet configurations, 11:42351 (R.US) 
Neutron Transport | 
of a LiAlO; solid breeder blanket, 


interaction during 


Neutronic 
es) 
Physical Radiation Effects 
Ceramic breeder material irradiation test requirements and 
possibilities, 11:42276 (R;DE) 
Thermal Stresses 
Thermomechanical analysis of solid breeders in sp! 


plate, and pellet ateoaainen, 11:42351 (R.US) 
Properties 


Thermal response of a pin-type fusion reactor blanket during 
steady and transient reactor operation, 11:42356 (R;US) 


Gamma-N activation of cancer patients, 11:41679 (R;US) 


Uses 
Gamma-N activation of cancer patients, 11:41679 (R;US) 
BROMINE 
Energy Levels 
Intermediate-coupling calculation of atomic spectra from hot 
plasma, 11:42311 Oa US) 
BROMINE BROMID. 
See BROMINE 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN 200-MEV LINAC 


Status of the BNL 200 MeV Linac, 11:41351 (R;US) 
BROWN COAL 
See also LIGNITE 


Hydrogenation 
Separation and characterization of products from hydration 
and extraction of brown coal, 11:39471 (R;DE;In German) 
Solvent Extraction 
Separation and characterization of products from hydration 
and extraction of brown coal, 11:39471 (R;DE;In German) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 
ATWS 
ATWS analysis for Browns Ferry Nuclear Plant Unit 1, 
11:40503 (RA;US) 
Ramona-3B application to Browns Ferry ATWS, 11:40501 
(RA;US) 
Reactor 


Accidents 
Station blackout calculations for Browns Ferry, 11:40506 
(RA;US) 
Reactor Safety 
ATWS analysis for Browns Ferry Nuclear Plant Unit 1, 
11:40503 (RA;US) 
Ramona-3B application to Browns Ferry ATWS, 11:40501 


(RA;US) 
BROWNS FERRY-2 REACTOR 
Decatur, Alabama, USA 
ATWS 
Ramona-3B application to Browns Ferry ATWS, 11:40501 
(RA;US) 
Reactor Safety 
Ramona-3B application to Browns Ferry ATWS, 11:40501 
(RA;US) 
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BRUNSWICK-1 REACTOR 
Southport, North Carolina, USA 
Risk Assessment 
Risk analysis of decay heat removal sequences during 
shutdown, 11:40500 (RA;US) 
BRUNSWICK-2 REACTOR 
Southport, North Carolina, USA 
Risk Assessment 
Risk analysis of decay heat removal sequences during 
shutdown, 11:40500 (RA;US) 
BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
Reactor Operation 


Bulk shielding facility quarterly report, January, February, and 
March 1986, 11:40464 (R;US) 
BSR-2 REACTOR 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
Reactor Operation 
Bulk shielding facility quarterly report, January, February, and 
March 1986, 11:40464 (R;US) 
BTU CONTENT 
See CALORIFIC VALUE 
BUBBLE CHAMBERS 
Gamma Radiation 
Measuring ‘y-quantum energy along the electron-positron 
shower track lengths in a xenon bubble chamber, 11:41447 
(R;SU;In Russian) 
BUILDING MATERIALS 
Natural Radioactivity 
Investigations of Rn sources in residential buildings, 11:41617 
(RA;DE;In German) 
Performance Testing 
A unified framework for dynamic thermal testing of building 
components, 11:40832 (B;US) 
Thermal Testing 
A unified framework for dynamic thermal testing of building 
components, 11:40832 (B;US) 
BUILDINGS 


See also ANIMAL SHELTERS 
COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
EARTH-COVERED BUILDINGS 


RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Architecture 
Built form: the shape of thins to come, 11:40777 (RA;US) 
Emerging aesthetic values for cold climate design, 11:40776 
(RA;US) 
Energy design in the context of the future of the architectural 
profession, 11:40765 (RA;US) 
Computer-Aided Design 
Presentation of an advanced simulation design tool: 
to a solar-assisted building in New England, 11:40237 
(RA;US) 
Damage 
Performance of industrial facilities in the Mexican 
of September 19, 1985. Final report, 11:41323 (R;US) 


Scale model measurements for a daylighting photometric data 
base, 11:40825 (R;US) 


A unified framework for dynamic thermal testing of building 
components, 11:40832 (B;US) 
Extreme winds and tornadoes: design and evaluation of 
buildings and structures, 11:41274 (R;US) 
Energy Audits 
ECAP: Comprehensive energy and cost analysis procedure for 
microcomputers, 11:40770 (RA;US, ) 


energy 
computers, 11:40771 (RA;US) 
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Energy Conservation 

Built form: the shape of thins to come, 11:40777 (RA;US) 

Construction manual for energy conservation in buildings - 
Jamaica, 11:40762 (RA;US) 

Energy design in the context of the future of the architectural 
profession, 11:40765 (RA;US) 

Technology transfer for DOE's office of buildings and 
community systems: assessment and strategies, 11:40714 
(R;US) 

Energy Consumption ; 
iisdiainalilind in ciniedes cnnnes teeta temaitinaatends 
11:40784 (RA;US) 

Berkeley Solar Group/Sheraton Place Garden Court Light 
-Monitoring Project - Phase I, 11:40808 (RA;US) 

Energy signature monitor (ESM) - lessons learned, 11:40789 
(RA;US) 

Information processing of energy consumption data, 11:40794 
(RA;US) 

Measurement of temperature, humidity, and fluid flow, 
11:40782 (RA;US) 

Modular microcomputer-based data acquisition system for 
monitoring energy consumption in buildings, 11:40786 


(RA;U; 

Overview of the guiding principles concerning design of 
experiments, instrumentation, and measuring techniques, 
11:40780 (RA;US) 

Principles of data processing and analysis, 11:40793 (RA;US) 

Real-time sensor and system fault detection using analytical 
and statistical techniques, 11:40796 (RA;US) 

Remote data acquisition system for building energy data, 
11:40787 (RA;US) 

Short-term tests to measure building thermal parameters, 
11:40809 (RA;US) 

Energy Management Systems 

Measurement of temperature, humidity, and fluid flow, 

11:40782 (RA;US) 
Passive Solar Cooling 

International survey of design tools for building energy 

calculations, 11:40230 (RA;US) 
Passive Solar Heating Systems 

Combined active collection-passive storage and direct-gain 
hybrid space systems, 11:40233 (RA;US) 

Effect of ventilated Trombe wall airflow, 11:40234 (RA;US) 

Including the effect of control strategy in solar load ratio 
calculations, 11:40232 (RA;US) 

International survey of design tools for building energy 
calculations, 11:40230 (RA;US) 

Passive building energy analysis method based on the 
frequency domain approach, 11:40772 (RA;US) 

Photovoltaic Power Supplies 

Design & installation of a prototype photovoltaic project, 
11:40170 (RA;US) 

Federal photovoltaic utilization program: application and 
experience, 11:40168 (RA;US) 

Roofs 

Oak Ridge National Laboratory Roof Thermal Research 

Apparatus, 11:40804 (RA;US) 
Seismic Effects 

Performance of industrial facilities in the Mexican 

of September 19, 1985. Final report, 11:41323 (R;US) 
Solar Access 
Solar access protection strategies: a comparison of strategy 
characteristics, 11:40124 (RA;US) 
for solar access: case study - Santa Fe, New Mexico, 
11:40123 (RA;US) 
Solar Cooling Systems 
Natural energy systems technology town, 11:40235 (RA;US) 
Solar Heating Systems 

Natural energy systems technology town, 11:40235 (RA;US) 

Presentation of an advanced simulation design tool: 
to a solar-assisted building in New England, 11:40237 


Assessment of field performance data on unitary heat pumps, 
11:40813 (RA;US) 


Thermal Insulation 
Assessment of accuracy of in-situ methods for measuring 
building-envelope thermal resistance, 11:40829 (R;US) 
Thermal Testing 
A unified framework for dynamic thermal testing of building 
components, 11:40832 (B;US) 
Trombe Walls 
Effect of ventilated Trombe wall airflow, 11:40234 (RA;US) 
Wind Loads 
Extreme winds and tornadoes: design and evaluation of 
buildings and structures, 11:41274 (R;US) 
Zoning 
Solar access protection strategies: a comparison of strategy 
characteristics, 11:40124 (RA;US) 
for solar access: case study - Santa Fe, New Mexico, 
11:40123 (RA;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUMPY TORI 
See also ELMO BUMPY TORUS 


US-Japan bumpy torus workshop. Final report, 11:42279 
(R;US) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNABLE POISONS 
Feasibility Studies 
Irradiation experiments with gadolinium oxide-aluminium oxide 
(GdAI0Os), 11:41030 ®DEIn German) 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
See also GAS BURNERS 
Fuel-Air Ratio 
Boiler instrumentation assessment: burner flame analyzer; coal 
Sow maquemment; cost Bin dstermination, 11:40290 
(RA;US) 
BURSA OF FABRICIUS 
See BIRDS 
BUTADIENE 
Indoor Air Pollution 
Industrial hygiene walk-through survey report of E.I. Dupont 
de Nemours and Company, Inc., Chocolate Bayou Plant, 
Alvin, Texas, 11:41551 (R;US) 
Isomerization 
Fe ee ee 
1,3-butdiene complex: a triple stereochemical labeling 
ae 11:41213 (J;US) 
Reactions 


Photochemical 
First photochemical envelope isomerization of late-transition- 
metal 1,3-butdiene complex: a triple stereochemical labeling 
experiment, 11:41213 (J;US) 


re eee envelope isomerization of late-transition- 
metal 1,3-butdiene complex: a triple stereochemical labeling 
experiment, 11:41213 (J;US) 
BUTANE 
Diffusion 
Mechanisms of gas permeation through polymer membranes. 
Progress report, July 1, 1985-May 31, 1986 (CHi, CaHe, n- 
C.Hie, COs in poly(n-butyl methacrylate), 11:41049 (R;US) 


Solubility 
Mechanisms of gas permeation through polymer membranes. 
Progress report, elas 1, 1985-May 31, 1986 (CH,, C2He, n- 
C,Hio, COs in poly(n-butyl methacrylate)), 11:41049 (R;US) 
BW STANDARD REACTOR 
Prior to 1975, PWR/241 Type Reactors was used. 


Mist facility status, 11:40557 (RA;US) 





BW STANDARD REACTOR 
Loss of Coolant 


RELAP5/MOD2 assessment at Babcock & Wilcox, 11:40581 
(RA;US) 
TRAC analyses for CCTF and SCTF tests and UPTF 
design/operation, 11:40548 (RA;US) 
University of Maryland test facility results, 11:40556 (RA;US) 
Reactor Safety A 
Integral systems test (IST) program facility scaling and 
integration, 11:40563 (RA;US) 
Mist facility status, 11:40557 (RA;US) 
RELAP5/MOD2 assessment at Babcock & Wilcox, 11:40581 
(RA;US) 
TRAC analyses for CCTF and SCTF tests and UPTF 
- design/operation, 11:40548 (RA;US) 
University of Maryland test facility results, 11:40556 (RA;US) 
BWR TYPE REACTORS 
See also BROWNS FERRY-1 REACTOR 


PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 


Approach to evaluate the safety and risk implications of aging, 
11:40540 (RA;US) 
Measurement of equipment degradation, 11:40539 (RA;US) 
Air Filters 
Filters in nuclear facilities. Final report, 11:41241 (R;DE;In 
German) 
Boilers 
Steam explosions: energy conversion efficiencies of steam 
explosions from two major accidents in the pulp and paper 
industry, 11:40554 (RA;US) 
Construction 
Reactivation of nuclear power plant construction projects. 
Plant status, policy issues and regulatory options, 11:40338 
(R;US) 


RAMA containment group final report January 1985 (RAMA 
stands for Reactor Accident Mitigation Analysis. MAAP 
code), 11:40634 (R;SE) 


Buildings 

Standard problems for structural computer codes, 11:40523 
(RA;US) 

Steel containment buckling, 11:40524 (RA;US) 

Structural load combinations, 11:40522 (RA;US) 

Containment Systems 

Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:40614 (RA;US) 

Conchas-spray modeling of flame acceleration and air flows, 
11:40608 (RA;US) 

Flame acceleration and detonation research, 11:40609 (RA;US) 

HECTR development and assessment, 11:40607 (RA;US) 

HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:40606 (RA;US) 

Hydrogen burn assessment with the CONTAIN code, 11:40341 
(R;US) 

Influence of flow channel geometry and droplet size on 
containment subcompartment analysis, 11:40610 (RA;US) 

Severe accident containment integrity, 11:40520 (RA;US) 

Short-term and long-term aspects of recent HDR containment 
tests, 11:40605 (RA;US) 

Control Rod Drives 

Optimization of computerized control rod drive simulation in 
BWRS due to advanced operating strategies, 11:40445 
(R;DE;In German) 


Impacts of decontamination on solidification and waste 
disposal, 11:40542 (RA;US) 


Design 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
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Electric Cables 
Progress on qualification testing methodology study of electric 
cables, 11:40534 (RA;US) 
Electrical Equipment 
Component fragilities - data collection, analysis and 
interpretation, 11:40531 (RA;US) 
Fire protection and hydrogen burn equipment survival 
research, 11:40536 (RA;US) 
Engineered Safety Systems 
Equipment qualification and survivability research at Sandia 
National Laboratories, 11:40535 (RA;US) 
Models for BWR and PWR engineered safety features in the 
CONTAIN code, 11:40602 (RA;US) , 
Environmental Impacts 
Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1982. Volume 4, 11:40452 
(R;US) 
Fires 
Fire protection and hydrogen burn equipment survival 
research, 11:40536 (RA;US) 
Fission Product Release 
Post APS source term research at EPRI, 11:40521 (RA;US) 
Fuel Assemblies 
Fuel element structure - design, production and operational 
behaviour. Proceedings, 11:40332 (R;DE;In German) 
Impact of fuel assembly design on fuel utilization, 11:40333 
(RA;DE) 
Mechanical structure of the SVEA BWR fuel, 11:40334 
(RA;DE) 
Methods for process monitoring and repairing of LWR fuel 
element structures, 11:40336 (RA;DE;In German) 
Fuel Assembly Dismantling 
Exxon Nuclear experience with dismountable upper tie plates, 
11:40335 (RA;DE) 


Operational phase of inspection prioritization, 11:40497 
(RA;US) 
Loss of Coolant 
Application of TBL results to BWR plants, 11:40569 (RA;US) 
Assessment of the SAFER code for LOCA with data from the 
advanced boiling water reactor test facility, 11:40572 
(RA;US) 
FIST analysis, 11:40555 (RA;US) 
Improvements of BWR LOCA/ECCS analysis in Japan, 
11:40567 (RA;US) 
New Japanese correlations on core cooling and CCFL 
characteristics during BWR LOCA, 11:40568 (RA;US) 
SAFER qualification by TBL test analysis, 11:40570 (RA;US) 
SAFERO3 qualification against ROSA-III recirculation line 
break spectrum tests, 11:40571 (RA;US) 
Safety performance of the advanced boiling water reactor, 
11:40573 (RA;US) 
Mechanical Structures 
Seismic Category I Structures program, 11:40530 (RA;US) 


Toshiba Review, Vol. 41, No. 1, 1986, 11:40340 (R;US) 
Personnel 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
Pipes 
BNL piping research, 11:40527 (RA;US) 
Critical flow through IGSCC in pipes, 11:40552 (RA;US) 
Evaluation of the toughness of austenitic stainless steel pipe 
weldments. Final report, 11:40330 (R;US) 
On-line corrosion cracking monitor development, 11:40519 
(RA;US) 
Pipe damping, 11:40526 (RA;US) 
Pipe ruptures in BWR plants, 11:40528 (RA;US) 
Piping research overview, 11:40525 (RA;US) 
Primary Coolant Circuits 
Critical flow through a small break on a large pipe with 
stratified flow, 11:40551 (RA;US) 
Radiation M 
Lessons learned from a NUREG-0737 review of high-range 
efiluent monitors and samplers, 11:40545 (RA;US) 
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Radioactive Effluents 

Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1982. Volume 4, 11:40452 
(R;US) 

Reactor Accidents 

Analysis of molten fuel-concrete interactions and fission- 
product release from ex-vessel core debris, 11:40599 
(RA;US) 

BNL severe accident sequence experiments and analysis 
program, 11:40600 (RA;US) 

Experimental validation and improvement of core 
debris/concrete interaction models, 11:40597 (RA;US) 

Influence of reactor geometry on the behavior of dispersed 
debris, 11:40598 (RA;US) 

Lessons learned from a NUREG-0737 review of high-range 
effluent monitors and samplers, 11:40545 (RA;US) 

MELPROG: an integrated model for in-vessel melt 
progression analysis, 11:40613 (RA;US) 

Probability of steam explosion induced (a-mode) containment 
failure, 11:40601 (RA;US) 

RAMA containment group final report January 1985 (RAMA 
stands for Reactor Accident Mitigation Analysis. MAAP 
code), 11:40634 (R;SE) 

RELAPS5/SCDAP - an integrated code for severe accident 
analysis, 11:40612 (RA;US) 

Severe accident code development program, 11:40611 (RA;US) 

Status of the ORNL aerosol release and transport project, 
11:40594 (RA;US) 

Status of the DEMONA experiments - a comparison with 
NAUA calculations, 11:40595 (RA;US) 

Status of the LWR aerosol containment experiments (LACE) 
program, 11:40596 (RA;US) 

Steam explosions: energy conversion efficiencies of steam 
explosions from two major accidents in the pulp and paper 
industry, 11:40554 (RA;US) 

Validation, assessment, and applications of the CONTAIN 
computer code, 11:40603 (RA;US) 

Components 


Environmental and dynamic qualification of equipment 
research at the Idaho National Engineering 
11:40537 (RA;US) 
Toshiba Review, Vol. 41, No. 1, 1986, 11:40340 (R;US) 
Reactor Cooling Systems 
Technical report on material selection and processing 
guidelines for BWR coolant pressure boundary piping. Draft 
report. Revision 2, 11:40337 (R;US) 
Reactor Core Disruption 
MELRPI - development and use, 11:40508 (RA;US) 
Severe accident containment integrity, 11:40520 (RA;US) 
Reactor Decommissioning 
i of contract research for the Chemical 


te eaiins 
Branch, Division of Engineering Technology. Annual report 
for FY 1985, 11:40339 (R;US) 

Identification and evaluation of facilitation techniques for 


light water power reactors, 11:40386 
(R;US) 


Identification and evaluation of facilitation techniques for 
decommissioning light water power reactors, 11:40541 
(RA;US) 

Reactor 


Instrumentation 
Signal validation: a new industry tool, 11:40518 (RA;US) 
Reactor Maintenance 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
Reactor Materials 
Heavy-section steel technology smiannual progress 
report, October 1985-Marcg 1986 Volume 3, No. 1, 11:40933 
(R;US) 
Materials aspects of BWR plant life extension, 11:40538 
(RA;US) 
Reactor 


Operation 
BWR plant analyzer, 11:40591 (RA;US) 
Los Alamos Nuclear plant analyzer, 11:40593 (RA;US) 
Nuclear plant analyzer development at the Idaho National 
Engineering Laboratory, 11:40592 oo 


BWR TYPE REACTORS 
Reactor Safety 


Reactor Safety 

Analysis of dependent failures and external events, 11:40511 
(RA;US) 

Application of TBL results to BWR plants, 11:40569 (RA;US) 

Approach to evaluate the safety and risk implications of aging, 
11:40540 (RA;US) 

Assessment of the SAFER code for LOCA with data from the 
advanced boiling water reactor test facility, 11:40572 
(RA;US) 

Assessment and application of RELAPS/MOD2 at 
STUDSVIK use of TRAC-PF1/MOD‘1 to analyze loss-of- 
grid transients, 11:40577 (RA;US) 

Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:40614 (RA;US) 

BNL piping research, 11:40527 (RA;US) 

BWR plant analyzer, 11:40591 (RA;US) 

Component ities - data collection, analysis and 
interpretation, 11:40531 (RA;US) 

Critical flow through a small break on a large pipe with 
stratified flow, 11:40551 (RA;US) 

Critical flow through IGSCC in pipes, 11:40552 (RA;US) 


11:40537 (RA;US) 

Equipment qualification and survi research at Sandia 
National Laboratories, 11:40535 ree 

Evaluation of nuclear facility decommissioning projects 
program - status, 11:40543 (RA;US) 

Fire protection and hydrogen burn equipment survival 
research, 11:40536 (RA;US) 

FIST analysis, 11:40555 (RA;US) 

Flame acceleration and detonation research, 11:40609 (RA;US) 

FRG-assessment of TRAC-PF1/MOD1 and RELAPS/MOD2, 
11:40575 (RA;US) 

Heat transfer, carryover and fall back in nuclear steam 
generators during transients, 11:40549 (RA;US) 

HECTR development and assessment, 11:40607 (RA;US) 

Heissdampfreaktor phase II vibration tests, 11:40532 (RA;US) 

HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:40606 (RA;US) 

of decontamination on solidification and waste 

disposal, 11:40542 (RA;US) 

Improvements of BWR LOCA/ECCS analysis in Japan, 
11:40567 (RA;US) 

Influence of flow channel geometry and droplet size on 

containment subcompartment analysis, 11:40610 (RA;US) 

Licensee Event Report (LER) compilation for month of April 
1986. Volume 5, No. 4, 11:40617 (R;US) 

Los Alamos Nuclear plant analyzer, 11:40593 (RA;US) 

LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:40544 (RA;US) 

Materials aspects of BWR plant life extension, 11:40538 
(RA;US) 

Measurement of equipment degradation, 11:40539 (RA;US) 

MELRPI - development and use, 11:40508 (RA;US) 

Methodology for code accuracy quantification, 11:40565 
(RA;US) 

Models for BWR and PWR engineered safety features in the 
CONTAIN code, 11:40602 (RA;US) 

New Japanese correlations on core cooling and CCFL 
characteristics during BWR LOCA, 11:40568 (RA;US) 

NRC = to dependent failure analysis, 11:40512 


salen ies analyzer development at the Idaho National 
Engineering Laboratory, 11:40592 (RA;US) 

On-line corrosion cracking monitor development, 11:40519 
(RA;US) 

Organizing dependent event data - a classification and analysis 
of multiple component fault reports, 11:40515 (RA;US) 

Overview of RAMONA-3B code, 11:40585 (RA;US) 

Overview of TRAC-BWR assessment: TRAC-BD1/MOD1 
and TRAC-BF1, 11:40586 (RA;US) 

Pipe damping, 11:40526 (RA;US) 

Pipe ruptures in BWR plants, 11:40528 (RA;US) 





BWR TYPE REACTORS 
Reactor Safety 


Piping research overview, 11:40525 (RA;US) 

Post APS source term research at EPRI, 11:40521 (RA;US) 

Progress on qualification testing methodology study of electric 
cables, 11:40534 (RA;US) 

ete development status, 11:40584 (RA;US) 

SAFER qualification by TBL test analysis, 11:40570 (RA;US) 

SAFERO3 qualification ROSA-III recirculation line 
break spectrum tests, 11:40571 (RA;US) 

Safety performance of the advanced boiling water reactor, 
11:40573 (RA;US) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, July 1- 
September 30, 1985. Volume 5, No. 3, 11:40618 (R;US) 

Safety research in transition: from accident description to 
accident prevention & accommodation, 11:40516 (RA;US) 

Safety research sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, October 1- 
December 31, 1985. Volume 5, No. 4, 11:40619 (R;US) 

Seismic Category I Structures program, 11:40530 (RA;US) 

Severe accident containment integrity, 11:40520 (RA;US) 

Short-term and long-term aspects of recent HDR containment 
tests, 11:40605 (RA;US) 

Signal validation: a new industry tool, 11:40518 (RA;US) 

Standard problems for structural computer codes, 11:40523 
(RA;US) 

Steel containment buckling, 11:40524 (RA;US) 

Structural load combinations, 11:40522 (RA;US) 

Technical research centre of Finland use of RELAPS/MOD2, 
11:40576 (RA;US) 

TRAC-BWR code development, 11:40583 (RA;US) 

TRAC-PF1/MOD!1 computer code, 11:40582 (RA;US) 

Valve performance testing, 11:40529 (RA;US) 

Reactor Safety Experiments 
oe integral testing capability-scaling 
and preliminary results, 11:40564 (RA;US) 
Risk Assessment 


Operational phase of inspection prioritization, 11:40497 
(RA;US) 

PRA procedures for dependent events analysis - an industry 
perspective, 11:40513 (RA;US) 

Regulatory considerations of severe accidents, 11:40499 
(RA;US) 


Use of risk analysis in evaluating technical specifications, 
11:40498 (RA;US) 
Seismic Effects 
Heissdampfreaktor phase II vibration tests, 11:40532 (RA;US) 
Service Life 
Materials aspects of BWR plant life extension, 11:40538 
(RA;US) 
Simulation 


study approach 


imization of computerized control rod drive simulation in 
BWRS due to advanced operating strategies, 11:40445 
(R;DE;In German) 


Specifications 
Use of risk analysis in evaluating technical specifications, 
11:40498 (RA;US) 
Spent Fuel Storage 
LWR spent fuel rod behavior 


during long-term dry fuel 
storage conditions, 11:40544 (RA;US) 

System Failure Analysis 

Analysis of dependent failures and external events, 11:40511 
(RA;US) 

NRC approach to dependent failure analysis, 11:40512 
(RA;US) 

izing dependent event data - a classification and analysis 

of multiple component fault reports, 11:40515 (RA;US) 

PRA procedures for dependent events analysis - an industry 
perspective, 11:40513 (RA;US) 


Assessment and application of RELAPS/MOD2 at 
STUDSVIK use of TRAC-PF1/MOD1 to analyze loss-of- 
grid transients, 11:40577 (RA;US) 

BWR plant analyzer, 11:40591 (RA;US) 

on integral testing capability-scaling study approach 

and preliminary results, 11:40564 (RA;US) 

Development and application of methods to characterize code 
uncertainty, 11:40566 (RA;US) 
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FIST analysis, 11:40555 (RA;US) 
FRG-assessment of TRAC-PF1/MOD1 and RELAPS5/MOD2, 
11:40575 (RA;US) 
Methodology for code accuracy quantification, 11:40565 
(RA;US) 
Overview of RAMONA-3B code, 11:40585 (RA;US) 
Overview of TRAC-BWR assessment: TRAC-BD1/MOD1 
and TRAC-BF1, 11:40586 (RA;US) 
RELAPS5/MOD2 development status, 11:40584 (RA;US) 
Technical research centre of Finland use of RELAP5/MOD2, 
11:40576 (RA;US) 
TRAC-BWR code development, 11:40583 (RA;US) 
TRAC-PF1/MOD1 computer code, 11:40582 (RA;US) 
Valves 
Valve performance testing, 11:40529 (RA;US) 
BWR 
6 TYPE REACTORS 
See GE STANDARD REACTOR 


C CODES 
Modifications 
Modifications of the CONCHAS-SPRAY code for entrained 
flow gasification studies. Final report, April 1, 1984- 
December 31, 1985, 11:39469 (R;US) 
Verification 
Analytic solution for one-dimensional diffusion of radionuclides 
from a waste package, 11:40034 (R;US) 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 


Spectroscopy 

Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 

Dusts 

Control-technology assessment of solid-material handling, 
Phase 1 - bag opening, emptying, and disposal at Rohm and 
Haas Delaware Valley, Inc., Bristol, Pennsylvania, 11:41553 
(R;US) 

Ecological Concentration 

Factors influencing the concentration and distribution of trace 

metals in the South Atlantic Bight, 11:41652 (BA;US) 
Solvent Extraction 

Diluent effect on the extraction of uranium (VI) from 
hydrochloric acid solutions by long-chain aliphatic amines, 
11:41132 (RA;XA) 

Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 

CADMIUM COMPLEXES 
Infrared Spectra 

Infrared absorption study of the phase transition in hexammine 

cadmium (2) chloride, 11:41165 (R;PL) 
Lattice Vibrations 

Infrared absorption study of the phase transition in hexammine 

cadmium (2) chloride, 11:41165 (R;PL) 
CADMIUM COMPOUNDS 


See also CADMIUM SULFIDES 
CADMIUM TELLURIDES 


Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
Sorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
CADMIUM SULFIDES 
Magnetic 


Susceptibility 
Properties of the spin glass system CdCrsub(2x)Insub(2-2x)S, 
for low chromium concentrations, 11:41064 (R;FR) 
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CADMIUM TELLURIDES 
Ion Implantation 
HgCdTe surface and defect study program. Interim technical 
Report No. 4, 1 July-31 December 1984, 11:41058 (R;US) 
HgCdTe surface and defect study program. Interim technical 
Report No. 5, 31 December 1984-1 July 1985, 11:41059 
(R;US) 
'e surface and defect study program. Final report, 1 
July 1985-2 March 1986, 11:41060 (R;US) 
Physical Radiation Effects 
HgCdTe surface and defect study program. Interim technical 
Report No. 4, 1 July-31 December 1984, 11:41058 (R;US) 
‘e surface and defect study Final report, 1 
July 1985-2 March 1986, 11:41060 (R;US) 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 


See RESTAURANTS 


Solubilities of caffeine and theophylline in supercritical 
ammonia, 11:41207 (J;NL) 


CALCITE 
Quantitative Chemical Analysis 
Mass spectrometric determination of gases in individual fluid 
inclusions in natural minerals, 11:41911 (J;US) 
CALCIUM 40 REACTIONS 
Inclusive Interactions 
Phase-space dynamics of nucleus-nucleus collisions in the 
intermediate-energy region, 11:42202 (R;DE;In German) 
CALCIUM 40 TARGET 
Calcium 40 Reactions 
Phase-space dynamics of nucleus-nucleus collisions in the 
intermediate-energy region, 11:42202 (R;DE;In German) 
Neutron Reactions 
Temperature-dependent optical potential and mean free path 
based on Skyrme interactions, 11:42204 (R;DE) 
Proton Reactions 
Excitation of “Ca (3.74 MeV) nucleus by protons with 5.0 
GeV/c momentum, 11:42164 (R;SU;In Russian) 
CALCIUM COMPOUNDS 
See also CALCIUM HYDROXIDES 
CALCIUM OXIDES 


Desorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 


-desorption capacity of oil shale materials. Volume 2. 
imental methods and results, 11:39927 (R;US) 
CALCIUM HYDROXIDES 
Chemical 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
CALCIUM OXIDES 


Properties 
Sulfur/alkali/calcium oxide sorbent interaction in pressurized 
coal combustors, 11:39519 (B;US) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 


Military Facilities 
Feasability study of contamination remediation at Naval 
Weapons Station, Concord, California. Final draft report, 
11:41638 (R;US) 
Travis wastewater survey, Travis AFB, California. Final 
report, 6-11 August 1985, 11:41639 (R;US) 
Solar Industry 
California photovoltaic development program, 11:40169 


transfer distributions for Californium fission 
renee ag materials, 11:41082 (R;US) 


Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 


CALIFORNIUM CHLORIDES 


Absorption 
Absorption spectrophotometric studies of some lanthanide and 
actinide halides under pressure, 11:41220 (R;US) 
CALORIFIC VALUE 
Measuring Instruments 
Magnetic resonance measurement of calorific value and 
moisture, 11:39495 (RA;US) 
CALORIMETERS 
Data Covariances 
Modeling response variation for radiometric calorimeters, 
11:41448 (R;US) 
Photodiode Detectors 
— of the wavelength shifter-photodiode light 
readout technique for applications in the field of particle 
calorimetry, 11:41449 (R;DE;In German) 


Systems 
Assessment of the safety implications of control at the Calvert 
Cliffs-1 Nuclear Plant. Volume 1, 11:40623 (R;US) 
Reactor Operation 
Assessment of the safety implications of control at the Calvert 
Cliffs-1 Nuclear Plant. Volume 1, 11:40623 (R;US) 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMPHOR 
Turbulent Flow 
Solute partial molal volumes in supercritical fluids, 11:41195 
(J;US) 
CANADA 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - North America, 11:40313 
(R;US) 
Mineral Industry 
eee 
a discussion of Antarctica’s mineral resources). Mineral 
perspective, 11:40712 (R;US) 
Natural Gas Fields 
Drilling and fracturing improvements for low-permeability gas 
wells in western Canada, 11:39866 (RA;US) 
Natural Gas Wells 
Drilling and fracturing improvements for low-permeability gas 
wells in western Canada, 11:39866 (RA;US) 
Radioactive Waste Facilities 


a 
1, 1985). Volume 2. Summary of principal new (April 1, 


1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
Pollution 


Analysis and assessment of precipitation chemistry at Caribou, 
Maine, 11:41562 (R;US) 


See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CARBAZOLES 


Adsorption 
Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 
CARBINOL 
See METHANOL 
CARBON 


See also CARBON BLACK 
GRAPHITE 


Crystal-Phase Transformations 
Pseudopotential total-energy study of the transition from 
rhombohedral graphite to diamond, 11:41089 (J;US) 
Electronic Structure 
Pseudopotential total-energy study of the transition from 
rhombohedral graphite to diamond, 11:41089 (J;US) 





CARBON 
Fluorescence Spectroscopy 


Fluorescence Spectroscopy 
High resolution X-ray fluorescence spectroscopy a potentially 
useful for chemical bonding studies in fossil fuels, 
11:39515 (J:US) 
NMR 
Effect of water on CP/MAS **C NMR spectra of low-rank 
coals, 11:39503 (J;US) 
Zero field and 2D NMR methods: Applications to fossil fuels, 
11:39516 (J;US) 
X-Ray Spectroscopy 
High resolution X-ray fluorescence spectroscopy a potentially 
useful technique for chemical bonding studies in fossil fuels, 
11:39515 (J;US) 
CARBON 12 


Separation 
Review of the magnetic isotope method for isotopic separation 
and enrichment, 11:41183 (R;US) 
CARBON 12 REACTIONS 
Compound-Nucleus Reactions 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:42176 (J;US) 
Elastic Scattering 
Theory of molecular heavy ion reactions in the particle-hole 
formalism and its application to the scattering of *C on ™C, 
11:42207 (R;DE;In German) 


Energy Spectra 
resonances in terms of dipole and quadrupole 
interacting bosons, 11:42160 (R;FI) 
Inelastic Scattering 

Theory of molecular heavy ion reactions in the particle-hole 
formalism and its application to the scattering of *C on ™C, 
11:42207 (R;DE;In German) 

Interacting Boson Model 

Quasimolecular resonances in terms of dipole and quadrupole 
interacting bosons, 11:42160 (R;FI) 

Moment of Inertia 
moment of inertia in the barium and cerium region, 
11:42170 (RA;FIT) 
Nuclear Reaction Yield 

Differential in angle charged particle yields from a thick lead 
target irradiating by relativistic protons and “*C nuclei, 
11:42186 (R;SU;In Russian) 

Transfer Reactions 
Chemical nuclear data, 11:42143 (RA;GB) 
CARBON 12 TARGET 
Carbon 12 Reactions 

Quasimolecular resonances in terms of dipole and quadrupole 
interacting bosons, 11:42160 (R;FI) 

Theory of molecular heavy ion reactions in the particle-hole 
formalism and its application to the scattering of 1*C on “°C, 
11:42207 (R;DE;In German) 

Reactions 


Angle-correlated cross sections in the framework of the 
continuum shell model, 11:42205 (R;DE;In German) 
Reaction /sup 12/C(-italic,e-italic/sup '/p) in the dip region, 
11:42162 (J;US) 
Pion Minus Reactions 
a* meson production under 137 deg angle in the w*~ A + 
a* X inclusive reactions at the 1.5 GeV/c momentum of 
projectile pions, 11:42008 (R;SU;In Russian) 
Pion Pius Reactions 
a* meson production under 137 deg angle in the 7*~ A 
a* X inclusive reactions at the 1.5 GeV/c momentum of 
projectile pions, 11:42008 (R;SU;In Russian) 
broadening of gamma-line and excitation mechanism 
of the "*C (2*, 4.43 MeV) level, 11:42159 (R;SU;In Russian) 
Proton Reactions 
Hadron-nucleus interactions at high energy, 11:41931 (R;US) 
CARBON 13 
Isotope Effects 
Review of the isotope method for isotopic separation 
and enrichment, 11:41183 (R;US) 
Separation 


Review of the magnetic isotope method for isotopic separation 
and enrichment, 11:41183 (R;US) 
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CARBON 14 
Emission 
Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:42194 (J;US) 
CARBON BLACK 


Properties 
Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 
CARBON DIOXIDE 


Diffusion of gases in coals and chars. Technical progress 
report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 

Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 

Isotherms 

Diffusion of gases in coals and chars. Technical p: 

report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 
Aerosols 

Thermal collision rate densities of small clusters, 11:41172 

G;US) 
Effects 

Response of vegetation to carbon dioxide. Effect of elevated 
levels of CO. on winter wheat under two moisture regimes, 
11:41766 (R;US) 

Standards 

High accuracy standards and reference methodology for 

carbon dioxide in air, 11:41543 (R;US) 
Chemical Reaction Yield 

High-temperature combustion of pulverized coal according to 
a theoretical model and combustor experiments, 11:39558 
(B;US) 


Influence of reservoir on enhanced oil recovery by CO. 
flooding, 11:39681 (BA;US) 
Cost Estimation 


The value of CO, to today’s producer, 11:39684 (BA;US) 


Influence of reservoir depth on enhanced oil recovery by CO, 

flooding, 11:39681 (BA;US) 
Ecological Concentration 

Response to comment: climatic change and the broadscale 
distribution of terrestrial ecosystem complexes, 11:41574 
G;NL) 

Environmental Effects 
Carbon dioxide and the radiation budget, 11:41531 (RA;US) 
Environmental Impacts 

Analysis of results from energy balance and radiative- 
convective models, 11:41512 (RA;US) 

Carbon dioxide and climate change: background and overview, 
11:41530 (RA;US) 

Carbon dioxide increase and human health: data and research 
requirements for determining consequences (including a 
bibliography for additional reading), 11:41548 (R;US) 

Characterization of information requirements for studies of 

: agriculture, fisheries, forests 
and human health, 11:41529 (R;US) 

Model projections of the equilibrium climatic response to 
increased carbon dioxide, 11:41533 (RA;US) 

Model projections of the ti it response to increasing 
carbon dioxide, 11:41534 (RA;US) 

Potential climatic effects of perturbations other than carbon 
dioxide, 11:41535 (RA;US) 

Projecting the climatic effects of i 
volume summary, 11:41537 (RA;US) 

Recommendations for research and modeling activities for 

yjecting the climatic effects of increasing carbon dioxide, 
11:41538 (RA;US) 

Review of the recent carbon dioxide-climate controversy, 
11:41539 (RA;US) 

What past climates can indicate about a warmer world, 
11:41536 (RA;US) 

Greenhouse Effect 

Response to comment: climatic change and the broadscale 
distribution of terrestrial ecosystem complexes, 11:41574 
G;NL) 


carbon dioxide: 
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Health Hazards 
Carbon dioxide increase and human health: data and research 
requirements for determining consequences (including a 
bibliography for additional reading), 11:41548 (R;US) 
Production 


Genetic, physiological and nutritional studies on Clostridium 
strains isolated and screened for characteristics useful in 
enhanced oil recovery, with special reference to high salt 
tolerance. Quarterly report, March-May 1986, 11:39676 
(R;US) 

Research Programs 
Recommendations for research and modeling activities for 
11:41538 (RA;US) 


Solubility 
Mechanisms of gas permeation through polymer membranes. 
Progress report, a Sel 1, 1985-May 31, 1986 (CHi, CaHe, n- 
C,Hio, COs in poly(n-butyl methacrylate)), 11:41049 (R;US) 
Solvent Properties 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, March 16-June 15, 1986, 11:41186 
(R;US) 
State 


Transport and relaxation processes in supercritical fluids. 
Technical progress report, March 16-June 15, 1986, 11:41186 
(R;US) 

Turbulent Flow 

Solute partial molal volumes in supercritical fluids, 11:41195 
G;US) 

CARBON DIOXIDE INJECTION 
Bench-Scale Experiments 


A minimum een sna carene Congat 
West Texas oil systems: Data base, correlations, and 
compositional simulation, 11:39682 (BA;US) 

Effect of pore structure on miscible displacements in 
laboratory cores, 11:39683 (BA;US) 
Economic Analysis 
The value of CO; to today’s producer, 11:39684 (BA;US) 
Pressure Dependence 
A minimum miscibility pressure study using impure CO. and 
West Texas oil systems: Data base, correlations, and 
compositional simulation, 11:39682 (BA;US) 
CARBON DIOXIDE LASERS 
Laser-Produced Plasma 
Laser thermal propulsion. Annual report, 1 January 1983-14 
January 1984, 11:41992 (R;US) 
Performance Testing 
Pulsed chemical laser technology-development test plan: 
diagnostic testing, 11:41283 (R;US) 


single-pulse 
CARBON IONS 
Collisions 


Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1985-July 31, 1986, 11:42281 
(R;US) 

CARBON MONOXIDE 


Adsorption 
Novel analytical approaches to coal beneficiation. Final report 
(Adsorbed on Rh: AlOs), 11:39492 (R;US) 
Air Pollution Abatement 
turbine fuels, 11:39554 (B;US) 
Chemical Reaction Kinetics 
Kinetic phase transitions in an irreversible surface-reaction 
model, 11:41169 (J;US) 
Chemical Reaction Yield 
combustion of pulverized coal according to 
a theoretical model and combustor experiments, 11:39558 
(B;US) 
Dipole Moments 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 (;GB) 


and corrosion tests of coal 


Concentration 
Determination of ground level concentration of nitrous oxide, 
carbon monoxide and methane in the Ispra area: 1982-1983, 
11:41546 (R;FR) 


Electron Density 
Inclusion of d-type Gaussian functions in the analytic_method 
for the calculation of electrostatic molecular potentials, 
11:41177 G;GB) 


Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 (;GB) 

Indoor Air Pollution 

Health-hazard evaluation report HETA 85-188-1627, 
Distribution and Auto Service, Inc., Benecia, California, 
11:41556 (R;US) 

Infrared Spectra 

Novel analytical approaches to coal beneficiation. Final report 

(Adsorbed on Rh: AlOs), 11:39492 (R;US) 
Methanation 

Study of synthesis gas conversion over metal oxides. 

report, August 1, 1985-January 31, 1986, 11:40100 (R;US) 


CO oxidation on Pt/Al,Os and Pd/Al.O; transient 
and concentration cycling studies, 11:41174 (J;GB) 
Reduction 
Metal alkoxides. Models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry. Final 
technical report, 11:41184 (R;US) 
CARBON STEELS 
Corrosion 
Oxide growth mechanisms on chromium alloy steels. Final 
report, 11:40350 (R;US) 
Reactor Materials 
Oxide growth mechanisms on chromium alloy steels. Final 
report, 11:40350 (R;US) 
Shielded Metal-Arc Welding 
Welding procedure Supplement 1. Records of 
tests. Low hi shielded metal 


qualification 
arc welding of carbon steel, 11:40937 (R;US) 
CARBON TETRACHLORIDE 
Tonization 
Multiphoton ionization spectroscopy and photochemistry of 
transient species. Progress report, July 15, 1983-January 30, 
1986, 11:41210 (R;US) 


Multiphoton ionization spectroscopy and photochemistry of 
transient species. Progress report, July 15, 1983-January 30, 
1986, 11:41210 (R;US) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Catalytic Effects 
Coal liquefaction. Investigation of reactor performance, role of 
catalysts and PCT ies. Quarterly progress report, 
April 1-June 30, 1986, 11:39464 (R;US) 
CARCINOMAS 
Radiotherapy 
Helium charged-particle radiotherapy of locally advanced 
carcinoma of the esophagus, stomach, and biliary tract, 
11:41708 (J;US) 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASKS 
See also SPENT FUEL CASKS 
Criticality 
Initial power and distributions in a criticality 
accident to a transport flask, 11:41272 (R;GB) 
Impact Tests 
Shock absorbing effect of the BUSS cask cooling fins, 11:41268 
(R;US) 
Performance Testing 
Shock absorbing effect of the BUSS cask cooling fins, 11:41268 
(R;US) 
Radiation Accidents 
Initial power and temperature distributions in a criticality 
accident to a transport flask, 11:41272 (R;GB) 





CASSEGRAINIAN CONCENTRATORS 
Optical Properties 


CASSEGRAINIAN CONCENTRATORS 
Optical Properties a1 
Optical analysis of cassegrainian solar concentrators, 11:40255 
(RA;US) 


Performance 
Optical analysis of cassegrainian solar concentrators, 11:40255 
(RA;US) 


CASTE (INSECTS) 
See POPULATIONS 
CASTLE PROJECT 
Fallout 
Analysis of radiation exposure for Naval personnel at 
Castle. Technical report, 1 January 1983-31 
January 1984, 11:41494 (R;US) 
Explosions 


Nuclear 
Analysis of radiation exposure for Naval personnel at 
Castle. Technical report, 1 January 1983-31 
January 1984, 11:41494 (R;US) 
CATALYSIS 
Process related effects on the chemical and toxicologic 
characteristics of coal derived fuels (Changes over 25 day 
run), 11:39563 (J;US) 
CATALYSTS 
[Highly dispersed metal atoms in zeolites]. Progress report, 
11:41162 (R;US) 
X-ray-absorption ic study of the reactions, 
dispersion, 


Annual report, January-December 1985, 


Chemical Preparation 
eee or ne ean oleae Oe 
New method of magnetic characterization of zeolite-cobalt 

catalysts. Quarterly technical 
1-June 30, 1986, 11:40087 (R;US) 
Evaluations 


Kinetics of catalyzed steam of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 


Evaluation 
Summary of catalyst performance measured during the 
aftermarket catalyst-durability 


evaluation project. Technical 
report, 11:40899 (R;US) 


Promoters 
New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 3, March 
1-June 30, 1986, 11:40087 (R;US) 
CATALYTIC COMBUSTORS 
Process Heat 
Catalytic radiant tube: exploratory research. Final report, 
1985, 11:41336 (R;US) 
CATALYTIC 


Catalysts 
Summary of catalyst performance measured during 
aftermarket catalyst-durability i 


Equivalents 

Radiation exposure from VDU's, 11:41738 (RA;DE;In 
German) 

Radiation exposure at VDU's - investigation of operational X- 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 

Some radiation measurements in the vicinity of TV and VDU 
screens, 11:41740 (RA;DE) 

Stray Radiation 

Radiation exposure from VDU’s, 11:41738 (RA;DE;In 
German) 

Radiation exposure at VDU's - investigation of operational X- 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 

CATHODES 

Fabrication 

11:40754 (P;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 


spectroscopic 
and degradation of the Ca and K catalytic species 
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CATIONS 
See also HYDROGEN IONS 1 PLUS 


Mass 
lution detection of daughter ions with a hybrid mass 
spectrometer, 11:41150 (J;US) 
Solvent Extraction 
Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 
CAVITY RESONATORS 
Electromagnetic Fields 
Triangular discretization method for the evaluation of RF- 
fields in waveguides and cylindiically symmetric cavities, 
11:42254 (R;DE) 
CEF-OR REACTOR 
See OR-CEF REACTOR 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL PROLIFERATION 
Kinetics 
Epithelial cell kinetics in mouse and rat skin irradiated with 
electrons, 11:41723 (R;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULOSE 
Anaerobic Digestion 
Anaerobic digestion of cellulosic wastes, 11:40033 (BA;US) 
Thermochemical pretreatment of lignocellulosic biomass for 
increasing biodegradability to methane. Final 
report, 1 November 1982-30 April 1985, 11:40093 (R;US) 
CEMENT INDUSTRY 
Energy Demand 
Uncertainties in industrial coal-based energy and feedstock 
utilization patterns. Phase 2, final report, 11:40739 (R;US) 
CENTRAL AMERICA 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Central and South 
America and the Caribbean, 11:40314 (R;GB) 
CENTRAL HEATING PLANTS 
Pipelines 
Parameter estimation study of heat losses from underground 
steam pipelines, 11:40869 (R;US) 
Steam Lines § 
Parameter estimation study of heat losses from underground 
steam pipelines, 11:40869 (R;US) 
CENTRAL RECEIVERS 


Investigation of volumetric receiver reflecting rows, 11:40252 
(RA;US) 
Energy Losses 
In situ evaluation of convective losses in molten salt central 
receivers, 11:40253 (RA;US) 
Performance 
Investigation of volumetric receiver reflecting rows, 11:40252 


(RA;US) 
CENTRIFUGE ENRICHMENT PLANTS 
Domestic 
UKAEA Safeguards R and D Project. Progress report for the 
period May 1984-April 1985, 11:40064 (R;GB) 
Safeguards 


Investigation into potential international safeguards for the 
Gronau uranium enrichment plant, 11:40055 (R;DE;In 
German) 
CERAMICS 
Fabrication 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Survey of the ip tymene sgytendien hom 
materials R and D Section 3: ceramic composites for high 
temperature engineering applications, 11:41044 (R;FR) 
Fracture Properties 
re cnn ene nes eae ee 
materials R and D Section 3: ceramic composites for high 
temperature engineering applications, 11:41044 (R;FR) 





1198 / ERA-11/18 


Nondestructive Testing 
Holographic techniques for detection of flaws in ceramics, 
11:41322 (BA;US) 
Performance Testing 
Ceramic design methodology and the AGT-101, 11:40878 
G;IT) 
Research 


Programs 
Metals and Ceramics Division Materials Sciences Program. 
Annual progress report for period ending December 31, 
1985, 11:40902 (R;US) 
Technology Assessment 
Status, needs, and opportunities for structural ceramics in 
advanced heat engines, 11:41280 (J;US) 
Tensile Properties 
Stress rupture test rig design for evaluating ceramic material 
specimens, 11:41038 (J;IT) 
Thermal Conductivity 
Comparative thermal conductivity measurements at Sandia 
National Laboratories (Pyroceram), 11:41473 (R;US) 
CERAMICS INDUSTRY 
Energy Demand 
Uncertainties in industrial coal-based energy and feedstock 
utilization patterns. Phase 2, final report, 11:40739 (R;US) 


Crystal-Phase Transformations 
Total-energy local-density studies of the a~y phase transition in 
Ce, 11:41007 (J;US) 
Electronic Structure 
Relativistic spin-polarized electronic structure of Ce and Pu, 
11:41000 (J;US) 
Total-energy local-density studies of the a~y phase transition in 
Ce, 11:41007 (J;US) 


Properties 
Total-energy local-density studies of the a~y phase transition in 
Ce, 11:41007 (J;US) 
Extraction 


Membrane extraction in preconcentration of uranium, fission 
products and corrosion radionuclides, 11:41129 (RA;XA) 
CERIUM HYDROXIDES 
Ton 


Exchange 
Ton exchange behaviour of hydrous oxides, 11:41163 (RA;XA) 
CERRO PRIETO GEOTHERMAL FIELD 


Hydrology 
Quantitative model of the Cerro Prieto field, 11:40258 (R;US) 
Mathematical Models 
Quantitative model of the Cerro Prieto field, 11:40258 (R;US) 
CESIUM 


tal studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
Distribution Functions 
Zeolitized tuffs of Mount Vulture. Mineralogical and physico- 
chemical study for use as decontaminants of radioactive 
solutions, 11:41903 (R;IT) 
Solvent Extraction 
Extraction of trivalent lanthanides by a mixture of 
didodecyinaphthalenesulfonic acid and a crown ether, 
11:41148 (J;US) 
Membrane extraction in preconcentration of uranium, fission 
products and corrosion radionuclides, 11:41129 (RA;XA) 
CESIUM 134 


Concentration of radionuclides in fresh water fish downstream 
of Rancho Seco Nuclear Generating Plant, 11:41660 (R;US) 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
CESIUM 137 


Radioactivity 
Concentration of radionuclides in fresh water fish downstream 
of Rancho Seco Nuclear Generating Plant, 11:41660 (R;US) 
Radioecolegical Concentration 
1985 environmental monitoring report: Sandia National 
Laboratories, 


Albuquerque, New Mexico, 11:41627 (R;US) 
Cs-137 in milk and in humans, 11:41741 (RA;DE;In German) 


Early history of soil contamination with fission products, 
11:41618 (RA;DE;In German) 

Radionuclides in sediments collected downstream from the 
Rancho Seco Nuclear Power Generating Station, 11:41661 
(R;US) 

Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 

Radionuclide Kinetics 
Cs-137 in milk and in humans, 11:41741 (RA;DE;In German) 
CESIUM ALLOYS 
Electric Conductivity 

Electrical resistivity of some compound forming liquid metal 
alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
Na-In, K-In), 11:41014 (B;NL) 

CESIUM IODIDES 
Compression 


Metallization of CsI, 11:41097 (J;US) 
Electrical Properties 
Metallization of CsI, 11:41097 (J;US) 


Metal halide saturable absorbers at 248 nm, 11:41086 (J;US) 
CESIUM IONS 
Electron-Ion Collisions 
Giant resonances in the electron-impact ionization of heavy 
atoms and ions, 11:41988 (J;US) 
Excitation 
Giant resonances in the electron-impact ionization of heavy 
atoms and ions, 11:41988 (J;US) 
Giant Resonance 
Giant resonance phenomena in the electron impact ionization 
of heavy atoms and ions, 11:41975 (R;US) 
Tonization : 
Giant resonances in the electron-impact ionization of heavy 
atoms and ions, 11:41988 (J;US) 
CETACEANS 
Feasibility of dynamic models of the interaction of potential oil 
spills with bowhead and gray whales in the Bering, Chukchi, 
and Beaufort Seas, 11:39695 (R;US) 
CHALKS 
See LIMESTONE 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED-PARTICLE TRANSPORT 
Major shock-associated energetic storm-particle even 
the shock plays in a minor role, 11:41915 (R;US) 
CHARM PARTICLES 


See also CHARMED BARYON RESONANCES 
F MESONS 


Particle Production 


QCD working group (theory), 11:42042 (RA;US) 
CHARMED BARYON RESONANCES 
Magnetic 


it wherein 


Moments 
Magnetic moments of light, charmed, and b-italic-flavored 
baryons in a relativistic logarithmic potential, 11:42066 
G;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Chemical Reaction Kinetics 
Intra-particle sulfur capture during Battelle treated coal 
combustion under simulated turbine conditions, 11:39550 
G;US) 
Combustion 


Determination of overall kinetic rates and oxygen reaction 
order for Saran char combustion, 11:39552 (J;US) 


ysical beneficiation of char and chemically conditioned coal, 
11:39537 (J;US) 


Physical i of char and chemically conditioned coal, 
11:39537 (J;US) 


Catalytic gasification of graphite or carbon. Quarterly report, 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 

Kinetics of catalyzed steam gasification of low-rank coals to 

produce hydrogen. Final report, 11:40073 (R;US) 





CHARS 
NMR Spectra 


NMR Spectra 
Kinetics of catalyzed steam gasification of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
Pyrolysis Products 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
X-Ray Spectroscopy 
X-ray-absorption spectroscopic study of the reactions, 
ee ee Oe eee ee 
Annual report, January-December 1985, 
iL Sone (R;US) 


CHEMICAL DOSEMETERS 
Potassium Iodides 
Measurement of oxyluminescence of solid waste for speedy 
dose determination following a radiation accident, 11:41440 
(RA;DE;In German) 


Measurement of oxyluminescence of solid waste for iy 
dose determination following a radiation accident, 11:41440 


Annual environmental monitoring report, January-December 
1985, 11:41584 (R;US) 

Risk assessment and ranking methodologies for hazardous 
chemical defense waste: a state-of-the-art review and 
evaluation. Task 1 report, 11:41626 (R;US) 

CHEMICAL EXPLOSIVES 


Investigations pertinent to ignition of sprayed tes of silver 
acetylide - silver nitrate, 11:41486 (R;US) 


Stress-time profiles, Hugoniot, and shock sensitivity data for 1- 
GPa shocks in low-density HMX (octogen) explosive, 
11:41485 (R;US) 

Detonation Limits 

Simulation development for Silo Test Program (STP). Volume 
. 2. Detonation characterization of NA/NP (aqueous nitric 
acid/nitropropane) and NPN (nitropropane nitrate). 
Technical report, 11 January 1982-31 March 1984, 11:41482 
(R;US) 

Detonations 

Chemical method for achieving acceleration of macroparticles 
to ultrahigh velocities. Annual report. Progress report No. 1, 
1 June 1985-28 February 1986, 11:41483 (R;US) 

Equations of State 

Simulation development for Silo Test Program (STP). Volume 
2. Detonation characterization of NA/NP (aqueous nitric 
acid/nitropropane) and NPN (ni nitrate). 
Technical report, 11 January 1982-31 March 1984, 11:41482 
(R;US) 

Feasibility Studies 
Chemical explosives fracturing 
report, 11:39843 (RA;US) 
Health Hazards 
Water quality criteria for hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX). Final report, 11:41648 (R;US) 


field demonstrations - final 


Investigations pertinent to ignition of sprayed layers of silver 
acetylide - silver nitrate, 11:41486 (R;US) 
Particle Size 
Stress-time profiles, Hugoniot, and shock sensitivity data for 1- 
GPa shocks in low-density HMX (octogen) explosive, 
11:41485 (R;US) 


Stress-time profiles, Hugoniot, and shock sensitivity data for 1- 
GPa shocks in low-density HMX (octogen) explosive, 
11:41485 (R;US) 

CHEMICAL INDUSTRY 
Hazardous Materials 

Health-hazard evaluation report HETA 84-033-1576, Airco 
Carbon, St. Marys, Pennsylvania, 11:41561 (R;US). 

Industrial hygiene walk-through survey report of E.I. Dupont 
de Nemours and Company, Inc., Chocolate Bayou Plant, 
Alvin, Texas, 11:41551 (R;US) 
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CHEMICAL LASERS 
Performance Testing 
Pulsed chemical laser technology-development test plan: 
single-pulse diagnostic testing, 11:41283 (R;US) 
Pulsed chemical laser technology development: critical design 
review, 11:41284 (R;US) 
CHEMICAL REACTORS 
Commercialization 
Comparative analysis of peat gasification reactor configuration, 
11:39449 (R;US) 
Comparative Evaluations 
Modelling of heat transfer in non-adiabatic monolith reactors 
and experimental comparisons of metal monoliths with 
packed beds, 11:41306 (J;GB) 
Simulation 
Optimization of various coal conversion systems. Quarterly 
report No. 8, February 1-April 30, 1983, 11:39461 (R;US) 
Optimization of various coal conversion systems. Quarterly 
report No. 7, November 1, 1982-January 31, 1983, 11:39463 
(R;US) 
Sanitech circular-grate coal gasifier computer model. Topical 
final report, 11:39458 (R;US) 


CLEA: the Closed Loop Efficiency Analysis Facility for 
thermochemical energy transport studies, 11:40091 (R;US) 

Continuous countercurrent moving bed chromatographic 
reactor, 11:41158 (J;GB) 

Economics of the circular-grate coal gasification process. 
Topical final report, 11:39459 (R;US) 

Investigation of and reactor design for the reduction of gases 
rich in SO, from regenerative stack gas desulphurization 
plants using anthracite, 11:40323 (R;DE;In German) 

Modelling of heat transfer in non-adiabatic monolith reactors 
and experimental com of metal monoliths with 
packed beds, 11:41306 (J;GB) 

Receiver/reactor concepts for thermochemical transport of 
solar energy, 11:40256 (R;US) 

Sanitech circular-grate coal gasifier computer model. Topical 
final report, 11:39458 (R;US) 

Energy Efficiency 

Modelling of heat transfer in non-adiabatic monolith reactors 
and experimental compari of metal monoliths with 
packed beds, 11:41306 (J;GB) 

CLEA: the Closed Loop Efficiency Analysis Facility for 
thermochemical energy transport studies, 11:40091 (R;US) 

Heat Transfer 

Modelling of heat transfer in non-adiabatic monolith reactors 
and experimental comparisons of metal monoliths with 
packed beds, 11:41306 (J;GB) 

Mathematical Models 

Coal liquefaction. Investigation of reactor performance, role of 
catalysts and PCT properties. Quarterly progress report, 
April 1-June 30, 1986, 11:39464 (R;US) 

Mathematical modelling of a solid bed reactor for the Fischer- 
Tropsch synthesis, taking the formation of methane into 
account, 11:40088 (R;DE;In German) 

i of various coal conversion systems. Quarterly 
report No. 7, November 1, 1982-January 31, 1983, 11:39463 
(R;US) 

Optimization of various coal conversion systems. Quarterly 

report No. 6, August 1-October 31, 1982, 11:39462 (R;US) 
Performance 

Continuous countercurrent moving bed chromatographic 
reactor, 11:41158 (;GB) 

Some effects of vapor-liquid flow ratio on performance of a 
trickle-bed reactor, 11:39685 (J;GB) 

Plugging 

Hydrofinishing of re-refined used lubricating oil, 11:39690 

(R;US) 


Temperature programmed solubilization of coal: 
Characterization of product fractions, 11:39485 (J;US) 
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CHEMICAL VAPOR DEPOSITION 
Technology Transfer 

Fossil Energy Program quarterly progress report for the 

period ending March 31, 1986, 11:39448 (R;US) 
CHEMICAL WARFARE 

Cold-weather aspects of NBC (nuclear, biological, and 
chemical) operations - a survey of selected Warsaw Pact 
open-source literature. Final report, 11:42386 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix B. Requirements design specification for 
the addition of nuclear and chemical capabilities to the 
National Training Center (NTC) Core Instrumentation 
Subsystem (CIS). Technical report, 13 June 1983-30 
December 1984, 11:42378 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix D. Functional requirements for the 
National Training Center (NTC) Integrated Battlefield 
Command and Control Simulation (IBCCS) system. 
Technical report, 13 June 1983-30 December 1984, 11:42379 
(R;US) 


Simulation 

Conversion of the CAMMS (Ccomputer-Assisted Map 
Maneuver Simulation) nuclear/chemical module model from 
FORTRAN to PASCAL. Volume 1. Technical report, 7 
September 1981-30 May 1983, 11:42384 (R;US) 

Conversion of the CAMMS (Computer-Assisted Map 
Maneuver Simulation) nuclear/chemical module model from 
FORTRAN to PASCAL. Volume 2. Appendix B. Technical 
report, 7 September 1981-30 May 1983, 11:42385 (R;US) 


Integrated battlefield-effects research for the National Training 
Center. Technical report, 13 June 1983-30 December 1984, 
11:42376 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix A. Report on the analysis of nuclear 
algorithms for the National Training Center (NTC) and the 
Combined Arms Tactical Training Simulator (CATTS). 
Technical report, 13 June 1983-30 December 1984, 11:42377 
(R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix F. Technical and « impacts of 
field simulators on the National T: Center. Technical 
report, 13 June 1983-30 December 1984, 11:42380 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix G. Capability of off-the-shelf pagers to 
receive transmissions in the operational areas of Fort Irwin, 
California. Technical report, 13 June 1983-30 December 
1984, 11:42381 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix H. Designs of nuclear and chemical field 
simulators for the National Training Center. Technical 
report, 13 June 1983-30 December 1984, 11:42382 (R;US) 

CHEMICAL WARFARE AGENTS 
Detection 


battlefield-effects research for the National Training 
Center. Appendix H. Designs of nuclear and chemical field 
simulators for the National Center. Technical 
report, 13 June 1983-30 December 1984, 11:42382 (R;US) 
CHEMISORPTION 
Chemical Reaction Kinetics 
Studies on NOsub(x) absorption in aqueous solutions of sodium 
sulfite and transition metal complexes, 11:41166 (R;DE;In 
German) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
GEOCHEMISTR 
NUCLEAR zn Y 
PHOTOCHEMISTR 
WATER CHEMISTRY 
Information Needs 
Opportunities in chemistry. Final report, 11:40715 (R;US) 
Research Programs 
Opportunities in chemistry. Final report, 11:40715 (R;US) 
CHEMISTRY (WATER) 


magnet ecm | 11:41424 (R;FR) 


Chinese Journal of Lasers: the tenth year (1974-1984) (selected 
articles), 11:41287 (R;US) 
CHIRAL SYMMETRY 
Nuclear Structure 
Chiral nonperturbative hadronic structures, 11:42203 (R;DE) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 


CHLORINE 
SODIUM CARBONATES 
CHLORIDES 
See also ALUMINIUM CHLORIDES 
AMERICIUM 


CALIFORNIUM CHLORIDES 
NEODYMIUM CHLORIDES 
SODIUM CHLORIDES 


Corrosive Effects 
Effects of SO. scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Fluorescence 
Photofragment fluorescence as an analytical technique: 
application to gas-phase alkali chlorides, 11:41154 (J;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
CHLOROFORM 
PYC 


Environmental Transport 
Use of multimedia environmental models to assess risks from 
toxic air emissions, 11:41573 (R;US) 
Metabolism 
Fees pharmacokinetic modeling of inhalation exposure 
of tetrachloroethylene in rats and humans, 11:41763 (R;US) 
CHLORINE 
Activation Analysis 
Chlorine determination in polymers, 11:41160 (R;US) 
Combustion 
Chlorine determination in polymers, 11:41160 (R;US) 
Diffusion 
Emergency response planning for potential accidental liquid 
chlorine releases, 11:41572 (R;US) 
Ion pire ea Chromatography 
Chlorine determination in polymers, 11:41160 (R;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLOROFORM 
Particle Size 
Determination of high-temperature fluid vi 
dynamic light scattering, 11:41199 (J;US) 
CHLOROPHYLL 
Photochemistry 
Fluorescence sensitization and quenching in a 
chlorophyll model system, 11:40138 (RA;US) 
Solar Energy Conversion 
Siechaoeais sensitization and quenching in 
chlorophyll model system, 11:40138 (RA:US) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMATOGRAPHY 


See also GAS CHROMATOGRAPHY 
LIQUID COLUMN CHROMATOGRAPHY 
Performance 


Continuous countercurrent moving bed chromatographic 
reactor, 11:41158 (J;GB) 
CHROMIUM 
Corrosive Effects 
Effects of SO: scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Ion Implantation 
Moving species in silicides formed by ion mixing and thermal 
annealing, 11:40968 (RA;US) 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
(J;US) 
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CHROMIUM 
Resonance lonization Mass Spectroscopy 


Resonance Ionization Mass Spectroscopy 
Laser resonance ionization in a glow discharge, 11:41144 
(J;US) 


Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 

CHROMIUM 50 TARGET 
Neutron Reactions 

Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. Progress 
report, April 1, 1982-September 30, 1984, 11:42163 (R;US) 

CHROMIUM 51 
Biological Accumulation 

Variation range of radiation exposure of patients in 

erythrokinetic examinations with Cr-51, 11:41697 (RA;DE;In 


German) 
CHROMIUM 52 TARGET 
Neutron Reactions 
Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. 
report, April 1, 1982-September 30, 1984, 11:42163 (R;US) 
CHROMIUM 53 TARGET 
Neutron Reactions 
Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. Progress 
report, April 1, 1982-September 30, 1984, 11:42163 (R;US) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
HASTELLO 


ic coatings: baseline 
a a Progress report, October 7, 1983-October 6, 
1984, 11:40918 (R;US) 


Comparison of implantation-driven permeation characteristics 
of fusion reactor structural materials, 11:40919 (R;US) 
Nitridation 
Nitriding of super alloys for enhancing physical properties, 
11:41010 (P;US) 


Comparison of ne. permeation 
of fusion reactor structural materials, 11:40919 au 


Nitriding of super alloys for enhancing physical properties, 
11:41010 (P;US) 
CHROMIUM CARBIDES 


Application of chromium carbide to the surface of iron and 
steels, 11:41040 (TJ;GB) 


ication of chromium carbide to the surface of iron and 
steels, 11:41040 (TJ;GB) 
COMPLEXES 


Chemical Reaction Kinetics 
Oxidative and electrophilic pathways in the reactions of 
organochromium(III) complexes with nitrous acid and 
tris(2,2'-bipyridyl) ruthenium(II) (Organochromium(III) 
complexes), 11:41187 (R;US) 
CHROMIUM SILICIDES 
Radiation Effects 
Ton irradiation of CrSie, 11:41031 (RA;US) 
CHROMIUM STEELS 
See also CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-405 
Corrosion 
Oxide growth mechanisms on chromium alloy steels. Final 
report, 11:40350 (R;US) 
Propagation 
Stress relief cracking of Cr-Mo-V steel, 11:41020 (TJ;GB) 
Reactor Materials 
Oxide growth mechanisms on chromium alloy steels. Final 
report, 11:40350 (R;US) 
Relaxation 


Stress relief cracking of Cr-Mo-V steel, 11:41020 (TJ;GB) 
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CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 
Creep 
Data requirements to model creep in 9Cr-1Mo-V steel (9Cr- 
1Mo-V-Nb), 11:40914 (R;US) 
CHROMIUM-NICKEL STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 

STAINLESS STEEL-316 

STAINLESS STEEL-321 


Gas Tungsten-Arc Welding 

Welding procedure specification. Supplement 1. Records of 
procedure qualification tests. Machine gas tungsten arc 
welding of chromium nickel steels, 11:40943 (R;US) 

Welding procedure specification. Supplement 1. Records of 
procedure qualification tests. Gas tungsten arc welding of 
chromium-nickel steel limited to special applications (300 
series), 11:40942 (R;US) 

Welding procedure specification. Supplement 1. Records of 
procedure qualification tests. Gas tungsten arc and shielded 
metal arc welding of chromium-nickel st-el (300 series), 
11:40941 (R;US) 

Welding procedure specification. Supplement 1. Records of 
procedure qualification tests. Gas tungsten arc welding of 
chromium-nickel steel (304, 304H, 304L, 316, 347), 11:40940 
(R;US) 

Shielded Metal-Arc Welding 

Welding procedure specification. Supplement 1. Records of 
procedure qualification tests. Gas tungsten arc and shielded 
metal arc welding of chromium-nickel steel (300 series), 
11:40941 (R;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSPHERE 
Diffusion 
Diffusion in the chromosphere, and the composition of the 
solar corona and energetic particles, 11:41926 (R;FR) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CITIES 
See URBAN AREAS 
CIVIL DEFENSE 

Implications of the nuclear winter thesis. Technical report, 1 

May 1984-1 June 1985, 11:41495 (R;US) 
CLATHRATES 
Catalytic Effects 

Coal liquefaction. Investigation of reactor performance, role of 
catalysts and PCT properties. Quarterly progress report, 
April 1-June 30, 1986, 11:39464 (R;US) 

Electric Conductivity 

Lifetime effects in low-stage intercalated graphite systems, 

11:41095 (J;US) 
CLIMATES 


Biological Indicators 
Holocene palynology and climate, 11:41879 (BA;US) 
Computerized Simulation 
Modeling as a means of studying the climate system, 11:41532 
(RA;US) 
F 


‘orecasting 

Carbon dioxide aud climate change: background and overview, 
11:41530 (RA;US) 

Estimating the reliability of climate model projections - steps 
toward a solution, 11:41540 (RA;US) 

Model projections of the equilibrium climatic response to 
increased carbon dioxide, 11:41533 (RA;US) 

Model projections of the ti it response to increasing 
carbon dioxide, 11:41534 (RA;US) 

Potential climatic effects of perturbations other than carbon 
dioxide, 11:41535 (RA;US) 

Projecting the climatic effects of i 
volume summary, 11:41537 (RA;US) 

Review of the recent carbon dioxide-climate controversy, 
11:41539 (RA;US) 

What past climates can indicate about a warmer world, 
11:41536 (RA;US) 


carbon dioxide: 
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Historical Aspects 
What past climates can indicate about a warmer world, 
11:41536 (RA;US) 
Mathematical Models , 
Analysis of results from balance and radiative- 
convective models, 11:41512 (RA;US) 
the reliability of climate model projections - steps 
toward a solution, 11:41540 (RA;US) 
Model projections of the equilibrium climatic response to 
increased carbon dioxide, 11:41533 (RA;US) 
Model projections of the ti response to increasing 
carbon dioxide, 11:41534 (RA;US) 
Modeling as a means of studying the climate system, 11:41532 


(RA;US) 
Review of the recent carbon dioxide-climate controversy, 
11:41539 (RA;US) 


Research Programs 
Carbon dioxide and climate change: background and overview, 
11:41530 (RA;US) 
Three-Dimensional Calculations 
Using three dimensional graphics to visualize multivariate 
scientific data, 11:41516 (R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 


CLEA: the Closed Loop Efficiency Analysis Facility for 
thermochemical energy transport studies, 11:40091 (R;US) 


Genetic, physiological and ‘nutritional studies on Clostridi 
strains isolated and screened for characteristics useful in 
enhanced oil recovery, with special reference to high salt 
tolerance. Quarterly report, March-May 1986, 11:39676 
(R;US) 

CLUSTER MODEL 


Projection Operators 
Quantification of the clustering properties of nuclear states, 
11:42196 (R;HU) 
Wave Functions 


Quantification of the clustering properties of nuclear states, 
11:42196 (R;HU) 
(FUEL 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (SOLID) 


See SOLID CLUSTERS 
CNG PROCESS 


Equipment 

CNG acid gas removal process. Technical progress report 3, 1 
March-30 June 1984, 11:39456 (R;US) 

CNG acid gas removal process. Technical progress report 4, 1 
July-30 September 1984, 11:39454 (R;US) 

CNG acid gas removal process. Technical progress report No. 
1, 1 August 1983-19 September 1983; 17 October 1983-30 
November 1983, 11:39455 (R;US) 

Research Programs 

CNG acid gas removal process. Technical progress report 3, 1 
March-30 June 1984, 11:39456 (R;US) 

CNG acid gas removal process. Technical progress report 4, | 
July-30 September 1984, 11:39454 (R;US) 

CNG acid gas removal process. Technical progress report No. 
3 Aleut 1983-19 September 1983; 17 October 1983-30 
November 1983, 11:39455 (R;US) 


Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Calorific Value 
flow measurement; coal Btu determination, 11:40290 
(RA;US) 


Carbonization 
Coal research projects: properties, conversion and 
update OOCUEA: 5) RP global aspects), 11:39496 
(R;US) 
Chemical Analysis 
Coal research projects: properties, conversion and 
eps 1906 GEA, 5 588 R.LP.s; global aspects), 11:39496 


Chemical 
11:40296 (RA;US) 
Chemical Properties 
Coal research projects: properties, conversion and combustion, 
update 1986 (IEA, 588 R.LP.s; global aspects), 11:39496 
(R;US) 
The application of inverse gas 
oxidized coals, 11:39502 (J;US) 
Chemical Reaction Kinetics 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Chemistry 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (RUS) 
Cleaning 
Froth flotation instrumentation and controls, 11:39538 (BA;US) 
Physical beneficiation of char and chemically conditioned coal, 
11:39537 (J;US) 


to coals and 


Coal research projects: properties, conversion and i 
wpasie 1506 DEA; SLD 2 gichel emecth 11:39496 
(R;US) 

Combustion 

Coal research projects: properties, conversion and combustion, 
update 1986 (IEA; 588 R.I.P.s; global aspects), 11:39496 
(R;US) 

COMO: a numerical model for predicting furnace 
in axisymmetric geometries. Volume 2. Users guide. Final 
report, 11:39547 (R;US) 

COMO: a numerical model for predicting furnace performance 

in axisymmetric geometries. Volume 1. Technical summary. 
Final report, 11:39546 (R;US) 

Differential optical absorption techniques for diagnostics of 
fossil fuel combustion. Technical progress report, January, 
February, March 1985, 1 239542 US) 


diagnostics 
and combustion systems, 11:39539 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
and maintenance of DOE/PETC Combustion Test 
Facilities. Yearly technical progress report, May 20, 1985- 
April 1, 1986, 11:39548 (R;US) 
Sulfur/alkali/calcium oxide sorbent interaction in pressurized 
coal combustors, 11:39519 (B;US) 
Combustion Kinetics 
ny ee ee 
from exposure to intense radiant heating environments, 
11:39551 (J;US) 
Combustion Products 
Combustion and deposition, erosion, and corrosion tests of coal 
turbine fuels, 11:39554 (B;US) 


December 1985, 11:39543 (R;US) 
Fundamentals of nitric oxide formation in fossil fuel 
combustion, 11:39549 (J;US) 
Sulfur/alkali/calcium oxide sorbent interaction in pressurized 
coal combustors, 11:39519 (B;US) 
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COAL 
Comparative Evaluations 


Comparative Evaluations 
Studies of boiler slag deposit formation using a laboratory 
furnace: oo Preliminary results, 11:39559 (B;US) 


Coal caetabe, January-March 1986, 11:39560 (R;US) 
ly Coal Report, January-March 1986 (USA; 1986 1Q), 
11:39529 (R;US) 
Demineralization 
Physical beneficiation of char and chemically coniitioned coal, 
11:39537 (J;US) 


Devolatilization 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 


Drying 
’ Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Economics 
Application of coal in the year 2000 - economic and raw 
material-related aspects, 11:40740 (R;DE;In German) 


Microprobe Analysis 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Electron 
of coal from electron microscopy measurements, 
11:39508 (J;US) 
Electron Spin Resonance 


Magnetic resonance measurement 
moisture, 11:39495 (RA;US) 


Analysis of particle composition, size and temperature by FT- 
IR emission/transmission spectroscopy, 11:39511 (J;US) 
Energy Demand 
Uncertainties in industrial coal-based energy and feedstock 
utilization patterns. Phase 2, final report, 11:40739 (R;US) 
Energy Supplies 
Monthly Energy Review, April 1986, 11:40748 (R;US) 
Energy-Loss 
Chemistry of coal from electron microscopy measurements, 
11:39508 (J;US) 
Federal Republic of Germany 
Application of coal in the year 2000 - economic and raw 
material-related aspects, 11:40740 (R;DE;In German) 
Flotation 
Froth flotation instrumentation and controls, 11:39538 (BA;US) 
Report on coal flotation trends - a preliminary literature 
survey, 11:39498 (R;ZA) 


of calorific value and 


Operating experience with a pulverized coal mass flow meter, 
11:41466 (RA;US) 
Fluidized-Bed Combustion 
Corrosion/erosion potential of selected turbine materials in a 
PFBC environment, 11:39555 (B;US) 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (RUS) 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
Utility applications of fluid-bed combustion 
systems, 11:39553 (B;US) 


Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:39501 (J;US) 
F 


Application of coal in the year 2000 - economic and raw 

material-related aspects, 11:40740 (R;DE;In German) 
Fuel Slurries 

Environmental assessment of a coal/water-slurry-fired 
industrial boiler. Volume 1. Technical results. Final report, 
July 1983-April 1985, 11:39522 (R;US) 

Environmental assessment of a coal/water-slurry-fired 
industrial boiler. Volume 2. Data Final report, 
July 1983-April 1985, 11:39523 (R;US) 


Chromatography 
The application of inverse gas chromatography to coals and 
oxidized coals, 11:39502 (J;US) 
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Infrared Spectra 
— of particle composition, size and temperature by FT- 
IR emission/transmission spectroscopy, 11:39511 (J;US) 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 
Photothermal method for in situ microanalysis of the chemical 
composition of coal samples, 11:39499 (P;US) 
In-Situ Gasification 
Effect of coal thickness and structure and of coal quality on 
indices of the underground coal gasification process 
(according to operating data for gas generators of the 
Moscow Podzemgaz Station), 11:39480 (R;US) 
Mechanical 
Coal research projects: properties, conversion and 
sedets 1986 CRA; S00 LP pick enpenioy 11:39496 
(R;US) 


Photothermal method for in situ microanalysis of the chemical 
composition of coal samples, 11:39499 (P;US) 
Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:39501 (J;US) 
Nuclear Magnetic Resonance 
Fossil Energy quarterly progress report for the 
period ending March 31, 1986, 1139448 (R;US) 
resonance measurement of calorific value and 
moisture, 11:39495 (RA;US) 


Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 

Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 

Sulfur in coal by programmed-temperature oxidation, 11:39504 
(J;US) 


Carbon-13 NMR study of separated coal macerals. Final 
report, cuit 1, 1982-August 31, 1985, 11:39493 (R;US) 
Coal research projects: properties, conversion and combustion, 
update 1986 (EA: 588 R.LP.s; global aspects), 11:39496 
(R;US) 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Physical Properties — 
Coal research projects: properties, conversion and 
update 1986 ‘EA, 588 R.LP.s; global aspects), 11:39496 
(R;US) 
The application of inverse gas hy to coals and 
oxidized coals, 11:39502 (J;US) 


Diffusion of gases in coals and chars. Technical progress 
report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 
Prices 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Quarterly Coal Report, January-March 1986 (USA; 1986 1Q), 
11:39529 (R;US) 
Production 
Coal distribution, January-March 1986, 11:39560 (R;US) 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Monthly Energy Review, April 1986, 11:40748 (R;US) 
ly Coal Report, January-March 1986 (USA; 1986 1Q), 
11:39529 (R;US) 


Interaction between coal and methane during entrained-flow 
flash pyrolysis in relation to enhancement in ethylene yield, 
11:39489 (J;US) 

Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 

Products 


ion of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
Radiant Heat Transfer 
ee fuel droplets resulting 


from exposure to intense radiant heating environments, 
11:39551 (J;US) 
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Refractivity 

Analysis of particle composition, size and temperature by FT- 

IR emission/transmission spectroscopy, 11:39511 (J;US) 
Research Programs 

Coal research projects: supply, transport and the environment, 
1986 (BIA; 929 R.LP.s; global aspects), 11:39447 (R;GB) 

Coal research projects: properties, conversion and 
update 1986 (IEA; 588 R.LP.s; global aspects), 11:39496 
(R;US) 

Coal research projects: exploration, mining and preparation, 
update 1986 (IEA; 367 RIP’s; rep de 11:39526 
(R;GB) 

Scanning Electron Microscopy 

Direct determination of organic oxygen in coal using scanning 
electron microscopy with wavelength-dispersive X-ray 
analysis, 11:39509 (J;US) 

Spectral Reflectance 
a ne temperature by FT- 
IR emission/transmission spectroscopy, 11:39511 (J; US) 


Laser-induced fluorescence microscopy of coal macerals and 

dispersed organic material, 11:39501 (J;US) 
Structural Chemical Analysis 

Direct determination of organic oxygen in coal using scanning 
electron microscopy with wavelength-dispersive X-ray 
analysis, 11:39509 (J;US) 

Effect of water on CP/MAS *%C NMR spectra of low-rank 
coals, 11:39503 (J;US) 

High resolution X-ray fluorescence spectroscopy a potentially 
useful technique for chemical bonding studies in fossil fuels, 
11:39515 (J;US) 

In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 

Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:39501 (J;US) 

Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 

Pav ae Sen Hee nee Tint bipent, 
11:39492 (R;US) 

Studying coal molecular structure with Electron Spin Echo 
spectroscopy, 11:39514 (J;US) 

Zero field and 2D NMR methods: Applications to fossil fuels, 
11:39516 (;US) 

Sulfur Content 

Sulfur in coal by programmed-temperature oxidation, 11:39504 
G;US) 

Supercritical Gas Extraction 

Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 

Surface Area 

Diffusion of gases in coals and chars. Technical progress 

report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 
Thermal Gravimetric Analysis 

Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 

Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 

Uses 
Uncertainties in industrial coal-based energy and fecdstock 
edhindilaqusenn, Steen &, Gack. spe 11:40739 (R;US) 
X-Ray Emission Analysis 
istry of coal from electron microscopy measurements, 
11:39508 (J;US) 
COAL DEPOSITS 
See also COAL SEAMS 


Coal research projects: exploration, mining and preparation, 
y ee (IEA; 367 RIP’s; ation = 11:39526 


Geologic History 
211, 11:39635 (RA;US) 
Natural Gas 
Analysis of benefits for research and development projects for 
unconventional gas resources proposed the Gas Research 
Institute, 11:39895 (RA;US) 


Research 
Coal research projects: exploration, mining and preparation, 
update 1986 (IEA; 367 RIP’s; hate aspects), 11:39526 
(R;GB) 


Stratigraphy 
211, 11:39635 (RA;US) 

y and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

COAL FINES 
Combustion 
temperature combustion of pulverized coal according 
a theoretical model and combustor experiments, 11:39558 
(B;US) 
Studies of boiler slag deposit formation using a laboratory 
furnace: Part 1. Preliminary results, 11:39559 (B;US) 
Kinetics 


Non-intrusive optical techniques for the study of pulverized 
11:39510 (J;US) 
Devolatilization 
Non-intrusive optical techniques for the study of pulverized 
coal particles during devolatilization and combustion, 
11:39510 (J;US) 
Infrared Spectra 
Non-intrusive optical techniques for the study of pulverized 
11:39510 (J;US) 
Laser Spectroscopy - 
Non-intrusive optical techniques for the study of pulverized 
11:39510 (J;US) 
Particle Size 
Atomization characteristics of coal-water slurry. Final report, 
11:39535 (R;US) 


1985, 11:39477 (R;US) 
COAL GASIFICATION 


See also PEATGAS PROCESS 
SYNTHANE PROCESS 


Catalysts 
Kinetics of catalyzed steam gasi of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
X-ray-absorption spectroscopic study of the reactions, 
dispersion, and degradation of the Ca and K catalytic species 
papper: oo poe ayo nem ly my 
11:39474 (R;US) 


X-ray-absorption spectroscopic study of the reactions, 
dispersion, and degradation of the Ca and K catalytic species 
in coal gasification. Annual report, January-December 1985, 
11:39474 (R;US) 
Chemical Reaction Kinetics 
Liquid fuels from coal derived synthesis gas, 11:39481 (J;US) 
Chemical Reactors 
Sanitech circular-grate coal gasifier computer model. Topical 
final report, 11:39458 (R;US) 


Simulation 
payne pve hye CONCHAS-SPRAY code for entrained 
studies. Final report, April 1, 1984- 

Deventer 31 1985, 11:39469 (R;US) 

Sanitech circular-grate coal gasifier computer model. Topical 
final report, 11:39458 (R;US) 

Economic Analysis 

summary. Final report, December 1982-September 1985, 
11:39475 (R;US) 


economic evaluations. 
Saleaane I 1985, 11:39478 (R;US) 





COAL GASIFICATION 
Economic Analysis 


Exergetic and economic analysis of coal gasi processes 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 
Energy Analysis 
Exergetic and economic analysis of coal gasification processes 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 
Energy Efficiency 
Exergetic and economic analysis of coal gasification processes 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 
Health Hazards 
Chemical and toxicological characterization of Morgantown 
Energy Technology Center fixed-bed gasifier condensates, 
topical report, 11:39520 (R;US) 
Particle Size 
Investigation into the effect of the reduction of coa- feed size 
on a single-state pilot-producer-gas plant, 11:39473 (R;ZA) 
Process Heat 
Exergetic and economic analysis of coal gasification 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 
Raw Materials 
Kinetics of catalyzed steam gasification of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
Research Programs 


Coal research projects: properties, conversion and combustion, 
update 1986 (IEA; 588 R.I.P.s; global aspects), 11:39496 
(R;US) 

Intra-particle sulfur capture during Battelle treated coal 
combustion under simulated turbine conditions, 11:39550 
G;US) 

Liquid fuels from coal derived synthesis gas, 11:39481 (J;US) 

Technology Assessment 
summary. Final report, December 1982-September 1985, 
11:39475 (R;US) 

Advanced coal-gasification technical analyses. Appendix 1: 
technology reviews. Final report, December 1982-September 
1985, 11:39476 (R;US) 

Advanced coal-gasification technical analyses. Appendix 2: 
coal fines Final report, December 1982-September 
1985, 11:39477 (R;US) 

Waste Management 

Use of treated gasification wastewater in a pilot cooling tower. 
Phase III. Final report for the period ending September 
1985, 11:39451 (R;US) 

Yields 

Kinetics of catalyzed steam gasification of low-rank coals to 

produce hydrogen. Final report, 11:40073 (R;US) 
COAL GASIFICATION PLANTS 
Chemical Reactors 

Economics of the circular-grate coal gasification process. 

Topical final report, 11:39459 (R;US) 
Cost Estimation 


Economics of the circular-grate coal gasification process. 
Topical final report, 11:39459 (R;US) 


Economics of the circular-grate coal gasification process. 
Topical final report, 11:39459 (R;US) 
Analysis 


Advanced coal-gasification technical analyses. Appendix 3: 
1982-September 1985, 11:39478 (R;US) 
Exergetic and economic analysis of coal gasification processes 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 
Waste Water 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
COAL LIQUEFACTION 
See also EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
SUPERCRITICAL GAS EXTRACTION 
TSL PROCESS 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 


ERA-11/18 / 126S 


Coal liquefaction. Investigation of reactor performance, role of 
catalysts and PCT properties. Quarterly progress report, 
April 1-June 30, 1986, 11:39464 (R;US) 

Coal liquefaction study under the nonisothermal reaction 
temperature. Quarterly progress report, April-June 1986, 
11:39466 (R;US) 

In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 

Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 

Process related effects on the chemical and toxicologic 
characteristics of coal derived fuels, 11:39563 (J;US) 

Chemical Reaction Kinetics 

i ahem eaeee eet ca II. Kinetics of the 

1,2,3,4-tetrahydroquinoline reaction, 11:39487 (J;US) 

Optimization of various coal conversion systems. Quarterly 
report No. 8, February 1-April 30, 1983, 11:39461 (R;US) 

Optimization of various coal conversion systems. Quarterly 
report No. 7, November 1, 1982-January 31, 1983, 11:39463 
(R;US) 

Reactions of the thiophenoxy radical from the thermal and 
photolytic decomposition of phenyldisulfide, 11:39486 (J;US) 

Temperature programmed solubilization of coal: 
Characterization of product fractions, 11:39485 (J;US) 

Chemical Reactors 

Coal liquefaction. Investigation of reactor performance, role of 
catalysts and PCT ies. Quarterly progress report, 
April 1-June 30, 1986, 11:39464 (R;US) 

Temperature programmed solubilization of coal: 
Characterization of product fractions, 11:39485 (J;US) 

Commercialization 

Direct coal liquefaction: Bridging the gap between R & D and 

commercial feasibility, 11:39482 (J;US) 
Health Hazards 

Process related effects on the chemical and toxicologic 

characteristics of coal derived fuels, 11:39563 (J;US) 
Mathematical Models 

Optimization of various coal conversion systems. Quarterly 
report No. 8, February 1-April 30, 1983, 11:39461 (R;US) 

Optimization of various coal conversion systems. Quarterly 
report No. 7, November 1, 1982-January 31, 1983, 11:39463 
(R;US) 

Optimization of various coal conversion systems. Quarterly 
progress report No. 5, May 1, 1982-July 31, 1982, 11:39460 
(R;US) 


Optimization 

Optimization of various coal conversion systems. Quarterly 

report No. 6, August 1-October 31, 1982, 11:39462 (R;US) 
Organic Solvents 

Coal liquefaction study under the nonisothermal reaction 
temperature. Quarterly progress report, April-June 1986, 
11:39466 (R;US) 

Research Programs — 

Coal research projects: properties, conversion and combustion, 
update OO EA: 3 588 R.I.P.s; global aspects), 11:39496 
(R;US) 

Direct coal liquefaction: Bridging the gap between R & D and 
commercial feasibility, 11:39482 (J;US) 

Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 


Recent developments in coal liquefaction at 
Wilsonville, 11:39483 (J;US) 


Technology Assessment 
Direct coal liquefaction: Bridging the gap between R & D and 
commercial feasibility, 11:39482 (J;US) 
Temperature Control 
Temperature programmed solubilization of coal: 
Characterization of product fractions, 11:39485 (J;US) 
Temperature Effects 
Coal liquefaction study under the nonisothermal reaction 
temperature. Quarterly progress report, April-June 1986, 
11:39466 (R;US) 
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Yields 
Coal liquefaction study under the nonisothermal reaction 
temperature. Quarterly progress report, April-June 1986, 
11:39466 (R;US) 
COAL LIQUEFACTION PLANTS 
Materials 
Fossil Energy quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
COAL LIQUIDS 
Carcinogenesis 
Comparative toxicity of crude and refined coal liquids and 
petroleum products: II. Chemical characterization 
(Products of H-Coal process), 11:39564 (J;US) 


Process related effects on the chemical and toxicologic 
characteristics of coal derived fuels, 11:39563 (J;US) 
Chemical Analysis 
Separation and analysis of hydroxyaromatic species in liquid 
fuels II. Comparison of ArOH in SRC-II coal liquid, 
Wilmington, CA, petroleum and OSCR shale oil, 11:39500 
G;US) 
ion and analysis of hydroxyaromatic ies in liquid 
fuels. I. Analytical methodology, 11:39513 (J;US) 
Coal Liquefaction 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: II. Chemical characterization 
(Products of H-Coal process), 11:39564 (J;US) 
Denitrification 
New catalysts for hydrotreating coal liquids, 11:39488 (J;US) 
Fractionation 
Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 
Separation and characterization of products from hydration 
and extraction of brown coal, 11:39471 (R;DE;In German) 
Health Hazards 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. I. Chronic dermal toxicity in 
mice, 11:39567 (J;US) 


Hydrogenation 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 
New catalysts for hydrotreating coal liquids, 11:39488 (J;US) 


Mutagenesis 

Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 

Identification and mutagenicity of amino- and hydroxy- 
substituted nitrogen and sulfur hsterocycles in a solvent- 
refined coal liquid (Identification of polycyclic organic 

containing two heteroatoms), 11:39566 (J;US) 


compounds 
Non-additive mutagenic responses by components of coal- 
derived materials, 11:39568 (J;US) 
Processes 


Separation and characterization of products from hydration 
and extraction of brown coal, 11:39471 (R;DE;In German) 
Solvent Extraction 
Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 
Structural Chemical Analysis 
Identification and mutagenicity of amino- and hydroxy- 
substituted nitrogen and sulfur heterocycles in a solvent- 
refined coal liquid (Identification of polycyclic organic 
compounds containing two heteroatoms), 11:39566 (J;US) 
In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 
Toxicity 
Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: II. Chemical characterization 
(Products of H-Coal process), 11:39564 (J;US) 


COAL SEAMS 
Geologic Faults 


Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products. I. Chronic dermal toxicity in 
mice, 11:39567 (J;US) 

Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 

Process related effects on the chemical and toxi 
characteristics of coal derived fuels, 11:39563 (5;US) 

COAL MINERS 


Transport 
Contribution to the monitoring and planning of 
transport underground in hard coal mines, 11:39530 
(R;DE;In German) 
Underground Mining 
Contribution to the monitoring and planning of personnel 
in hard coal mines, 11:39530 


Mine performance analysis simulation system, 11:39532 
(BA;US) 
Mining Equipment 
Use of diesel equipment in underground coal mines: work 
group reports from held at Morgantown, West 
Virginia on September 19-23, 1977, 11:39562 (R;US) 
Occupational Safety 
Use of diesel equipment in underground coal mines: work 
group reports from workshop held at Morgantown, West 
Virginia on September 19-23, 1977, 11:39562 (R;US) 
COAL MINING 
Annual report 1984 of the Bavarian Mining Authority, 
11:40741 (R;DE;In German) 
COAL PREPARATION 
Coal research projects: exploration, mining and preparation, 
update 1986 (IEA; 367 RIP’s; global aspects), 11:39526 
(R;GB) 
COAL PREPARATION PLANTS 
On-Line Control Systems 
Froth flotation instrumentation and controls, 11:39538 (BA;US) 
On-Line Measurement Systems 
Froth flotation instrumentation and controis, 11:39538 (BA;US) 
Separation Equipment 
Froth flotation instrumentation and controls, 11:39538 (BA;US) 
COAL RESERVES 
Coal research projects: exploration, mining and preparation, 
update 1986 (IEA; 367 RIP’s; cited sien 11:39526 
(R;GB) 
Prices 
Energy Facts 1985, 11:39561 (R;US) 
COAL SEAMS 
Dielectric Properties 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 
Electric Conductivity 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 


Surveys 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 


Expleration 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 
Geologic Faults 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 





COAL SEAMS 
Geologic Surveys 


Geologic Surveys 
Pressure test process for surveying fields in coal seams by 
pressing in liquids - development of a 
simulation model, 11:39527 (R;DE;In German) 
Natural Gas 
Estimates of gas content in coal and carbonaceous rocks from 
deep drilling in Pacific Creek area, northeastern Green River 
Basin, Sweetwater County, Wyoming, 11:39896 (RA;US) 
Executive summary, unconventional gas sources, 11:39897 
(RA;US) 
Natural Gas 
Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 
recovery of unconventional gas, 11:39846 (RA;US) 
Semi-annual report for the unconventional gas recovery 
program, 11:39842 (RA;US) 
Semi-annual report for the unconventional recovery program, 
11:39879 (RA;US) 


Pressure test process for surveying fields in coal seams by 
pressing in liquids - development of a mathematical 
simulation model, 11:39527 (R;DE;In German) 


Pressure test process for surveying fields in coal seams by 
pressing in liquids - development of a mathematical 
simulation model, 11:39527 (R;DE;In German) 


Thickness 
Effect of coal thickness and structure and of coal quality on 
indices of the underground coal 


imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 
COAL TAR 
Electron Spin Resonance 
Matrix isolation EPR studies of coal tar molecules, 11:39505 
(J;US) 


Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 

Matrix Isolation 
Matrix isolation EPR studies of coal tar molecules, 11:39505 
G;US) 


Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 

Products 


Pyrolysis 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
Solvent Extraction 
Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 
Toxicity 
Classes of compounds responsible for mutagenic and cytotoxic 
activity in tars and oils formed during low BTU gasification 
of coal, 11:39565 (J;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Previous to February 1980 this concept was indexed to GAS 
TURBINES. 
Corrosion 
Combustion and deposition, erosion, and corrosion tests of coal 
turbine fuels, 11:39554 (B;US) 
Erosion 
Combustion and deposition, erosion, and corrosion tests of coal 
turbine fuels, 11:39554 (B;US) 
Fuel Substitution 
Gas turbine fuel from low-rank coal, 11:39533 (R;US) 


Combustion and 


deposition, erosion, and corrosion tests of coal 
turbine fuels, 11:39554 (B;US) 
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COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COASTAL REGIONS 
Oil Spills 
Development of a coastal oil-spill Smear model. Phase 1: 

analysis of available and proposed models. Interim report, 
11:39693 (R;US) 

COASTAL WATERS 


Pacific Northwest Laboratory annual report for 1985 to the 
DOE Office of Energy Research. Part 2. Environmental 
sciences, 11:41602 (R;US) 

COATED FUEL PARTICLES 
Defects 

Method of identifying defective particle coatings, 11:39940 

(P;US) 


Industrial Radiography 
Method of identifying defective particle coatings, 11:39940 
(P;US) 
COATING PROCESSES 
See SURFACE COATING 
COATING (SURFACE) 
See SURFACE COATING 
COBALT 


Spectroscopy 
Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 


Adsorption 
Experimental studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
Catalytic Effects 
New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 3, March 
1-June 30, 1986, 11:40087 (R;US) 
Chemical Reactions 
Soft-x-ray photoemission study of Co—n-italic-type InP(110) 
interface, 11:41090 (J;US) 
Mass 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
G;US) 
NMR Spectra 
New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 3, March 
1-June 30, 1986, 11:40087 (R;US) 
Photoelectron Spectroscopy 
Soft-x-ray photoemission study of Co—n-italic-type InP(110) 
interface, 11:41090 (J;US) 
Solvent Extraction 
Masking, chelation, and solvent extraction for the 
determination of sub-parts-per- -million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 
Membrane extraction in preconcentration of uranium, fission 
products and corrosion radionuclides, 11:41129 (RA;XA) 
COBALT 58 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
COBALT 59 TARGET 
Neutron Reactions 
Nuclear Physics Laboratory, University of Oxford, 11:42193 
(RA;GB) 
COBALT 60 
Corrosion Products 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Radioactive Effluents 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
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Concentration 

Radionuclides in sediments collected downstream from the 
Rancho Seco Nuclear Power Generating Station, 11:41661 
(R;US) 

Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 

COBALT COMPLEXES 
Isomerization 

First photochemical envelope. isomerization of late-transition- 
metal 1,3-butdiene complex: a triple stereochemical labeling 
experiment, 11:41213 (J;US) 

Reactions 


First photochemical envelope isomerization of late-transition- 
metal 1,3-butdiene : a triple stereochemical labeling 
experiment, 11:41213 (J;US) 


First photochemical envelope isomerization of late-transition- 
metal 1,3-butdiene complex: a triple stereochemical labeling 
experiment, 11:41213 (J;US) 

COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Commercialization 
Cogeneration: bane or blessing?, 11:40721 (RA;US) 
Contracts 


Considerations for effective contract negotiations, 11:40731 
(RA;US) 
PG & E’s approach to cogeneration development, 11:40732 
(RA;US) 
Feasibility Studies 


Assessing cogeneration 
11:40723 (RA;US) 
potential in an electric utility’s service 


Assessing cogeneration 
area, 11:40724 (RA;US) 

Cogeneration for a utility-co-owned industrial park. Volume 4. 
Southern California Edison site. Final report, 11:40850 
(R;US) 

Cogeneration for a utility-co-owned industrial park. Volume 2. 
Virginia Power Company site. Final report, 11:40848 (R;US) 

Cogeneration for a utility-co-owned industrial park. Volume 3. 
Baltimore Gas & Electric site. Final report, 11:40849 (R;US) 

Cogeneration for a utility-co-owned industrial park. Volume 1. 
Executive summary. Final report, 11:40847 (R;US) 


potential at Northeast Utilities, 


involvement, 11:40726 (RA;US) 
Fuel Cell Power Plants 
Environmental performance of onsite p ic acid fuel cell 
field test. Final report, January 1983-March 1985 (Volume 
3), 11:40760 (R;US) 
Marketing Research 
Cogeneration: bane or blessing?, 11:40721 (RA;US) 


Operation 
Cogeneration - utility operational issues, 11:40729 (RA;US) 
Planning 


Changing structure of the cogeneration industry, 11:40727 
(RA;US) 
Cogeneration - utility operational issues, 11:40729 (RA;US) 
Power generating at Southern California, 11:40728 (RA;US) 
Utility participation - cogeneration ventures: a developer's 
perspective, 11:40733 (RA;US) 
Regulations 


Environmental ions and standards for cogenerators. 
Final report, January 1983-March 1985 (volume 1), 11:40734 
(R;US) 


Implementation of PURPA, 11:40730 (RA;US) 
Research Programs 
Cogeneration overview and utility programs, 11:40722 
(RA;US) 


Cogeneration overview and utility programs, 11:40722 
(RA;US) 
Power generating at Southern California, 11:40728 (RA;US) 


Standards 
Environmental regulations and standards for cogenerators. 
Final report, January 1983-March 1985 (volume 1), 11:40734 
(R;US) 
Technology Assessment 
Assessing cogeneration potential at Northeast Utilities, 
11:40723 (RA;US) 
Waste Heat Utilization 
Feasibility of using cogeneration system exhaust in food 
processing. Final report, January 1983-March 1985 (Volume 
2), 11:40858 (R;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COHERENT RADIATION 
Harmonics 
Optical characteristics of super-radiant harmonic radiation 
from a FEL and optical klystron. 3D model, 11:41382 
(R;US) 
Mathematical Models 
Optical characteristics of super-radiant harmonic radiation 
from a FEL and optical klystron. 3D model, 11:41382 
(R;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE SPECTROMETRY 
Correlations 
spin nuclear structure studies using the spin spectrometer, 
11:42166 (R;US) 
COKE 
Prices 
Energy Facts 1985, 11:39561 (R;US) 
COKING PLANTS 
Supply and Demand 
Coal distribution, January-March 1986, 11:39560 (R;US) 
COLD PLASMA 
Equations of State 
One-component plasma model and large Z laboratory plasmas. 
Interim report, August-December 1985, 11:41993 (RUS) 
Flow Rate 
Interferences in a low-flow, low-power inductively coupled 
plasma. Technical report, 11:41990 (R;US) 


Properties 
One-component plasma model and large Z laboratory 
Interim report, August-December 1985, 11:41993 (R;US) 
COLD STORAGE 
Data Acquisition Systems 
Thermal ice storage test facility, 11:40814 (RA;US) 
Feasibility Studies 
System for producing and storing naturally frozen ice, 
11:40257 (RA;US) 
COLLECTIVE ACCELERATORS 
See also IONIZATION FRONT ACCELERATORS 
Simulation 
Novel accelerators employing high-current 
numerical simulations, 11:41377 (R;US) 
COLLECTIVE MODEL 
Nuclear Deformation 
Multi-quasiparticle induced prolate-oblate transitions in rapidly 
rotating N=88,90 nuclei, 11:42220 (J;NL) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Electromagnetic Radiation 
Degenerate four-wave mixing and phase conjugation in a 
collisional plasma, 11:42303 (R;US) 


Thermal instabilities and poloidal asymmetries in the tokamak 
edge plasma, 11:42295 (R;DE) 
COLLISIONS 
For low-energy interactions involving photons, electrons, ions, 
atoms, and molecules; not for NUCLEAR REACTIONS; for 
elementary particles and radiations see also INTERACTIONS. 
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COLLISIONS 
Excitation 
Excitation 
et nate “me ele Raa cea 


obtained by using a Gaussian wave-packet representation of 
the nuclear motion, 11:41955 (R;US) 


Quantum Mechanics 
gp pe prema te 
a Gaussian wave-packet representation of 
the on aaa eee, 11:41955 (R;US) 
Rydberg States 
Recombination and reactions in dense ionized gases. Final 
report, 1 January 1980-30 June 1984, 11:41991 (R;US) 
SPIRITS 


ultiple production in strong 
interactions 11:42054 (R;DE;In German) 
COLORADO 
See also SAND WASH BASIN 
Coal Deposits 
211, 11:39635 (RA;US) 
Coal Seams 


Estimates of gas content in coal and carbonaceous rocks from 
deep drilling in Pacific Creek area, northeastern Green River 
Basin, Sweetwater County, Wyoming, 11:39896 (RA;US) 

Exploratory Wells 

Core analysis report for Mobil Oil Corp. Piceance Creek Unit 
F31-13G Well Rio Blanco County, Colorado, 11:39620 
(RA;US) 

Geologic Formations 
Depositional environments, Upper Pierre Shale, Denver Basin, 
Colorado, 11:41799 (RA;US) 


Geologic History 
Depositional environments, Upper Pierre Shale, Denver Basin, 
Colorado, 11:41799 (RA;US) 


Faulting on the north flank of the Uinta Mountains, Utah and 
Colorado, 11:41871 (RA;US) 

Field guide to Dakota Group (Cretaceous) stratigraphy, 
Golden-Morrison area, Colorado, 11:41789 (RA;US) 

Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 

Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

Origin and depositional environment of the Codell Sandstone 
Member of the Carlile Shale (Upper Cretaceous) 
southeastern Colorado, 11:41788 (RA;US) 

Pre-Morrison stratigraphy of the southern and western San 
Juan Basin, 11:41852 (RA;US) 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 

Spatial dimensions of Upper Cretaceous Sandstones, Rocky 
Mountain area, 11:41851 (RA;US) 

ne ne -* repose hares 0 aren ere 

Sandstone (Upper Cretaceous) Golden Area, Colorado, 
11:41785 (RA;US) 


Tectonics of the San Juan Basin and surrounding areas, 
11:41845 (RA;US) 


Geology 
Pre-Morrison stratigraphy of the southern and western San 
Juan Basin, 11:41852 (RA;US) 
Military Facilities 
Rocky Mountain Arsenal northwest boundary 
containment/treatment system construction report. Text, 
drawings, photos. Final report, 11:41640 (R;US) 
‘Mineral Resources 
Bibliography of the geology and hydrology, San Juan Basin, 
New Mexico, Colorado, Arizona, and Utah, 11:39524 
(RA;US) 
Natural Gas 
211, 11:39635 (RA;US) 
Chronicle of exploration in South Park Basin, Park County, 
Colorado, 11:39580 (RA;US) 
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Controls of oil and gas accumulation, 11:39608 (RA;US) 

Cretaceous oil and gas horizons of the San Juan Basin, 
Colorado and New Mexico, 11:39626 (RA;US) 

Demonstration of massive hydraulic fracturing to stimulate gas 
production from the Mesaverde Formation, Piceance Basin, 
Colorado, 11:39817 (RA;US) 

Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 

Facies development of the Gallup Formation, 11:39630 
(RA;US) 

Field evaluations of reservoir fracturing, third quarterly status 
report - 1979, 11:39898 (RA;US) 

Field evaluations of reservoir 
status report 1979, 11:39899 (RA;US) 

FY 1985 USGS annual report, 11:39756 (R;US) 

Geology and fuel resources of the Green River Formation, 
southeastern Uinta Basin, Utah and Colorado, 11:39640 
(RA;US) 

Geology of the Glenwood Springs quadrangle and vicinity, 
northwestern Colorado, 11:39652 (RA;US) 

of producing Mesaverde Sandstones, San Juan 
Basin, 11:39739 (RA;US) 
i of Mesaverde development in the San Juan Basin, 
11:39863 (RA;US) 

Interim economic analysis of natural gas production from tight 
formations in selected western basins, 11:39782 (RA;US) 

Larger frac treatments considered for Basin Dakota, 11:39867 
(RA;US) 

Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah, 11:39599 (RA;US) 

Niobrara gas play: exploration and development of a low- 
pressure, low-permeability gas reservoirs, 11:39753 (RA;US) 

Occurrence of oil and gas in the Tertiary system, Rio Blanco 
Unit, Rio Blanco County, Colorado, 11:39622 (RA;US) 

Oil and gas of Colorado: a conceptual view, 11:39615 (RA;US) 

Oil and gas: history of development and principal fields in 
Colorado, 11:39616 (RA;US) 

Permeability of Fort Union Formation sandstone samples: 
project Rio Blanco, 11:39847 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 

Post-Lytle Dakota Group on west flank of Denver Basin, 
Colorado, 11:39581 (RA;US) 

Preliminary results of mineralogic and diagenetic studies of 
low-permeability sandstone of Late Cretaceous age, Piceance 
Creek Basin, northwestern Colorado, 11:39742 (RA.US) 

Production of crude oil and gas, southwestern Wyoming and 
northwestern Colorado, by years, 11:39660 (RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Project Rio Blanco data production testing, alternate 
reentry hole RB-AR-2, 11:39775 (RA;US) 

Project Rio Blanco final report, reentry drilling and testing of 
RB-E-01 Well, 11:39825 (RA;US) 

Project Rio Blanco reservoir report, 11:39761 (RA;US) 

Project Rio Blanco, feasibility study, Piceance Basin, 
Colorado, 11:39910 (RA;US) 

Project Rio Blanco, joint plowshare-industry experiment, 
technical concept, 11: 39911 (RA;US) 

Project Rio Blanco, Definition Plan, Volume I, 11:39912 
{RA;US) 

Project Rio Blanco, Definition Plan, Volume II, 11:39913 
(RA;US) 

Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 

Project Rio Blanco, technical studies II, 11:39915 (RA;US) 

Pseudolimited entry: sand fracturing technique for 
simultaneous treatment of multiple plays, 11:39887 (RA;US) 

Relation of coastal and submarine topography to Cretaceous 
stratigraphy, 11:39737 (RA;US) 

Report on a seismography survey conducted in Rio Blanco 
County, Colorado, 11:39707 (RA.US) 

Report on a vibroseis seismic survey conducted in Rio Blanco 

County, 11:39590 (RA;US) 


second quarterly 
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Reservoir characteristics of Cretaceous Sands of San Juan 
Basin, 11:39617 (RA;US) 

Rio Blanco massive hydraulic fracture project definition, 
11:39827 (RA;US) 

Rio Blanco outcrop investigations, 11:39734 (RA;US) 

Rio Blanco massive hydraulic fracture, Phase II: organization, 
11:39852 (RA;US) 

Stimulation of gas production by MHF-Mesaverde Formation, 
Piceance Basin, Rio Blanco and Mesa counties, Colorado, 
11:39815 (RA;US) 

Stratigraphy of Mesaverde and occurrence of natural 
gas in northwest Colorado, 11:39731 (RA;US) 

Stratigraphic measured sections of the Upper Cretaceous 
Mancos Shale (upper part) and Mesaverde Group (lower 
part), Moffat County, Colorado, 11:39749 (RA;US) 

Structural geology of the northeastern flank of the Uinta 
Mountains, Moffat County, Colorado, 11:39577 (RA;US) 

Technical submission (RFP) No. 261-76-5, 11:39826 (RA;US) 

Vermilion Creek Basin area, Sweetwater County, Wyoming, 
and Moffat County, Colorado, 11:39614 (RA;US) 

Western Gas Sands Project status report, 11:39787 (RA;US) 

Western Gas Sands Project status report, 11:39788 (RA;US) 

Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 

Western Gas Sands Project status report, 11:39793 (RA;US) 

Western Gas Sands Project status report, 11:39794 (RA;US) 


Western Gas Sands Project status report, December 1-31, 1979, 


11:39800 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 


Natural Gas Fields 


Beecher Island Field Yuma County, Colorado, 11:39709 
(RA;US) 

Geology and development history of Boxer Field, Morgan 
County, Colorado, 11:39582 (RA;US) 

Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 

Project Rulison feasibility study, 11:39848 (RA;US) 

Project Rulison - site evaluation pre-shot - reservoir report, 
11:39849 (RA;US) 

Sandstone continuity in the Mesaverde Formation, Rulison 
Field area, n.w. Colorado, 11:39735 (RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 

Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 


Natural Gas Wells 


Field evaluations of reservoir fracturing, third quarterly status 
report - 1979, 11:39898 (RA;US) 
Field evaluations of reservoir 
status report 1979, 11:39899 Gaus. 
FY 1985 USGS annual report, 11:39756 (R;US) 
Larger frac treatments considered for Basin Dakota, 11:39867 


(RA;US) 

Massive hydraulic fracturing well Federal No. 498-4-1, Rio 
Blanco County, Colorado, 11:39831 (RA;US) 

Mechanical properties of rocks from the site of the Rio Blanco 
gas stimulation experiment, 11:39909 (RA;US) 

Mesaverde hydraulic fracture stimulation northern Piceance 
Basin - progress report, 11:39823 (RA;US) 

rece ore eS eee development of a low- 


pressure, low gas reservoirs, 11:39753 (RA;US) 

Project Rio Blanco data report, apeerorn testing, alternate 
reentry hole RB-AR-2, 11:39775 (RA;US) 

Project Rio Blanco reservoir report, 11:39761 (RA;US) 

Project Rio Blanco, Definition Plan, Volume I, 11:39912 
(RA;US) 

Project Rio Blanco, Definition Plan, Volume II, 11:39913 
(RA;US) 

Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 

Project Rio Blanco, technical studies II, 11:39915 (RA;US) 


second quarterly 


COLORADO 
Petroleum Deposits 


Proposal to support the planned massive hydraulic fracture to 
be performed by Pacific Transmission Supply Company in 
the Uinta Basin, 11:39822 (RA;US) 

Pseudclimited entry: sand fracturing technique for 
simultaneous treatment of multiple plays, 11:39887 (RA;US) 

Reservoir and economic analysis federal 498-4-1, zone 1 and 2, 
11:39833 (RA;US) 

Rio Blanco massive hydraulic fracture, 11:39763 (RA;US) 

Stimulation of gas production by massive hydraulic fracturing - 
Mesaverde Formation, 11:39835 (RA;US) 

Western Gas Sands Project status report, 11:39788 (RA;US) 

Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 

Western Gas Sands Project status report, 11:39794 (RA;US) 

Western Gas Sands Project, project plan document FY 1981, 
11:39809 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

“ULMER ee 
11:39813 (RA;US) 


Oil Fields 


Geology and development history of Boxer Field, Morgan 
County, Colorado, 11:39582 (RA;US) 

Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 

Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 


Oil Shale Deposits 


Clay mineralogy of the Green River Formation, Piceance 
Creek Basin, Colorado, 11:39923 (RA;US) 


Paleomagnetism 
Further tests of the paleomagnetic core-orienting technique, 


11:41856 (RA;US) 


Petroleum 


Deposits 
211, 11:39635 (RA;US) 
Chronicle of in South Park Basin, Park County, 
Colorado, 11:39580 (RA;US) 
Controls of oil and gas accumulation, 11:39608 (RA;US) 
Cretaceous oil and gas horizons of the San Juan Basin, 
Colorado and New Mexico, 11:39626 (RA;US) 


yoming, 
northwest Colorado, 11:39655 (RA:US) 

Facies development of the Gallup Formation, 11:39630 
(RA;US) 

Geology and fuel resources of the Green River Formation, 
southeastern Uinta Basin, Utah and Colorado, 11:39640 
(RA;US) 

Geology of the Glenwood Springs quadrangle and vicinity, 
northwestern Colorado, 11:39652 (RA;US) 

Lower Cretaceous sediments of North Pack Basin, 11:39579 
(RA;US) 

Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah, 11:39599 (RA;US) 

Occurrence of oil and gas in the Tertiary system, Rio Blanco 
Unit, Rio Blanco County, Colorado, 11:39622 (RA;US) 
Oil and gas of Colorado: a conceptual view, 11:39615 (RA;US) 

Oil and gas: history of development and principal fields in 
Colorado, 11:39616 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 

Post-Lytle Dakota on west flank of Denver Basin, 
Colorado, 11:39581 (RA;US) 

Production of crude oil and gas, southwestern Wyoming and 
northwestern Colorado, by years, 11:39660 (RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Regional geophysical investigations in central Colorado 

Plateau, 11:39644 (RA;US) 





. 
e 
. 
« 
. 
. 
. 
. 
7 
* 
. 
. 
+ 
* 
. 
. 
+ 
. 
. 


COLORADO 
Petroleum Deposits 


Relation of coastal and submarine topography to Cretaceous 
stratigraphy, 11:39737 (RA;US) 

Report on a seismography survey conducted in Rio Blanco 
County, Colorado, 11:39707 (RA;US) 

Report on a vibroseis seismic survey conducted in Rio Blanco 
County, 11:39590 (RA;US) 

Reservoir characteristics of Cretaceous Sands of San Juan 
Basin, 11:39617 (RA;US) 

Stratigraphy of Paleozoic rocks in northwestern Colorado, 
11:39587 (RA;US) 

Structural geology of the northeastern flank of the Uinta 
Mountains, Moffat County, Colorado, 11:39577 (RA;US) 

Petroleum Geology 

Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 

Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 

Reservoir Rock 

Jurassic and Cretaceous systems of Colorado, 11:41830 
(RA;US) 

Lower Cretaceous sediments of North Pack Basin, 11:39579 
(RA;US) 

Origin and depositional environment of the Codell Sandstone 
Member of the Carlile Shale (Upper Cretaceous) 
southeastern Colorado, 11:41788 (RA;US) 

Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 

Stratigraphy and sedimentary structures in the Fox Hills 
Sandstone (Upper Cretaceous) Golden Area, Colorado, 
11:41785 (RA;US) 

Basins 


211, 11:39635 (RA;US) 

Cretaceous-Tertiary boundary, San Juan Basin, New Mexico 
and Colorado, 11:39643 (RA;US) 

Dakota Group (Cretaceous) Stratigraphy, southern Front 
Range South and Middle Parks, Colorado, 11:41787 
(RA;US) 

Gallup Sandstone, its age and stratigraphic relationships south 
and east of the type locality, 11:41839 (RA;US) 

Lower Mancos Shale in the northern San Juan Basin, 11:39613 
(RA;US) 

Pre-Morrison stratigraphy of the southern and western San 
Juan Basin, 11:41852 (RA;US) 

Relation of coastal and submarine topography to Cretaceous 
stratigraphy, 11:39737 (RA;US) 

Role of fossil vertebrates in interpretation of Late Cretaceous 
a eee 11:41846 
Study of the Cretaceous-Tertiary unconformity in the Piceance 

Creek Basin, Colorado: the underlying Ohio Creek 

Formation (Upper Cretaceous) redefined as a member of the 

Hunter Canyon or Mesaverde Formation, 11:41833 (RA;US) 
ae Laramide orogeny in Colorado, 11:41831 


(RA; 

Tectonics of the San Juan Basin and surrounding areas, 
11:41845 (RA;US) 

Sedimentary Rocks 

Cretaceous-Tertiary boundary, San Juan Basin, New Mexico 
cot Guede th 11:39643 (RA;US) 

Dakota Sandstone and Mancos Shale in the Gallup area, 
11:41847 (RA;US) 

Field guide to Dakota Group (Cretaceous) stratigraphy, 
Golden-Morrison area, Colorado, 11:41789 (RA;US) 

Gasbuggy core - palynological appraisal, 11:41838 (RA;US) 

Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

ena 11:41830 

Revised interpretation of the Cretaceous section on Vermilion 
Creek, Moffat County, Colorado, 11:41821 (RA;US) 


and Grand Junction, Colorado, 11:41849 (RA;US) 
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Stratigraphy and facies relationship of the Montanan Group in 
south-central Wyoming, northeastern Utah and northwestern 
Colorado, 11:41828 (RA;US) 

Stratigraphic sections of Jurassic San Rafael Group and 
adjacent rocks in Rio Blanco and Garfield Counties, 
Colorado, 11:41858 (RA;US) 

sections of Jurassic San Rafael Group and 
adjacent rocks in Routt, Park, Pitkin, and Gunnison 
Counties, Colorado, 11:41864 (RA;US) 
ic sections of Jurassic San Rafael Group and 
adjacent rocks in Delta, Mesa, and Montrose Counties, 
Colorado, 11:41865 (RA;US) 

Summary of Laramide orogeny in Colorado, 11:41831 
(RA;US) 

Use of sedimentary structures in determination of depositional 
environments, Mesaverde Formation, William Fork 
Mountains, Colorado, 11:41812 (RA;US) 

Source Rocks 

Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 

Stratigraphy 

Cretaceous-Tertiary boundary, San Juan Basin, New Mexico 
and Colorado, 11:39643 (RA;US) 

Dakota Group (Cretaceous) Stratigraphy, southern Front 
Range South and Middle Parks, Colorado, 11:41787 
(RA;US) 

Dakota Sandstone and Mancos Shale in the Gallup area, 
11:41847 (RA;US) 

environments, Upper Pierre Shale, Denver Basin, 
Colorado, 11:41799 (RA;US) 

environments of basal Cretaceous rocks of the 
Colorado Plateaus, 11:41844 (RA;US) 

Field guide to Dakota Group (Cretaceous) stratigraphy, 
Golden-Morrison area, Colorado, 11:41789 (RA;US) 

Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 

Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

Origin and depositional environment of the Codell Sandstone 
Member of the Carlile Shale (Upper Cretaceous) 
southeastern Colorado, 11:41788 (RA;US) 

Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 

Role of fossil vertebrates in interpretation of Late Cretaceous 
stratigraphy of the San Juan Basin, New Mexico, 11:41846 
(RA;US) 

Significant ammonite finds in uppermost Mancos Shale and 
overlying formations between Barker Dome, New Mexico, 
and Grand Junction, Colorado, 11:41849 (RA;US) 

Spatial dimensions of Upper Cretaceous Sandstones, Rocky 
Mountain area, 11:41851 (RA;US) 

Stratigraphy and sedimentary structures in the Fox Hills 
Sandstone (Upper Cretaceous) Golden Area, Colorado, 
11:41785 (RA;US) 


y of the Piceance Basin, 11:41666 (RA;US) 
Stratigraphic sections of Jurassic San Rafael Group and 
adjacent rocks in Rio Blanco and Garfield Counties, 

Colorado, 11:41858 (RA;US) 

Stratigraphic sections of Jurassic San Rafael Group and 
adjacent rocks in Routt, Park, Pitkin, and Gunnison 
Counties, Colorado, 11:41864 (RA;US) 

ic sections of Jurassic San Rafael Group and 
adjacent rocks in Delta, Mesa, and Montrose Counties, 

Colorado, 11:41865 (RA;US) 


Mountains, Colorado, 11:41812 (RA;US) 
Tectonics 
Tectonics of the San Juan Basin and surrounding areas, 
11:41845 (RA;US) 
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Uranium Deposits 
211, 11:39635 (RA;US) 
i geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 
COLORADO RIVER 


Preliminary hydrologic budget studies, Indian Creek watershed 
and vicinity, Western Paradox Basin, Utah, 11:41784 (R;US) 


COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 


Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 

Comparative Evaluations 

System expansion analysis: a comparison of conventional coal 
and British Gas Corporation/Lurgi Gasification-Combined- 
Cycle Power plants. Final report, 11:40285 (R;US) 

Control Systems 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 


PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
Flowsheets 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
Gas Turbines 


Corrosion/erosion potential of selected turbine materials in a 
PFBC environment, 11:39555 (B;US) 
Heating Rate 
Gasification-combined-cycle plant: part-load performance. 
Final report, 11:39468 (R;US) 
Load Management 
Gasification-combined-cycle plant: part-load performance. 
Final report, 11:39468 (R;US) 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 ( (R;US) 
Sineestlicd nveatigghins dvtiwediing babialaihal 
combined-cycle power stations with pressure 
fluidized-bed firing, 11:41335 (R;DE;In German) 
Thermal Efficiency 
Gasification-combined-cycle plant: part-load performance. 
Final report, 11:39468 (R;US) 


PFBC process variable characterization in combined-cyc! 


power generation application. Final report, 110500 US) 
COMBUSTION 


See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 


ical progress 
February, March 1985, 11:39542 (R;US) 


Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Sulfur/alkali/calcium oxide sorbent interaction in pressurized 
coal combustors, 11:39519 (B;US) 
C Codes 
Hydrogen burn assessment with the CONTAIN code, 11:40341 
(R;US) 


Laser probes of natural gas 


ignition . Annual report, 
January-December 1985, 11:39920 “Us) 


February, March 1985, 11:39542 (R;US) 


December 1984, 11:39541 (R;US) 
Feasibility of millimeter wave diagnostics 
and combustion systems, 11:39539 (R;US) 
Management. 
ion and maintenance of DOE/PETC Combustion Test 
Facilities. Yearly technical progress report, May 20, 1985- 
April 1, 1986, 11:39548 (R;US) 
Mathematical Models 
i combustion of pulverized coal according to 
and combustor experiments, 11:39558 


Radiative-augmented combustion. Annual report No. 2, 15 July 
1984-14 July 1985, 11:41227 (R;US) 
Test Facilities 
ion and maintenance of DOE/PETC Combustion Test 
Facilities. Yearly technical progress report, May 20, 1985- 
April 1, 1986, 11:39548 (R;US) 
COMBUSTION CHAMBERS 
Flow Visualization 
Investigation of swirler/dilution jet flow split on primary zone 
flow patterns in a water model can-type combustor, 11:41308 
G;IT) 
Fouling 
Experiments for the determination of convective diffusion 
heat/mass transfer to burner rig test targets comparable in 
size to jet stream diameter, 11:41334 (R;US) 
COMBUSTION KINETICS 
Computerized Simulation 
Mathematical modeling of the SYNTHANE gasifier, 11:39491 
(J;US) 
Measuring Methods 
Determination of overall kinetic rates and oxygen reaction 
order for Saran char combustion, 11:39552 (J;US) 
Pressure Effects 
Mathematical modeling of the SYNTHANE gasifier, 11:39491 
(J;US) 
COMBUSTION PRODUCTS 


Absorption Spectroscopy 
Differential optical absorption techniques for diagnostics of 
fossil fuel combustion. Technical progress report, January, 
February, March 1985, 11:39542 (R;US) 


December 1984, 11:39541 on 
Corrosive Effects 
Corrosion/erosion potential of selected turbine materials in a 
PFBC environment, 11:39555 (B;US) 


Experiments for the determination of convective diffusion 
heat/mass transfer to burner rig test targets comparable in 
size to jet stream diameter, 11:41334 (R;US) 

Dioxin 

National dioxin study Tier 4 - combustion sources: quality 

assurance-evaluation. Final report, 11:41550 (R;US) 
Environmental Impacts 

Environmental assessment of a coal/water-slurry-fired 
industrial boiler. Volume 1. Technical results. Final report, 
July 1983-April 1985, 11:39522 (R;US) 

Environmental assessment of a coal/water-slurry-fired 
industrial boiler. Volume 2. Data supplement. Final report, 
July 1983-April 1985, 11:39523 (R;US) 

Exhaust Gases 

Analysis of chemistry mechanisms and photochemical 
dispersion models for use in simulating methanol 
photochemistry. Final report, 11:40901 (R;US) 
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Combustion gas spectroscopy using tunable lasers. Final 
progress elpont August 1, 1983-January 31, 1986, 11:41228 
(R;US) 


See also CATALYTIC COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 


Simulation 
The effect of swirl on the development of recirculation flow 
patterns in a swirl combustor, 11:41344 (B;US) 


from a coal-water slurry fueled gas turbine 
combustor, 11 139557 (B;US) 
Flow Models 
The effect of swirl on the development of recirculation flow 
patterns in a swirl combustor, 11:41344 (B;US) 
Materials 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Performance Testing 
Combustion of a coal-water mixture in a gas turbine 
combuastor, 11:39556 (B;US) 


Sulfur/alkali/calcium oxide sorbent interaction in pressurized 

coal combustors, 11:39519 (B;US) 
Vortex Flow 

The effect of swirl on the development of recirculation flow 

patterns in a swirl combustor, 11:41344 (B;US) 
COMMERCIAL BUILDINGS 
See also RESTAURANTS 
SHOPPING 


Computer-Aided Design 
Survey of microcomputer based design tools for building 
energy calculations, 11:40228 (RA;US) 
Conservation 


Retrofitted conditioning systems for commercial buildings, 
11:40767 (RA;US) 
Energy Consumption 
Design of a large-scale metering project, 11:40781 (RA;US) 
Field data acquisition hardware, 11:40788 (RA;US) 
Measurement of coincident peak electric demand, 11:40802 
(RA;US) 
Planning and design of field data acquisition and analysis 
projects: a case study, 11:40779 (RA;US) 
Sierra Pacific Power Company end-use monitoring work, 
11:40821 (RA;US) 
Survey of microcomputer based design tools for building 
energy calculations, 11:40228 (RA;US) 
Glazing Materials 
Thermal performance of fixed and variable selective 
transmitters in commercial architecture, 11:40227 (RA;US) 


Development of an evaluation method for passive solar design 
tools, 11:40229 (RA;US) 

Program aimed at accelerating the development of passive 
solar design and technology, 11:40243 (RA;US) 

Thermal performance of fixed and variable selective 
transmitters in commercial architecture, 11:40227 (RA;US) 

Power Demand 

Measurement of coincident peak electric demand, 11:40802 

(RA;US) 


Retrofitted conditioning systems for commercial buildings, 
11:40767 (RA;US) 
Solar Access 
Protection of daylight access: a new technique, 11:40125 
(RA;US 


COMMERCIAL SECTOR 
Consumption ‘ 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Consumption 


Fuel 
Analysis of fuel shares in the industrial sector, 11:40750 (R;US) 


ERA-11/18 / 134S 


Gas Heat Pumps 
ine heat-pump test procedures. Topical report, October 
1985-February 1986, 11:40831 (R;US) 
Supply and Demand 
Coal distribution, January-March 1986, 11:39560 (R;US) 
COMMUNICATIONS 
See also DATA TRANSMISSION 
Integrated Circuits 
High-speed asynchronous communication technique for MOS. 
(metal-oxide-semiconductor) VLSI systems. Master's thesis, 
11:42394 (R;US) 
COMMUNITIES 
Water Supply 
Handbook of methods for the evaluation of water conservation 
for municipal and industrial water supply. Final report, 
11:40709 (R;US) 
COMPACTORS 
Evaluations 
Characterization of INEL compactible wastes, compactor 
options study, and recommendations, 11:39986 (R;US) 
COMPARATIVE EVALUATIONS 
To be indexed in coordination with the concepts being compared. 
Calculation Methods 
System expansion analysis: a comparison of conventional coal 
and British Gas Corporation/Lurgi Gasification-Combined- 
Cycle Power plants. Final report, 11:40285 (R;US) 
COMPLEXES 


See also ACTINIDE COMPLEXES 
ANTIMONY COMPLEXES 
BISMUTH COMPLEXES 
CADMIUM COMPLEXES 
GALLIUM COMPLEXES 
HYDROGEN COMPLEXES 
INDIUM COMPLEXES 
LEAD COMPLEXES 
TRANSITION ELEMENT COMPLEXES 


Binding Energy 
Complex forming properties of natural occurring fulvic acids. 
Part 1. Complexes with cadmium, copper and calcium, 
11:40023 (R;SE) 
Spectra 
Conformational effects of organic solvents on histone 
complexes, 11:41209 (J;US) 
COMPOSITE MATERIALS 
Acoustic Emission Testing 
Determination of arrival times for acoustic emission source 
location in composites, 11:41317 (R;US) 
Crack Propagation 
Influence of damage on mechanical performance of woven 
laminates at low temperature, 11:41043 (RA;US) 
Fabrication 
Survey of the technological requirements for high temperature 
materials R and D Section 3: ceramic composites for high 
temperature engineering applications, 11:41044 (R;FR) 


Properties 
Survey of the technological requirements for high temperature 
materials R and D Section 3: ceramic composites for high 
temperature engineering applications, 11:41044 (R;FR) 
Tonic Conductivity 
Composite materials as solid electrolytes, 11:41046 (BA;NL) 
Materials Testing 
Determination of arrival times for acoustic emission source 
location in composites, 11:41317 (R;US) 
Mechanical Properties 
Mechanical properties of graphite epoxy used for Zero CTE 
Program, 11:41045 (R;US) 
Physical Radiation Effects 


Irradiation effects on organic insulators, 11:42333 (RA;US) 
Solid Electrolytes 
Composite materials as solid electrolytes, 11:41046 (BA;NL) 
Ultrasonic Testing 
Computer system for automated nondestructive evaluation of 
composites, 11:41315 (R;US) 
COMPOSITE MODELS 
See also QUARK MODEL 
Intermediate Vector Bosons 
Magnetic moments of composite-W bosons, 11:42102 (R;US) 
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COMPOUND NUCLEI 


Fragmentation 
Emission of complex fragments in compound nucleus decay, 
11:42168 (R;US) 
COMPOUND PARABOLIC CONCENTRATORS 
Design 
Field prototype development and system testing of integrated 
evacuated CPC's, 11:40248 (RA;US) 
Performance Testing 
Field prototype development and system testing of integrated © 
evacuated CPC's, 11:40248 GA;US) 
COMPOUNDS (INORGANIC) 
See INORGANIC COMPOUNDS 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS 


Aquifers 
Importance of adequate geotechnical evaluation for CAES 
siting in aquifers, 11:40671 (RA;US) 
Capitalized Cost 
Compressed air energy storage plants mini-CAES: a new 
option plant costs and integrated options, 11:40682 (RA;US) 


Preliminary commercialization analysis under nonutility 
ownership, 11:40688 (RA;US) 
Cooling Towers 
Heat rejection system optimization for compressed air energy 
storage power plants, 11:40678 (RA;US) 


Design 
CAES plant arrangement concepts, 11:40680 (RA;US) 
CAES power plant integration and cost evaluation, 11:40677 

(RA;US) 
Expanders, combustors, generator/motors and associated 
systems for mini-CAES plants, 11:40683 (RA;US) 
Mini-CAES plants for small utilities, 11:40684 (RA;US) 
Mini-compressed-air energy storage, 11:40676 (RA;US) 
Plant costs and integration options: hard rock, water- 
compensated design, 11:40681 (RA;US) 

Economic Analysis 

CAES power plant integration and cost evaluation, 11:40677 
(RA;US) 

Compressed-air energy storage (CAES): overview, 
performance and cost data for 25 MW to 220 MW plants, 
11:40664 (RA;US) 

Compressed air energy storage: plant integration, 

turobmachinery 


— a eoes economics, 11:40691 sakes 


TAMA detention xt Chasiiniiedlts Wied. 11:40694 
(RA;US) 
Environmental Impacts 
Environmental permits for a compressed-air energy storage 
facility, 11:40690 (RA;US) 
Feasibility Studies 
CAES evaluation at Commonwealth Edison, 11:40694 
(RA;US) 
Compressed air energy storage plants mini-CAES: a new 
option plant costs and integrated options, 11:40682 (RA;US) 
Executive summary, 11:40695 (RA;US) 
Financing 
— eee 11:40689 
Financial and regulatory issues of compressed-air energy 
systems, 11:40687 (RA;US) 
Gas 
Machinery in compressed-air energy storage plants, 11:40685 
(RA;US) 
Turbo compressors for mini-CAES systems, 11:40686 (RA;US) 
Market 
Market perceptions, present and future, 11:40693 (RA;US) 


Operation 
Dynamic and modularity benefit of CAES, 11:40692 (RA;US) 
Expanders, combustors, generator/motors and associated 
systems for mini-CAES plants, 11:40683 (RA;US) 


Mini-CAES plants for small utilities, 11:40684 (RA;US) 


CAES plant arrangement concepts, 11:40680 (RA;US) 
Performance 
Compressed-air energy storage (CAES): overview, 
performance and cost data for 25 MW to 220 MW plants, 
11:40664 (RA;US) 
Mini-compressed air energy storage (CAES): design, 
performance and economics, 11:40665 (RA;US) 
Planning 
Plant costs and integration options: hard rock, water- 
compensated design, 11:40681 (RA;US) 
System planning economics, 11:40691 (RA;US) 


Financial and issues of compressed-air energy 
systems, 11:40687 (RA;US) 
Reviews 
Overview on compressed-air energy storage (CAES), 11:40663 
(RA;US) 
Rock Caverns 
Geotechnical considerations of the storage container for mini- 
CAES plants, 11:40668 (RA;US) 
Geotechnical testing for CAES construction: hard rock- 
hydraulically compensated system, 11:40672 (RA;US) 
Types of underground storage reservoirs for compressed air, 
11:40670 (RA;US) 
Underground storage: a CAES prerequisite, 11:40669 (RA;US) 
Underground construction: hard rock, water-compensated 
design, 11:40675 (RA;US) 
Salt Caverns 
Geotechnical considerations of the storage container for mini- 
CAES plants, 11:40668 (RA;US) 
Preliminary geological and engineering assessment for a CAES 
facility in bedded salt, 11:40673 (RA;US) 
Types of und storage reservoirs for compressed air, 
11:40670 (RA;US) 
Underground storage: a CAES prerequisite, 11:40669 (RA;US) 
Selection 


Importance of adequate geotechnical evaluation for CAES 
siting in aquifers, 11:40671 (RA;US) 
Mini-compressed-air energy storage, 11:40676 (RA;US) 
Underground construction: hard rock, water-compensated 
design, 11:40675 (RA;US) 
Storage Facilities 
Compressed air energy storage in porous media, 11:40674 
(RA;US) 
Technology Assessment 
Executive summary, 11:40695 (RA;US) 
Overview on compressed-air energy storage (CAES), 11:40663 
(RA;US) 
Turbomachinery 
Compressed air energy storage: plant integration, 
turobmachinery development, 11:40667 (RA;US) 
Machinery in compressed-air energy storage plants, 11:40685 
(RA;US) 
Turbo compressors for mini-CAES systems, 11:40686 (RA;US) 
Turbomachinery engineering and optimization for 25 MW and 
50 MW compressed air energy storage systems, 11:40666 
(RA;US) 
Turbomachinery cycle optimization for CAES applications, 
11:40679 (RA;US) 
COMPRESSIBLE FLOW 
Partial Differential Equations 
Free-Lagrangian hydrodynamics using massless tracer points, 
11:41995 (R;US) 
COMPRESSORS 
See also GAS COMPRESSORS 
Reviews 
review on compressors for gas engine-driven heat 
pumps. Technical report, September 1985-March 1986, 
11:40830 (R;US) 
COMPTON SPECTROMETERS 
Simulation 
Time projection Compton spectrometer (TPCS), 11:41454 
(R;US) 





Design 
‘Time projection Compton spectrometer (TPCS), 11:41454 
S) 


optimization possibilities in Monte Carlo modelling of 
radiation transport, 11:42231 (RA;CS;In Czech) 
COMPUTER CODES 
codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 


See also A CODES 
B CODES 
C CODES 
D CODES 


i ic few-group constants in asymptotic 
cells: the code ANICELL, 11:42232 (R;HU) 
RAMA sources term group final report January 1985 (RAMA 
stays for Reactor Accident Mitigation Analysis), 11:40633 
(R;SE) 


Accuracy 
Methodology for code accuracy quantification, 11:40565 
(RA;US) 
B Codes 
Concentration ratios for BIOPATH: selection of the soil-to- 
plant concentration ratio database, 11:41614 (R;CH) 
C Codes 
COLLI - a Monte Carlo program for calculating neutron 
spectral fluences in the energy range 10 keV to 20 MeV - 
description and application, 11:42233 (R;DE;In German) 
COLUMN2 - A computer program for simulating migration, 
11:41624 (R;DK) 
COMO: a numerical model for predicting furnace performance 
in axisymmetric Volume 2. Users guide. Final 
report, 11:39547 (R;US) 


COMO: a numerical model for predicting furnace performance 
in axisymmetric geometries. Volume 1. Technical summary. 

Final report, 11:39546 (R;US) 

Modifications of the CONCHAS-SPRAY code for entrained 
flow studies. Final report, April 1, 1984- 
December 31, 1985, 11:39469 (R;US) 
The effect of swirl on the development of recirculation flow 
patterns in a swirl combustor, 11:41344 (B;US) 
D Codes 
and computer graphics support for the ALARA 
program, 11:41757 (BA;US) 
Design 

Process-object centered view of software environment 

architecture, 11:42401 (R;US) 
E Codes 

Sliding point contact model for the finite element structures 

code EURDYN, 11:40369 (R;CH) 
Evaluation 

Development and application of methods to characterize code 
uncertainty, 11:40566 (RA;US) 

FRG-assessment of TRAC-PF1/MOD1 and RELAPS/MOD2, 
11:40575 (RA;US) 

F Codes 

RAMA final report January 1985 (RAMA stays for Reactor 
Accident Mitigation Analysis), 11:40632 (R;SE) 

RAMA sources term group final report January 1985 
stays for Reactor Accident Mitigation Analysis), 11:40633 
(R;SE) 

SCALAR, VECTOR, FESS programs for numerical 
simulation of systems for electrophysical 
installations, 11:41396 (R;SU;In Russian) 

User input for the FISPIN code, 11:42395 (R;GB) 

H Codes 


Classic Multi-Configuration-Dirac-Fock and Hartree-Fock- 
Relativistic methods integrated into a program package for 
the RAL-IBM mainframe with automatic comparative 
output (MCDF and HFR computer codes), 11:41974 (R;GB) 
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M Codes 

Classic Multi-Configuration-Dirac-Fock and Hartree-Fock- 
Relativistic methods integrated into a program package for 
the RAL-IBM mainframe with automatic comparative 
output (MCDF and HFR computer codes), 11:41974 (R;GB) 

RAMA containment group final report January 1985 (RAMA 
stands for Reactor Accident Mitigation Analysis. MAAP 
code), 11:40634 (R;SE) 

RAMA final report January 1985 (RAMA stays for Reactor 
Accident Mitigation Analysis), 11:40632 (R;SE) 

RAMA sources term group final report January 1985 (RAMA 
stays for Reactor Accident Mitigation Analysis), 11:40633 
(R;SE) 

The Maintenance Personnel Performance Simulation (MAP. 
model: A human reliability analysis tool, 11:40438 (BA;US) 

Maintenance 

Process-object centered view of software environment 

architecture, 11:42401 (R;US) 
N Codes 

RAMA sources term group final report January 1985 (RAMA 
stays for Reactor Accident Mitigation Analysis), 11:40633 
(R;SE) 

R Codes 

RAMA final report January 1985 (RAMA stays for Reactor 
Accident Mitigation Analysis), 11:40632 (R;SE) 

RAMA sources term group final report January 1985 (RAMA 
stays for Reactor Accident Mitigation Analysis), 11:40633 
(R;SE) 

S Codes 

Assessment of the SAFER code for LOCA with data from the 
advanced boiling water reactor test facility, 11:40572 
(RA;US) 

Improvements of BWR LOCA/ECCS analysis in Japan, 
11:40567 (RA;US) 

Investigations on the behaviour of an open stretch with 
pressure and temperature loading using the computer 
program STEALTH, 11:39975 (R;DE;In German) 

SAFER qualification by TBL test analysis, 11:40570 (RA;US) 

SAFERO3 qualification against ROSA-III recirculation line 
break spectrum tests, 11:40571 (RA;US) 

Safety performance of the advanced boiling water reactor, 
11:40573 (RA;US) 

SCALAR, VECTOR, FESS programs for numerical 
simulation of electromagnet systems for electrophysical 
installations, 11:41396 (R;SU;In Russian) 

T Codes 

On the explanation and calculation of anomalous reflood 

hydrodynamics in large PWR cores, 11:40361 (B;US) 
V Codes 

SCALAR, VECTOR, FESS programs for numerical 
simulation of el systems for electrophysical 
installations, 11:41396 (R;SU;In Russian) 

COMPUTER GRAPHICS 

High-spatial-resolution digital system for ultrasonic imaging. 

Final technical report, 11:42393 (R;US) 
P Codes 

Data acquisition and reduction software for a self-nulling 

ellipsometer, 11:42262 (R;US) 
R Codes 
Heat transfer analysis capabilities of the scale computational 
system, 11:42274 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Computer Codes 

Problems of the experiment automation, 11:42407 (R;UA;In 

Russian) 


Distributed control center analyzer and its application to 
power plants, 11:40307 (RA;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Uses 
Desired application of CAD/CAM at the Y-12 plant, 11:40984 
(RA;US) 
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Desired application of CAD/CAS at Precision Forge, 11:40985 
(RA;US) 
COMPUTER-AIDED MANUFACTURING 
Standardization 
PDES logical layer initiation tasks. Final report, 11:42442 
(R;US) 
Uses 
Desired application of CAD/CAM at the Y-12 plant, 11:40984 


Residential demand controller field test, 11:40797 (RA;US) 
Information Systems 
Integrated manufacturing information and control system, 
11:41238 (R;US) 
COMPUTERIZED SIMULATION 
Commercialization 
Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance (Modular 
Modeling System - MMS), 11:40309 (RA;US) 
M Codes 
MELRPI - development and use, 11:40508 (RA;US) 
R Codes 
RELAPS5/MOD2 development status, 11:40584 (RA;US) 
RELAPS5/MOD2 assessment at INEL, 11:40589 (RA;US) 
T Codes 
Los Alamos TRAC-PF1/MOD1 code assessment program 
using loft and Otis data, 11:40587 (RA;US) 
Overview of TRAC-BWR assessment: TRAC-BD1/MOD1 
and TRAC-BF1, 11:40586 (RA;US) 
Status of TRAC-PF1/MOD1 independent assessment at 
Sandia, 11:40590 (RA;US) 
TRAC-BWR code development, 11:40583 (RA;US) 
TRAC-PF1/MOD1 computer code, 11:40582 (RA;US) 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 


Design 
Second generation point focused concentrators: the next step, 
11:40141 (RA;US) 
Second- ion linear fresnel lens concen’ 
photovoltaic collectors, 11:40142 (RA;US) 
Fabrication 
Second generation point focused concentrators: the next step, 
11:40141 (RA;US) 


Photovoltaic concentrator technology project, fourteenth 
project integration meeting, June 10-11, 1986, 11:40151 
(R;US) 

Performance 
Second-generation linear fresnel lens concen’ 
photovoltaic collectors, 11:40142 (RA;US) 
CONDENSATES 
Polishing 
Sidestream condensate polishing for PWRs, 11:40343 (R;US) 
CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 
CONDENSED AROMATICS 


1984-December 31, 1985 (Dihydroanthracene, 
dihydrophenanthrene, tetrahydrophenanthrene), 11:41182 
(R;US) 
Sorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 


tal methods and results (2-hydroxynaphthalene, 
1,2,3,4-tetrahydroquinoline, and 2,3,5-trimethylphenol), 
11:39927 (R;US) 


CONDENSERS 


Refrigerants 
Flow regimes of refrigerant mixtures condensing inside tubes, 
11:40828 (R;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDITION RATIO 
See FORMATION DAMAGE 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONFERENCES 
See MEETINGS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Consolidated Fuel Reprocessing Program. Progress report, 
January 1-March 31, 1986, 11:39962 (R;US) 
CONSTRUCTION INDUSTRY 
Energy Audits 
Energy audit No. 5 Clay-brick industry in the European 
Economic Community, 11:40852 (R;FR) 
CONSUMER PRODUCTS 
Articles of commerce available to the general public. When 
possible, use descriptors for the specific products. 
Natural Radioactivity 
Additional radiation exposure of the smoker from Pb-210 and 
Po-210, 11:41734 (RA;DE;In German) 
Radiation exposure in the use of camping gas lamps, 11:41735 
(RA;DE;In German) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 


See also CASKS 
PRESSURE VESSELS 


TANKS 
Design 

Thermal and shielding layout of the transport and 

container Asse TB1, 11:39990 (R;DE;In German) 
Heating 

Final report of the Buffer Mass Test. Volume II: test results, 

11:40022 (R;SE) 
Impact Tests 

ORNL testing of DOT specification 17H drums (55-gallon) for 
compliance with DOT specifications for Type A packaging, 
11: 39967 (R;US) 

SRL canister impact tests, 11:39985 (R;US) 

Liquefied Gases 

Cryogenic prestressed concrete container. Containment for 

liquefied gas, 11:41266 (R;DE;In German) 
Materials 

Cryogenic prestressed concrete container. Containment for 

‘Tquefied gas, 11:41266 (R;DE;In German) 
Materials Testing 

Long-term performance of materials used for high-level waste 
packaging. Annual report, year four, April 1985-March 1986. 
Volume 4, 11:40934 (R;US) 

Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 

Performance Testing 

ORNL testing of DOT specification 17H drums (55-gallon) for 
compliance with DOT specifications for Type A packaging, 
11:39967 (R;US) 

WIPP/SRL in-situ testing program, 11:40016 (R;US) 

Testing 

Final report of the Buffer Mass Test. Volume II: test results, 

11:40022 (R;SE) 
CONTAINMENT 


See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
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CONTAINMENT 
Computer Codes 


Computer Codes 
Sliding point contact model for the finite element structures 
code EURDYN, 11:40369 (R;CH) 
Ruptures 
RAMA containment group final report January 1985 (RAMA 
stands for Reactor Accident Mitigation Analysis. MAAP 
code), 11:40634 (R;SE) 
CONTAINMENT BUILDINGS 


Buckling 
Steel containment buckling, 11:40524 (RA;US) 


Damping 
An investigation of damping identification for 
the HDR containment building, 11:40644 (BA;US) 
Dynamic Loads 
Steel containment buckling, 11:40524 (RA;US) 
Structural load combinations, 11:40522 (RA;US) 


Reliability 
Structural load combinations, 11:40522 (RA;US) 
Soil-Structure Interactions 
Standard problems for structural computer codes, 11:40523 
(RA;US) 
Static Loads 
Structural load combinations, 11:40522 (RA;US) 
Steels 


Steel containment buckling, 11:40524 (RA;US) 
CONTAINMENT SHELLS 
Explosions 
Post-test assessment of blast and fragment effects of explosive 
failure of a large steel containment shell model during 
pneumatic testing, 11:40647 (BA;US) 
Pre-test safety analyses for pneumatic testing of a large steel 
containment shell model, 11:40646 (BA;US) 
Impact Tests 
Pre-test safety analyses for pneumatic testing of a large steel 
containment shell model, 11:40646 (BA;US) 
Pressure Effects 
Post-test assessment of blast and fragment effects of explosive 
failure of a large steel containment shell model during 
pneumatic testing, 11:40647 (BA;US) 
Pre-test safety analyses for pneumatic testing of a large steel 
containment shell model, 11:40646 (BA;US) 
CONTAINMENT SYSTEMS 
Air Flow 
Air currents driven by sprays in reactor containment buildings, 
11:40421 (R;US) 


Air currents driven by sprays in reactor containment buildings, 
11:40421 (R;US) 
C Codes 
oe burn assessment with the CONTAIN code, 11:40341 
US) 

Integrated analysis of core debris interactions and their effects 
on containment integrity using the CONTAIN computer 
code, 11:40637 (R;US) 

Loads 


Dynamic 
Investigation of steam explosion loadings using SIMMER-II, 
11:40604 (RA;US) 
Failures 
ERG review of containment failure ility and repository 
functional design criteria, 11:39977 (R;US) 
Hydrogen burn assessment with the CONTAIN code, 11:40341 


(R;US) 
of steam explosion induced (a-mode) containment 
failure, 11:40601 (RA;US) 


Behavior of reactor core-simulant aerosols duri 
hydrogen/air combustion, 11:40614 (RA;US) 
y modeling of flame acceleration and air flows, 
11:40608 (RA;US) 
Flame acceleration and detonation research, 11:40609 (RA;US) 
HECTR and assessment, 11:40607 (RA;US) 
HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:40606 (RA;US) 


Inspection 
Review of containment examination and testing requirements, 
11:40414 (R;US) 
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Leaks 
Hydrogen burn assessment with the CONTAIN code, 11:40341 
(R;US) 
Mass Transfer 
Influence of flow channel geometry and droplet size on 
containment subcompartment analysis, 11:40610 (RA;US) 
Radioactive Aerosols 
Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:40614 (RA;US) 
Systems Analysis 
Integrated analysis of core debris interactions and their effects 
on containment integrity using the CONTAIN computer 
code, 11:40637 (R;US) 
Testing 
Review of containment examination and testing requirements, 
11:40414 (R;US) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTAMINATION REGULATIONS 
Regulations for radioactive contamination only; see also 
POLLUTION REGULATIONS. 
Compliance 
Comprehensive Environmental Assessment and Response 
Program. Phase 1. Installation assessment, Rocky Flats 
Plant, 11:41613 (R;US) 
CONTINENTAL SHELF 
Oil Spills 
Feasibility of dynamic models of the interaction of potential oil 
spills with bowhead and gray whales in the Bering, Chukchi, 
and Beaufort Seas, 11:39695 (R;US) 
CONTINENTAL SLOPE 
Offshore Drilling 
Analysis of trace metals in bottom sediments in support of 
deepwater biological processes studies on the US North 
Atlantic continental slope and rise. Interim report, 1 
November 1984-15 December 1985, 11:41636 (R;US) 
CONTRACTORS 


of awardee names: inactive awards as of July 7, 1986, 
11:42371 (R;US) 
CONTROL ELEMENTS 


Control rod drive, 11:40449 (P;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROD DRIVES 


terized control rod drive simulation in 


Distributed control center analyzer and its application to 
power plants, 11:40307 (RA;US) 
CONTROL SYSTEMS 
For automated processes including feedback. 


Old units for the future: modernization of controls for 


and operation at Duke Power Company, 
11:40299 (RA;US) 


ao of multi-module nuclear reactor stations, 11:40478 
;US) 

Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance, 11:40309 
(RA;US) 

Economic Analysis 
Old units for the future: modernization of controls for 


performance and operation at Duke Power Company, 
11:40299 (RA;US) 
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Evaluation 
Survey and evaluation of vital instrumentation and control 
power supply events, 11:40447 (R;US) 
Codes 


Application of the Modular Modeling System to control 
system design and tuning. Final report, 11:40443 (R;US) 


Improved reliability for analog instrument and control systems. 
Volume 2. Guidelines for component selection and 
replacement. Final report, 11:40442 (R;US) 

CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVENTIONS 
See AGREEMENTS 
COOKING 
See FOOD PROCESSING 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLANTS 
See also specific coolant materials. 
Flow Rate 

Experimental and calculational investigation of longitudinal- 
and-transverse coolant flow in the fuel assembly of a gas 
cooled reactor, 11:40372 (R;SU;In Russian) 

COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
Performance 

Field measurement instrumentation for determining dynamic 
performance of residential forced-air heating and cooling 
systems, 11:40817 (RA;US) 

Waste Water 

Use of treated gasification wastewater in a pilot cooling tower. 
Phase III. Final report for the period ending September 
1985, 11:39451 (R;US) 

COOLING TOWERS . 


Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Germicides 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 


Heat rejection system optimization for compressed air energy 
storage power plants, 11:40678 (RA;US) 


Three-dimensional numerical calculations of flow and plume 
spreading past cooling towers, 11:41662 (R;DE) 
Water Requirements 
Low-rank coal research. technical progress report, 
July-December 1985, 11:39453 (R;US) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPOLYMERS 
Fluorescence 
Polymer modification of fiber optic chemical sensors as a 
method of ing fluorescence signal for pH 
measurement, 11:41153 (J;US) 


Adsorption of aliphatic, alicyclic, and aromatic hydrocarbons 
on poly(ethylvinylbenzene-divinylbenzene) adsorbent at from 
effective zero to finite adsorbate surface coverage, 11:41152 
G;US) 


Properties 
of aliphatic, alicyclic, and aromatic h 
ylbenzene 


Adsorption ydrocarbons 
on poly(ethylvinylbenzene-divin ) adsorbent at from 
effective zero to finite adsorbate surface coverage, 11:41152 
G;US) 

COPPER 


Absorption Spectroscopy 
chelation, and solvent extraction for the 
determination of -million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 


Corrosive Effects 
Effects of SO2 scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Ecological Concentration 
Factors influencing the concentration and distribution of trace 
metals in the South Atlantic Bight, 11:41652 (BA;US) 
Foils 
Resistance seam welding, 11:41235 (R;US) 
Ion Implantation 
Low temperature calorimetry and transmission electron 
microscopy of helium bubbles in Cu, 11:40925 (R;DE) 
Role of interface mixing in ion beam enhanced adhesion, 
11:40971 (RA;US) 
Thermal spike and defect effects in ion mixing, 11:40959 
(RA;US) 
Two comments on ion beam mixing, 11:40965 (RA;US) 
Physical Radiation Effects 
Radiation effects limits on superconducting 
for copper stabilizers, 11:42335 (RA;US) 
Two comments on ion beam mixing, 11:40965 (RA;US) 
Proton Reactions 
Hadron-nucleus interactions at high energy, 11:41931 (R;US) 
Production of y° and Xi-bar® hyperons by 400-GeV protons, 
11:42029 (J;US) 
Resonance Ionization Mass Spectroscopy 
Laser resonance ionization in a glow discharge, 11:41144 
G;US) 
Processes 


: data base 


Rapid radiochemical separations in neutron activation analysis, 

11:41126 (RA;XA) 

Solvent Extraction 

Diluent effect on the extraction of uranium (VI) from 
hydrochloric acid solutions by long-chain aliphatic amines, 
11:41132 (RA;XA) 

Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 

Strains 
Multiaxial material modeling, 11:40993 (RA;US) 
Stresses 
Multiaxial material modeling, 11:40993 (RA;US) 
Surface Properties 
High resolution electron energy loss studies of surface 
vibrations. Technical progress report, 11:40917 (R;US) 

Vibrational States 

High resolution electron energy loss studies of surface 
vibrations. Technical progress report, 11:40917 (R;US) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
INCOLOY 825 
MONEL 
MONEL 400 

Chemical Bonds 

Binding-potential modeling of the structural instability in 
PrAg/sub 1-//sub x-italic/Cu/sub x-italic/, 11:41005 (J;US) 

Ton Implantation 

Ion beam mixing at high and low temperatures, 11:40961 
(RA;US) 

Irradiation induced transformations in amorphous Cu/Ta and 
Cu/W alloys, 11:40963 (RA;US) 

Physical Radiation Effects 
Irradiation induced transformations in amorphous Cu/Ta and 

Cu/W alloys, 11:40963 (RA;US) 


Collisional aspects of preferential 
Carlo method, 11:42358 (RA;US) 
COPPER BASE ALLOYS 
See also BRASS 
Neutron Diffraction 
Diffuse neutron scattering in BY-phase CuAINi alloy, 11:40912 
(R;US) 
COPPER IONS 
Electron-Ion Collisions 
ionization of mi metal ions: Ni/sup 
3+/, Cu/sup 2+/, Cu/sup 3+-/, and Sb/sup 3+-/, 11:41985 
(J;US) 


using the Monte 
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COPPER SELENIDE SOLAR CELLS 
Efficiency 


COPPER SELENIDE SOLAR CELLS 


Efficiency 
Stable, high-efficiency, CulnSe:-based polycrystalline thin-film 
tandem solar cells. Semiannual subcontract report, 16 March 
1985-15 September 1985, 11:40153 (R;US) 
Research Programs 
Stable, high-efficiency, CulnSe,-based polycrystalline thin-film 
tandem solar cells. Semiannual subcontract report, 16 March 
1985-15 September 1985, 11:40153 (R;US) 


Flooding 
Pt. 2. Unblocked bundle data, 11:40493 (R;DE) 
SEFLEX fuel rod simulator effects in Flooding Experiments. 
Pt. 3. Blocked bundle data, 11:40494 (R;DE) 
Reactor Safety Experiments 
SEFLEX fuel rod simulator effects in flooding experiments. 
Pt. 1. Evaluation report, 11:40492 (R;DE) 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
C Codes 
Integrated analysis of core debris interactions and their effects 
on containment integrity using the CONTAIN computer 
code, 11:40637 (R;US) 
(MAIZE) 


Planning 
Effect of operating and design parameters on fluidized-bed 
combustor in-bed tube metal literature review. 


Quarterly report, 11:39545 (R;US) 
Mathematical Models 


Effect of operating and design 
combustor in-bed tube metal 
Quarterly report, 11:39545 (R;US) 


Effect of operating and design 
combustor in-bed tube metal 
Quarterly report, 11:39545 (R;US) 

CORROSION PRODUCTS 
Solvent Extraction 

Membrane extraction in preconcentration of uranium, fission 

products and corrosion radionuclides, 11:41129 (RA;XA) 


parameters on fluidized-bed 
literature review. 


parameters on fluidized-bed 
wastage, literature review. 


spectroscopic 
observations of cosmic gamma-ray sources, 11:41427 (R;FR) 
COSMIC GASES 


Structure and evolution of the interstellar medium, 11:41928 
(R;FR;In French) 
Ion Piasma Waves 
Dispersion surfaces and ion wave instabilities in space plasmas, 
11:41947 (R;SE) 
Modes 


On the relationship between whistlers, chorus, hiss, saucers, 
broadband electrostatic noise and the resonance cone, 
11:41949 (R;SE) 

Plasma Waves 

On the relationship between whistlers, chorus, hiss, saucers, 
broadband electrostatic noise and the resonance cone, 
11:41949 (R;SE) 

Waves with frequencies below the proton 
multicomponent plasma, 11:41948 (R;SE) 
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COSMIC NOISE 
See RADIO NOISE 
COSMIC NUCLEI 
Prior to July , 1975 information was indexed to NUCLEI. 
Isotope Ratio 
New analysis of cosmic ray isotopes 
HEAO3-C2 data, 11:41921 (R;FR) 
Quantity Ratio 
_ Charge and energy dependence of the residence time of cosmic 
ray nuclei below 15 GeV/nucleon, 11:41920 (R;FR) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NUCLEI 
Heavy Ion Reactions 
Transition deconfinement of quarks and gluons and high 
energy cosmic radiation ion interaction, 11:41927 (R;FR;In 
French) 
Neutron-Rich 
Neutron-rich nuclei in cosmic rays and Wolf-Rayet stars, 
11:41925 (R;FR) 
Quark Matter 
Transition deconfinement of quarks and gluons and high 
energy cosmic radiation ion interaction, 11:41927 (R;FR;In 
French) 
COSMIC RAY DETECTION 
Cherenkov Counters 
High resolution gas Cerenkov detector for the superconducting 
magnet facility, 11:41424 (R;FR) 
COSMIC RAY PROPAGATION 
Cross Sections 
Effects of newly measured cross sections in hydrogen on the 
production of secondary nuclei during the propagation of 
cosmic rays through interstellar H, 11:41923 (R;FR) 
Helium Isotopes 
On the importance of interstellar helium for the propagation of 
heavy cosmic rays, 11:41924 (R;FR) 
COSMIC X-RAY SOURCES 
Gamma Radiation 
Low-energy gamma rays from Cygnus X-1, 11:41916 (R;FR) 
X-Ray Spectroscopy 
Bolometers as spectrometers for X-ray astronomy, 11:41422 


at 3 GeV/n from 


Energy integrated cotton farm system in Arizona. Final report, 
11:40840 (R;US) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Applications of elastic-viscoplastic constitutive models in 
dynamic analyses of crack run-arrest events, 11:40913 (R;US) 
Mathematical Models 
Molecular dynamic studies of crack i 
the interatomic potential, 11:42243 (R;US) 
CRACKING 


. The role of 


[Highly dispersed metal atoms in zeolites]. Progress report, 
11:41162 (R;US) 
CRACKS 
Critical Flow 
Critical flow through IGSCC in pipes, 11:40552 (RA;US) 
Detection 


Annular array technology for nondestructive turbine 
inspection. Final report, 11:40415 (R;US) 


See STREAMS 
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Calculations 
Experimental and theoretical studies of salt creep closure of 
the SPR Big Hill site wells 106 through 110, 11:39703 
(R;US) 
CRESOLS 
Solvation 
Anomalous tempera 


iture-dependent reorientation of cresyl 
. Violet in 1-dodecanol, 11:41198 (J; v5) 


Crevice hideout return testing. Final report, 11:40418 (R;US) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL EXPERIMENTS FACILITY OAK RIDGE 
See OR-CEF REACTOR 
CRITICAL ORGANS 


Radiation Doses 
BASIC alternative software package for internal radiation dose 
calculations, 11:41755 (BA;US) 
CRITICALITY 
A Codes 
Complete AMPX-II 219 group neutron cross-section library 
production and validation for criticality safety calculations, 
11:40405 (R;IT) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROPS 


Irrigation 
Design of a solar powered (photovoltaic) drip irrigation 
system, 11:40157 (RA;US) 
oe with wind-powered electricity, 11:40274 (RA;US) 
Solar propelled lateral move traveling trickle irrigation system, 
11:40156 (RA;US) 
CROSS SECTIONS 
Computer Calculations 
Group cross sections calculations, 11:42126 (R;FR) 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE CARRIERS 
See TANKER SHIPS 
CRUDE OIL 
See PETROLEUM 
CRYOSTATS 
Design 
SSC dipole log manget model cryostat 
production experience, 11:41387 U8). 
Performance 


SSC dipole log manget model cryostat 
production experience, 11:41387 Un 
CRYSTALLINE ROCKS 
See METAMORPHIC ROCKS 
CRYSTALS 
Hydration 
Radiochemical applications of the increased reactivity of solids 
transformations 


during crystalline accompanying crystal 
hydration, 11:41127 (RA;XA) 

Photoelectron Spectroscopy 

resolved photoemission extended fine 


Theory of angle- 
structure, 11:41002 (J;US) 


Superheating 
Ion beam induced superheating of crystals, 11:40962 (RA;US) 
Surface Properties 
Li and H concentration profiles in LiNbO; wavegui 
measured by nuclear techniques, 11:41033 (R;US) 
CUMULATIVE EFFECT 
LIMITING FRAGMENTATION 
PARTICLE PRODUCTION 
CURIUM COMPOUNDS 
Chemical 
Contribution to ive micro-chemistry and structural 
chemistry of element 96, curium, 11:41164 (R;DE;In 
German) 


and initial 


and initial 


Chemical Properties 
Contribution to preparative micro-chemistry and structural 
ae eee, rca 11:41164 (R;DE;In 


nmuceliinlb 
Contribution to preparative micro-chemistry and structural 
chemistry of element 96, curium, 11:41164 (R;DE;In 
German) 
Physical Properties 
Contribution to preparative micro-chemistry and structural 
— 11:41164 (R;DE;In 


CURRENTS @ (BEAM) 

See BEAM CURRENTS 
CURRENTS (WATER) 

See WATER CURRENTS 
CYCLIC ACCELERATORS 

See also BETATRONS 


SYNCHROTRONS 
Beam Dynamics 
Rebatron as a high-energy accelerator. Memorandum report, 
11:41363 (R;US) 
Electron Beams 
Rapid electron beam accelerator (REBA-tron), !1:41378 
(P;US) 
Fields 
Rapid electron beam accelerator (REBA-tron), 11:41378 
(P;US) 
CYCLIC STEAM INJECTION PROCESS 
See FLUID INJECTION PROCESSES 
CYCLOALKANES 
See also CYCLOHEXANE 
Gas Chromatography 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 


Annual technical summary 
1984-December 31, 1985, 11:41182 (R;US) 
Particle Size 
Determination of 


high-temperature fluid vi 
dynamic light scattering, 11:41199 (J;US) 


cyclopentadienylrhenium acyl 
complexes with strong bases, 11:41203 (J;US) 


and anionic rearrangements of organometallic 
5. Kinetic vs. thermodynamic deprotonation in 
reactions of tadien: acyl and alkyl 
complexes with strong bases, 11:41203 (J;US) 
CYCLOTRON INSTABILITY 
Computerized Simulation 
Saturation and post-saturation behavior of the Alfven ion- 
cyclotron instability: a simulation study, 11:42304 (R;US) 
CYCLOTRONS 
Beam Optics 
Adjustment of 120 cm cyclotron, 11:41379 (BA;US) 
Research Programs 
Two examples of cyclotrons in basic research and medical 
applications, 11:41388 (RA;XA) 
Uses 
Two examples of in basic research and medical 
applications, 11:41388 (RA;XA) 
CYTOCHROME OXIDASE 
Fractionation 
[Biochemical and biophysical studies on the E. coli aerobic 
respiratory chain], 11:41670 (R;US) 
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CYTOCHROMES 
Biochemical Reaction Kinetics 
es ee 
isolated cytochrome b/f complex and in thylakoid 
membranes, 11:41674 (BA;NL) 
Antibodies 


respiratory chain], 11:41670 (R;US) 


D CODES 
Technical manual, data reduction software for gage 
comparison its in the WIPP, 11:40014 (R:US) 
DAMAGE FACTOR 
See FORMATION DAMAGE 
DAMAGE RATIO 
See FORMATION DAMAGE 
DAMAGE ZONE 
See FORMATION DAMAGE 


Environmental Effects 
Effects of the operation of Hungry Horse Dam on the kokanee 
fishery in the Flathead River system. Annual 
FY 1984 (Oncorhynchus nerka), 11:40106 (R;US) 
DANISH REACTOR-3 
See DR-3 REACTOR 
DARK REPAIR 
See BIOLOGICAL REPAIR 
. ee SYSTEMS 


© Sen/ Earth house, 11:40236 (RA;US) 


Design 
Field data acquisition hardware, 11:40788 (RA;US) 
Online event filtering in the JADE data acquisition system, 
11:41435 (R;DE) 
Planing and design of ficid dete ecquisition and analysis 


11:40787 (RA;US) 


Microprocessors 
Applications of microcomputers in data collection, 11:40790 
(RA;US) 


Operation 
a Sa 
ee te 
effects and normalization of field monitoring results, 

11:40795 (RA;US) 

eee eens 11:40793 (RA;US) 

systems using portable personal 

nena a gad 


P Codes 
Presentation of an advanced simulation design tool: application 
to a solar-assisted building in New England, 11:40237 
(RA;US) 
Performance 
Energy signature monitor (ESM) - lessons learned, 11:40789 
(RA;US) 
Performance Testing 
Data acquisition and testing at the Tennessee Energy 
Conservation in Housing (TECH) complex, 11:40798 
(RA;US) 
System Failure Analysis 
Real-time sensor and system fault detection using analytical 
and statistical techniques, 11:40796 (RA;US) 
DATA ANALYSIS 
C Codes 
Data acquisition and reduction software for a self-nulling 
= ellipsometer, 11:42262 (R;US) 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
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I Codes 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
M Codes 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
N Codes 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
S Codes 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
Statistics 
Two issues concerning the analysis of grouped data, 11:42411 
(R;US) 
DATA BASE MANAGEMENT 
B Codes 
Further results on interpolation searching of databases, 
11:42410 (R;US) 
I Codes 
Further results on interpolation searching of databases, 
11:42410 (R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
Manipulation of unit facts. 
Algorithms 


Methods for computer analysis and comparison of two- 
dimensional protein patterns obtained by electrophoresis, 
11:41668 (RUS) 

Manuals 
ee 
parison experiments in the WIPP, 11:40014 (R;US) 
DATA ‘TRANSMISSION 
Computer Codes 

Programs for numerical data exchange between computers 
with instruction system M-20 and M-4030/ES, 11:42406 
(RA;SU;In Russian) 

D Codes 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
G Codes 
GENESIS finite element mesh file format, 11:42413 (R;US) 
DATA TRANSMISSION SYSTEMS 


Design 
SPRINT III: Serial/Parallel Remote Interface System 
development report, 11:41330 (R;US) 
Manuals 


SPRINT III: Serial/Parallel Remote Interface System 
development report, 11:41330 (R;US) 

User manual for the tech control operator. Computer control 
fo communications systems, 11:42414 (R;US) 


User manual for the tech control . Computer control 
fo communications systems, 11:42414 (R;US) 
DATA-FLOW PROCESSING 
Programming 


Languages 
Interpretive model for a “a concurrency method”, 11:42412 
(R;US) 
DAUGHTER PRODUCTS 


Measuring Methods 
Interlaboratory radon-daughter measurement comparison 
workshop, 11:41122 (R;US) 
DAYLIGHTING 
Scale model measurements for a daylighting photometric data 
base, 11:40825 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
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DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DEEP INELASTIC SCATTERING 
Quantum 


Chromodynamics 
Nucleon structure functions from the analysis of the EMC data 
on deep inelastic pp and pd scattering, 11:42056 (R;SU) 
DEFENSE 
See NATIONAL DEFENSE 


Global set of quadrupole deformation parameters for éven- 
even nuclei, 11:42128 (R;US) 
High Spin States 
Multi-quasiparticle induced prolate-oblate transitions in rapidly 
rotating N=88,90 nuclei, 11:42220 (J;NL) 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAY CIRCUITS 


Quad nanosecond delay module, 11:41327 (R;US) 
Performance Testing 
Quad nanosecond delay module, 11:41327 (R;US) 
DELTA RESONANCES (BARION) 
See N*RESONANCES 
DENITRIFICATION 


Catalysts 

New catalysts for hydrotreating coal liquids, 11:39488 (J;US) 
DENMARK 

District Heating 
with corrosion in remote heating systems 


Practical experience 
in op 11:41253 3 AE German) 
Facilities 


acceptance management 

1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 


Environmental radioactivity in Denmark in 1984, 11:41625 
(R;DK) 


ication of gamma radiation in determining 
ee ee ee 
of configuration, 11:41467 (RA;CS;In Czech) 
DENSITY MATRIX 
Calculation 


Methods 
Two simple methods for the computation of the density matrix 
of heavy quantum particles, 11:42252 (R;US) 


For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 

See also SURFACE COATING 


Monitoring 
Dry deposition monitoring and research under national acidic 
assessment program. Final report, 11:41542 
(R;US) 


Reviews 
techniques, 11:40698 (R;US) 
DEPOSITS 
Bench-Scale Experiments 
Studies of boiler slag deposit formation using a 
furnace: Part 1. Preliminary results, 11:39559 (B;US) 


Chemical Analysis 
Studies of boiler slag deposit formation using a laboratory 
furnace: Part 1. Dcainas suatia 110e Gen 


Detection of gaseous hydrocarbon accumulations by seismic 
interference patterns and lateral velocity variations, 11:39715 
(RA;US) 


Measuring Instruments 
rate sensor development project. Final report, 
11:41464 (R;US) 
Seismic Surveys 
Detection of gaseous hydrocarbon accumulations by seismic 
interference patterns and lateral velocity variations, 11:39715 
(RA;US) 
X-Ray Diffraction 
Studies of boiler slag deposit formation 


using a laboratory 
furnace: Part 1. Preliminary results, 11:39559 (B;US) 
DESERTRON 


See SUPERCONDUCTING SUPER COLLIDER 
DESERTS 
Ground Water 
Groundwater formation under desert conditions, 11:41594 
(RA;XA) 
Hydraulic Conductivity 
Soil water movement in semi-arid climate. An isotopic 
investigation, 11:41595 (RA;XA) 
DESIGN 
Comparative Evaluations 
Analysis of French (Paluel) pressurized water reactor design 
differences compared to current US PWR designs, 11:40356 


(R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Chemical Reaction Kinetics 
ee eee 
rich in SO, from regenerative stack gas desulphurization 
plants using anthracite, 11:40323 (RDE:In German) 
Chemical Reaction Yield 
Investigation of and reactor design for the reduction of gases 
rich in SO, from regenerative stack gas desulphurization 
plants using anthracite, 11:40323 (R;DE;In German) 
Chemical Reactions 
ee ee 
rich in SO, from regenerative stack gas desulphurization 
plants using anthracite, 11:40323 (R:DE:In German) 
(NUCLEAR EXPLOSIONS) 


Anvil detonator: a 300°C-stable, hot-wire-ignited, nonprimary- 
explosive device, 11:41484 (R;US) 
Performance Testing 
Anvil detonator: a 300°C-stable, hot-wire-ignited, nonprimary- 
explosive device, 11:41484 (R;US) 
DEUTERIUM 
Atom-Molecule Collisions 
Scattering of hydrogen isotope mesic atoms on hydrogen 
isotope molecules, 11:41966 (R;SU;In Russian) 


Desorption 
Investigation of the desorption and permeation of D, at Pd 
ae eee 


Diffusion 
Influence of displacement damage on deuterium permeation in 
316 stainless steel, 11:42346 (R;US) 
Isotope Effects 
Protonic and oxygen-ion conduction in solid oxide electrolytes. 
Progress report, September 16, 1985-June 30, 1986, 11:41074 
(R;US) 





DEUTERIUM 
lsotope Effects 


in the reactive infinite 
mgs onan to the Rydberg 


— 
sudden approximation: 
aes of Hs, 11:41977 (J;US) 


Solubility 
Solubility of H, D, and T in palladium-silver alloys at low 
concentrations, 11:40997 (R;US) 
DEUTERIUM COMPOUNDS 


Decomposition 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 


First photochemical envelope isomerization of late-transition- 
metal 1,3-butdiene complex: a triple stereochemical labeling 
experiment, 11:41213 (J;US) 


ESR study of the aziridine and azetidine radical cations: 
evidence for the C...C ring-opened aziridine radical cation, 
11:41196 (J;US) 

DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM MODERATED PILE LOW ENERGY 


*He D-italic-state effects in the 7H(d,y)*He reaction at low 
energies, 11:42155 (J;US) 
Reactions 


Nucleon structure functions from the analysis of the EMC data 
on deep inelastic wp and pd scattering, 11:42056 (R;SU) 
Neutron Reactions : 
Investigation of the neutron-deuteron system in the energy 
range from 20 to 50 MeV, 11:42153 (R;DE;In German) 
Proton Reactions 
“Optimal” approximation for proton elastic scattering on 
deuterium at large momentum transfers, 11:42150 (R;PL) 
Very backward 7r°- and eta®°-production by proton projecti 
on deuterium target at intermediate energies, 11:42151 


i mesic atoms on hydrogen 
isotope molecules, 11:41966 (R;SU;In Russian) 
DEUTERIUM TRITIDES 
See DEUTERIUM TRITIDE 
-LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 
Breakup Reactions 
On account for the Coulomb interaction in fragmentation 
processes of light ions at intermediate energies, 11:42211 
(R;SU;In Russian) 


Capture 
“He D-italic-state effects in the *H(d,y)*He reaction at low 
energies, 11:42155 (J;US) 
Scattering 


On account for the Coulomb interaction in fragmentation 
processes of light ions at intermediate energies, 11:42211 
(R;SU;In Russian) 

Elastic Scattering 

Relativistic dynamics of spin-one particles and deuteron- 
nucleus scattering, 11:42215 (J;US) 

DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Bag Model 
Quark bags, P-matrix and nucleon-nucleon scattering, 11:42055 
(R;SU) 
Virtual States 
Virtual levels in the Yukawa potential, 11:42208 (R;SU;In 
Russian) 
DEVELOPING COUNTRIES 
See also BRAZIL 
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SINGAPORE 
SPAIN 
TURKEY 


Solar Industry 
Photovoltaic system installations: a field experience in 
management, 11:40158 (RA;US) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 
DIBENZOPYRROLES 

See CARBAZOLES 
DICHLOROMETHANE 

See METHYLENE CHLORIDE 
DIDO-JUELICH REACTOR 

See FRJ-2 REACTOR 
DIELECTRIC MATERIALS 

See also ELECTRETS 

Electromechanics 

Basic equations and solution method for the calculation of the 
transient electromechanical response of dielectric devices, 
11:42263 (R;US) 

Energy Beam Deposition 

Ion beam deposition of thin films: influence on surface and 

volume microstructure, 11:40979 (RA;US) 
Microstructure 
Ion beam deposition of thin films: influence on surface and 
volume microstructure, 11:40979 (RA;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Aging 

Aging and service wear of diesel engines used for emergency 

power at nuclear power stations, 11:40434 (BA;US) 
Environmental Impacts 

Use of diesel equipment in underground coal mines: work 
group reports from workshop held at Morgantown, West 
Virginia on September 19-23, 1977, 11:39562 (R;US) 

Exhaust Gases 

Exhaust gas emission from car Diesel engines - state of 
development and prospect, 11:40886 (RA;DE;In German) 

Industrial hygiene/environmental sampling program to develop 
qualitative and quantitative data on diesel-exhaust-emission 
exposure. Final report, 11:41770 (R;US) 

Fuel Substitution 

Gaseous fuel utilization in a light-duty diesel engine, 11:40876 
(B;US) 

Secondary atomization of coal-water fuel droplets resulting 
from exposure to intense radiant heating environments, 
11:39551 (J;US) 

Fuels 

Fuel component and heteroatom effects on deposits and wear. 
Interim report, 1 October 1981-30 September 1984, 11:40871 
(R;US) 

Materials 

Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 

Status, needs, and opportunities for structural ceramics in 
advanced heat engines, 11:41280 (J;US) 

Performance Testing 

Gaseous fuel utilization in a light-duty diesel engine, 11:40876 

(B;US) 
Power Generation 

Market for diesel-generating plant - African region, South of 
the Sahara, 11:40311 (R;US) 

Market for diesel-generating plant - Far East region and 
Oceania, 11:40312 (R;US) 

Market for diesel-generating plant - North America, 11:40313 
(R;US) 

Market for diesel-generating plant - Central and South 
America and the Caribbean, 11:40314 (R;GB) 

Market for diesel-generating plant - the Middle East and North 
Africa, 11:40315 (R;GB) 

Market for diesel-generating plant - Europe, 11:40316 (R;GB) 

Wear 

Aging and service wear of diesel engines used for 

power at nuclear power stations, 11:40434 (BA;US) 
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Fuel component and heteroatom effects on deposits and wear. 
Interim report, 1 October 1981-30 September 1984, 11:40871 
(R;US) 

DIESEL FUELS 
Chemical Preparation 
Liquid fuels from coal derived synthesis gas, 11:39481 (J;US) 
Exhaust Gases 

Subchronic inhalation toxicity of df2 (diesel fuel) used in 
vehicle engine exhaust smoke systems (VEESS). Technical 
report, 11:41760 (R;US) 

Fuel Additives 

Stability, compatibility and related problems of additives in 
Navy distillate fuels derived from lower quality feedstocks. 
An interim report, 11:39699 (R;US) 

Sedimentation 

Stability, compatibility and related problems of additives in 
Navy distillate fuels derived from lower quality feedstocks. 
An interim report, 11:39699 (R;US) 


Stability, compatibility and related problems of additives in 
Navy distillate fuels derived from lower quality feedstocks. 
An interim report, 11:39699 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
Numerical Solution 
Error estimates for differential-algebraic equations, 11:42275 
(R;US) 
The use of iterative linear-equation solvers in codes for large 
systems of stiff [VPs for ODEs, 11:42418 (J;US) 
Programming 
The use of iterative linear-equation solvers in codes for large 
systems of stiff [VPs for ODEs, 11:42418 (J;US) 
DIFFRACTION GRATINGS 
See GRATINGS 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFUSION 
See also SELF-DIFFUSION 
Calculation Methods 
The pseudo-spectral method and path following in reaction- 
diffusion bifurcation studies, 11:42421 (J;US) 
Equations 
The pseudo-spectral method and path following in 
diffusion bifurcation studies, 11:42421 (J;US) 
F Codes 
Generalized phase-change submodels in the FEM3 model for 
gas dispersion, 11:41571 (R;US) 
DIGESTER GAS 
See METHANE 


reaction- 


Evaluation 
digitizer evaluation. Technical report, 
1 September-31 December 1984, 11:41498 (R;US) 
DIMENSIONS 
Calculations 
New generation of computational tools in structural 
engineering, 11:41242 (R;FR;In French) 
1,3-DIMETHYLXANTHINE 
See THEOPHYLLINE 
DIMPLE REACTOR 
Uncooled, variably fueled. 


eee ee 
sub-critical assemblies, 11:40391 (RA;US) 


Subcriticality 
Applications of the modified source-multipli 
sub-critical assemblies, 11:40391 (RA;US) 
DINING HALLS 
See RESTAURANTS 
DIOXIN 
Air Pollution Control 
National dioxin study Tier 4 - combustion sources: 
assurance-evaluation. Final report, 11:41550 rn 


technique in 


DIRAC EQUATION 
Two-Body Problem 
Continuum of the two-center Dirac equation, 11:42255 
(R;DE;In German) 
DIRECT SOLAR RADIATION 
Calculation Methods 
Transformation of direct solar radiation to tilted surfaces, 
11:40117 (RA;US) 
Monitoring 
Impact of volcanic material from El Chichon on direct 
radiation in the Pacific Northwest, 11:40113 (RA;US) 
DIRECTED-ENERGY WEAPONS 
Research Programs 
RADLAC summary, 11:41359 (R;US) 
DIRECTIONAL DRILLING 
Cost Estimation 
Use of multi-drain wells to more effectively extract natural gas 
from lenticular sand reservoirs: a feasibility study, 11:39771 
(R;US) 
DISARMAMENT 
See ARMS CONTROL 
DISCHARGES (IONIZATION) 
See IONIZATION 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (FISSION) 
See FISSION 
DISLOCATIONS 
Distribution Functions 
Distribution function of dislocations and condition of finite 
stress for the dislocation-free zone model of fracture, 
11:41019 (J;NL) 
DISMANTLING (FUEL ASSEMBLY) 
See FUEL ASSEMBLY DISMANTLING 
DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPERSIVE ION WAVES 
See ION PLASMA WAVES 
DISPLACEMENT FLUIDS 
Fluid Mechanics 
Stimulation of low gas wells in the Rocky 
Mountain area, 11:39856 (RA;US) 
Fluid-Structure Interactions 
Stimulation of low permeability gas 
Mountain area, 11:39856 (RA;US) 
Research Programs 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 


wells in the Rocky 


Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
Temperature Effects 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
DISPLAY DEVICES 
Dose Equivalents 
Radiation exposure at VDU's - investigation of operational X- 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 
Some radiation measurements in the vicinity of TV and VDU 
screens, 11:41740 (RA;DE) 
Stray Radiation 
Radiation exposure at VDU’s - investigation of operational X- 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 





i Fuel Reprocessing Program. 
January 1-March 31, 1986, 11:39962 (R;US) 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRICT HEATING 


Contracts 
Technical conditions for linking and legal aspects, 11:40720 
(RA;DE;In German) 
Corrosion 
Questions of remote heating water treatment and corrosion in 
remote heating systems, 11:41246 (R;DE;In German) 
Corrosion Protection 
Corrosion in remote heating supply plant, 11:41248 (RA;DE;In 


German) 
Practical experience with corrosion in remote heating systems 
in Denmark, 11:41253 (RA;DE;In German) 
Damage 
Abbreviated version of lecture on the subject of ‘Problems of 
legal liability for corrosion damage to radiators’, 11:40719 
(RA;DE;In German) 
Demineralization 


Desalination plant techniques for use in remote heating, 
11:41251 (RA;DE;In German) 


Abbreviated version of lecture on the subject of ‘Problems of 
legal liability for corrosion damage to radiators’, 11:40719 
(RA;DE;In German) 

Technical conditions for linking and legal aspects, 11:40720 
(RA;DE;In German) 

Water Treatment 

Practical and hints for heating water treatment, 
11:41250 (RA;DE;In German) 

Questions of remote heating water treatment and corrosion in 
remote heating systems, 11:41246 (R;DE;In German) 

Water Treatment Plants 
Desalination plant techniques for use in remote heating, 
11:41251 (RA;DE;In German) 


Chemical Radiation Effects 
press a aca sd erm get yr ater ogre rag 


water containing DNA (Protons and alpha- 
ote oy 11:41751 (;GB) 
Derivatization 


Dihydroxyboryldeoxyuridine (DBDU); can a borated 
nucleoside deceive the DNA molecule, 11:41716 (R;US) 
Libraries 
Human chromosome-specific DNA libraries: construction and 
<i ame 11:41678 (J;US) 
Column Chromatography 


Nucleic acid ly: substitute 
for RPC-5 columns, it:41187 (J;US) 
Radiation Effects 
“ae of physical and chemical reactions produced in 
irradiated water containing DNA (Protons and alpha- 
particles), 11:41751 (J;GB) 


DNA REPAIR 
Synthesis of amino derivatives of dithio acids as potential 
radiation-protective agents. Annual report, 15 March-31 
August 1983, 11:41713 (R;US) 
DOEL-1 REACTOR 
Doel Beveren, Flandre, Belgium 
Feedwater 
Application of Relap-5 to the analysis of the Doel-2 steam 
generator tube rupture accident and studies of the Doel 1-2 
loss of feedwater and feedwaterline break accidents, 
11:40574 (RA;US) 
Accidents 


Application of Relap-5 to the analysis of the Doel-2 steam 
generator tube rupture accident and studies of the Doel 1-2 
loss of feedwater and feedwaterline break accidents, 
11:40574 (RA;US) 

DOEL-2 REACTOR 
Doel Beveren, Flandre, Belgium 


solid support material 
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Reactor Accidents 
Application of Relap-5 to the analysis of the Doel-2 steam 
generator tube rupture accident and studies of the Doel 1-2 
loss of feedwater and feedwaterline break accidents, 
11:40574 (RA;US) 
Steam Generators 
Application of Relap-5 to the analysis of the Doel-2 steam 
generator tube rupture accident and studies of the Doel 1-2 
loss of feedwater and feedwaterline break accidents, 
11:40574 (RA;US) 
DOLOMITE 
Age Estimation 
Geochemistry and origin of regional dolomites. Annual 
progress report, July 26, 1985-July 25, 1986, 11:41910 (R;US) 


Geochemistry and origin of regional dolomites. Annual 
progress report, July 26, 1985-July 25, 1986, 11:41910 (R;US) 
DOLPHINS 
See CETACEANS 
DOMESTIC SAFEGUARDS 
Research 
UKAEA Safe; R and D Project. Progress report for the 
period May 1984-April 1985, 11:40064 (R;GB) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 


See also CHEMICAL DOSEMETERS 
Calibration 
Climax spent fuel dosimetry. Progress report, September 1980- 
September 1981, 11:40026 (R;US) 
DOSIMETERS 
See DOSEMETERS 
DOUBLET-3 DEVICE 


Doublet III annual report, October 1, 1984-September 30, 
1985, 11:42337 (R;US) 
Plasma Diagnostics 
Large area position-sensitive X-ray detector for a Bragg crystal 
spectrometer, 11:41477 (J;NL) 
DR-3 REACTOR 
Risoe National Lab., Roskilde, Denmark 
Three-Dimensional Calculations 
Development of a model of the Danish research reactor DR3, 
11:40467 (R;DK) 
DRAG EFFECT 
See ELECTROPHORESIS 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 
Fields 
Development of a tapered cell drift chamber II: operation in 
high magnetic fields and different gas pressures, 11:41453 
(R;GB) 


Development of a tapered cell drift chamber II: operation in 
high magnetic fields and different gas pressures, 11:41453 
(R;GB) 


Resolution 
High resolution drift chambers, 11:41458 (J;NL) 
Position resolution of the track drift chamber (TPC) in the 
magnetic field, 11:41450 (R;DE;In German) 


Development of a tapered cell drift chamber II: operation in 
high magnetic fields and different gas pressures, 11:41453 
(R;GB) 

DRILL BITS 
Design 

Study to determine the optimum bit offset at various drilling 

depths, 11:41254 (RA;US) 
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DRILL CORES 
Age Estimation 
Further tests of the paleomagnetic core-orienting technique, 
11:41856 (RA;US) 
Data Analysis 
Western gas sands project, core program, 11:39839 (RA;US) 
Data Compilation 
Western gas sands project, core program, 11:39839 (RA;U3) 
Fracture Mechanics 
Proposal to support the Natural Buttes, Utah massive hydraulic 
fracturing project to be performed by Gas Producing 
sera rea Inc., 11:39730 (RA;US) 


Geologic Fractures 
Application of fractography to core and outcrop fracture 
investigations, 11:41892 (RA;US) 
Properties 


Proposal to support the Natural Buttes, Utah massive hydraulic 
fracturing project to be performed by Gas Producing 
Enterprises, Inc., 11:39730 (RA;US) 


Mineralogical analyses of drill core samples from Midlands 
Gas Corporation wells - Federal 0370 No. 1 and Federal 
2962 No. 1, Phillips County, Montana, 11:39728 (RA;US) 

Nuclear Magnetic Resonance 

NMR measurements on Western Gas Sands core, 11:39719 

(RA;US) 
Oil Saturation 

Final core analysis results for Joseph J.C. Paine Midlands 
Federal No. 1-0296 Wildcat, Valley County, Montana, 
11:39661 (RA;US) 


Further tests of the paleomagnetic core-orienting technique, 
11:41856 (RA;US) 


Further tests of the 
11:41856 (RA;US) 


; lenting techalene, 


Final core analysis results for Joseph J.C. Paine Midlands 
Federal No. 1-0296 Wildcat, Valley County, Montana, 
11:39661 (RA;US) 


Final core analysis results for Joseph J.C. Paine Midlands 
Federal No. 1-0296 Wildcat, Valley County, Montana, 
11:39661 (RA;US) 

Rock Mechanics 

Application of y to core and outcrop fracture 
investigations, 11:41892 (RA;US) 

Proposal to support the Natural Buttes, Utah massive hydraulic 
fracturing project to be performed by Gas Producing 
Enterprises, Inc., 11:39730 (RA;US) 

Water Saturation 

Final core analysis results for Joseph J.C. Paine Midlands 
Federal No. 1-0296 Wildcat, Valley County, Montana, 
11:39661 (RA;US) 

DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See SHIPS 
DRILLING 
See also DIRECTIONAL DRILLING 
OFFSHORE DRILLING 
ROCK DRILLING 
ROTARY DRILLING 
WELL DRILLING 


Study to determine the optimum bit offset at various drilling 
depths, 11:41254 (RA;US) 
Research Programs 


Study to determine the optimum bit offset at various drilling 
depths, 11:41254 (RA;US) 
FLUIDS 


Limited to materials used in well drilling. 


Evaluations 
Comparison of the effects of rotary wash and air rotary 
drilling techniques on pumping test results, 11:41345 (R;US) 


Special drilling fluids reduce formation damage, 11:39675 
(RA;US) 


Rock-Fiuid Interactions 
Western Gas Sands Project, January 1-31, 1980, 11:39801 
(RA;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING (ROCK) 
See ROCK DRILLING 
DRILLS 
Control Equipment 
Cam-controlled boring bar, 11:41277 (P;US) 
DROPLETS 
Surfactants 


Theory es hydrodynamical turbulence, 11:41994 
(R;US) 

DRY DEPOSITION 

See DEPOSITION 
DRY-STEAM SYSTEMS 

See VAPOR-DOMINATED SYSTEMS 
DRY-TYPE COOLING TOWERS 

See COOLING TOWERS 
DTO 

See DEUTERIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 


Essential influence parameters on the economics of modular 


Introduction into modular cogeneration plant technology, 
11:40863 (RA;DE;In German) 


Economics 
Essential influence parameters on the economics of modular 
cogeneration plants, 11:40864 (RA;DE;In German) 


Financing and management possibilities of modular 
cogeneration plants, 11:40866 (RA;DE;In German) 


Dual-purpose power plant technology for operators of public 
utilities, 11:40862 (R;DE;In German) 

Modular cogeneration plants - operational experience and 
development tendencies, 11:40865 (RA;DE;In German) 


Environmental and standards for cogenerators. 
Final report, January 1983-March 1985 (volume 1), 11:40734 
(R;US) 

Program 

Financing and management possibilities of modular 

cogeneration plants, 11:40866 (RA;DE;In German) 
Standards 

Environmental ions and standards for cogenerators. 
Final report, January 1983-March 1985 (volume 1), 11:40734 
(R;US) 

DUBAI 

See UNITED ARAB EMIRATES 
DUSTS 

Air Pollution 

Dust control at hazardous-waste sites. Handbook, 11:41607 
(R;US) 

Air Pollution Abatement 

Control-technology assessment of solid-material handling, 
Phase 1 - bag opening, emptying, and disposal at Rohm and 
Haas Delaware Valley Valley, Inc., Bristol, Pennsylvania, 11:41553 
(R;US) 

Control 

Dust control at hazardous-waste sites. Handbook, 11:41607 

(R;US) 


Light Scattering 
Optical properties of blow-off particulates. Technical report, 1 
August 1982-31 January 1984, 11:41504 (R;US) 
DYE LASERS 
Performance 
Laser resonance ionization in a glow discharge, 11:41144 
G;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 





PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


= 150/sup */, 11:42185 (J;US) 
= 150/sup */, 11:42185 (J;US) 


Tay spectroscopy in the N=90 region. Part 
B. ato 11:42181 (RA;FI) 


High-spin gamma-ray spectroscopy in the N=90 region. Part 
B. Recent results in ™5,4°**57Dy, 11:42181 (RA;FI) 
DYSPROSIUM BORIDES 


Moessbauer Effect 
57Fe Moessbauer study of RE2Fe:.B, 11:41026 (R;FR) 


EARTH ATMOSPHERE 


See also EARTH MAGNETOSPHERE 
IONOSPHERE 


Diffusion 
Proceedings of the DOE/AMS air pollution model evaluation 
- workshop. Volume 2. Statistical analysis of results, 11:41513 
(R;US) 
Energy Budgets 
Carbon dioxide and the radiation budget, 11:41531 (RA;US) 
Gamma Radiation 
Characterization of the gamma 
atmosphere, 11:41930 (R;US) 
EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 
Ton Plasma Waves 
Electrostatic ion waves generated by ion loss-cone distributions 
in the magnetosphere, 11:41950 (R;SE) 
Magnetic Field Configurations 
Magnetic reconnection in space and laboratory plasmas; 
a ee was eens 
Reconnection, Los Alamos, NM, October 3-7, 1983, 
11:41952 (B;US) 
EARTH-COVERED BUILDINGS 
Construction 


radiation in space and in the 


Designing to overcome spatial, structural and waterproofing 
and problems in earth shelter housing, 11:40766 (RA;US) 


Designing to overcome spatial, structural and waterproofing 
and problems in earth shelter housing, 11:40766 (RA;US) 
Energy Conservation 
Experimental passive solar performance assessment of an earth- 
sheltered house, 11:40242 (RA;US) 
Thermal performance of a solar earth-shelter compared to in- 
situ soil temperature, 11:40773 (RA;US) 
Feasibility Studies 
Applicability and of earth-sheltered 
residential and non-residential, 11:40763 (RA;US) 
Passive Solar Heating Systems 
i assessment of an earth- 


Experimental passive solar performance 
sheltered house, 11:40242 (RA;US) 
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Temperature Measurement 
Thermal performance of a solar earth-shelter compared to in- 
situ soil temperature, 11:40773 (RA;US) 
Waterproofing 
Designing to overcome spatial, structural and waterproofing 
and problems in earth shelter housing, 11:40766 (RA;US) 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
ECOLOGY 
Research Programs 
Alternative technologies: research and development by CEER 
in Puerto Rico, 11:40130 (RA;US) 
LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 


See DIFFUSION 
EGYPTIAN ARAB REPUBLIC 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - the Middle East and North 
Africa, 11:40315 (R;GB) 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENFREQUENCY 
Computer Calculations 
in the calculation methods for eigenfrequencies, 
11:41237 (R;NL;DU) 
EIGENVALUES 
Iterative Methods 
Subspace iteration method for nonsymmetric eigenproblems, 
11:42256 (R;SU;In Russian) 
EDP 
See INDUSTRIAL PARKS 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
ELECTRETS 
Charge Transport 
Investigation of charge transport in the thermoelectret state of 
some ceramics and glasses. Progress report, 11:41073 (R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
Battery Separators 
Zinc/nickel oxide membrane separator studies. Final 
report, 15 July 1984-1 July 1985, 11:40700 (R;US) 
Performance 
Rechargeable high-voltage low-temperature molten-salt cell 
Na/B”-alumina/SCls* in AlCls-NaCl. Final report, 11:40701 
(R;US) 
ELECTRIC CABLES 
Aging 
Condition monitoring of electrical cables located inside 
containment, 11:40654 (BA;US) 
Electrical Testing 
Three Mile Island techniques to detect in electrical 
measurement and control circuits, 11:40650 (BA;US) 
In-Service Inspection 
Condition monitoring of electrical cables located inside 
containment, 11:40654 (BA;US) 


Condition monitoring of electrical cables located inside 
containment, 11:40654 (BA;US) 


Physical Radiation Effects 
Progress on qualification testing methodology study of electric 
Gahan, 110534 RAS) 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 





1498 / ERA-11/18 


Three Mile Island techniques to detect degradation in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Post-Irradiation Examination 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
Three Mile Island techniques to detect in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Testing 
Progress on i testing methodology study of electric 
cables, 11:40534 (RA;US) 
ELECTRIC CONTACTS 
Physical Radiation Effects 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
Post-Irradiation Examination 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
ELECTRIC DIPOLES 
Levitation 
Electrostatic levitation of a dipole, 11:42264 (J;US) 
ELECTRIC FIELDS 
Effects 
Physical interaction of 1-Hz to 100-kHz electric and magnetic 
fields with living organisms, 11:41782 (R;US) 
Instruments 


Measuring 
Research for electric energy systems. Annual report, 
December 1985, 11:40326 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
Equipment Protection Devices 
On the effect of load behaviour on the dynamic processes after 
failure of generating units in electricity supply systems; 
11:40327 (R;DE;In German) 


Performance 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
Compact reactor/ORC power source, 11:40420 (R;US) 


Research Programs 
[Self throttling turbine]. Final report, 11:40845 (R;US) 
IC LOGGING 


Frequency Analysis 
Self and transfer impedances of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
Selection 
Self and transfer impedances of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
ELECTRIC MOTORS 
Aging 


Operating experience and aging assessment of electric motors, 
11:40439 (BA;US) 


and aging assessment of electric motors, 


Operating experience 
11:40439 (BA;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Cost 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 


——s Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Residential energy demand in the United States, 11:40833 
(B;US) 
Meetings 


Value of service reliability to consumers: proceedings, 11:40746 
(R;US) 
Prices 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Production 
Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Value of service reliability to consumers: proceedings, 11:40746 
(R;US) 


ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 


ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC UTILITIES 
Cogeneration 
Changing structure of the cogeneration industry, 11:40727 
(RA;US) 
Cogeneration - utility operational issues, 11:40729 (RA;US) 
Considerations for effective contract negotiations, 11:40731 
(RA;US) 
Implementation of PURPA, 11:40730 (RA;US) 
rein approach to cogeneration development, 11:40732 
;US) 
Power generating at Southern California, 11:40728 (RA;US) 
Texas-New Mexico Power Company's cogeneration 
involvement, 11:40726 (RA;US) 
Utility Participation - cogeneration ventures: a developer's 
perspective, 11:40733 (RA;US) 
Data Compilation 
Electric Power Monthly, April 1986, 11:40743 (R;US) 
Electric Power Annual, 1985, 11:40744 (R;US) 
Diversification 
bears of reports presented to Utah Power management 
hich recommended the establishment of a nonregulated 
subsidiary, 11:40725 (RA;US) 
Utility participation - cogeneration ventures: a developer's 
perspective, 11:40733 (RA;US) 
Economics 
On line updates of generating unit performance characteristics 
dispatch involving several plant sources with 
different heat rates), 11:40293 (RA;US) 
Energy Consumption 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US). 
Fuel Substitution 


Quarterly Coal Report, January-March 1986, 11:39529 (R;US) 
Fuels 


Cost and Quality of Fuels for Electric Utility Plants, 1985, 
11:40742 (R;US) 
Income 
Economic analysis of electric utility earnings attrition. Final 
report, 11:40745 (R;US) 


Old units for the future: modernization of controls for 
performance and operation at Duke Power Company, 
11:40299 (RA;US) 

System expansion analysis: a comparison of conventional coal 
and British Gas Corporation/Lurgi Gasification-Combined- 
Cycle Power plants. Final report, 11:40285 (R;US) 

Profits 
Economic analysis of electric utility earnings attrition. Final 
report, 11:40745 (R;US) 
Supply and Demand 
Coal distribution, January-March 1986, 11:39560 (R;US) 
ELECTRICAL ENGINEERING 


Research Programs 
Electronic Engineering Department Thrust Area report, FY 
1985, 11:41332 (R;US) 


survey 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 
Seismic Effects 
Component fragilities - data collection, analysis and 
interpretation, 11:40531 (RA;US) 
Testing 
Fire protection and hydrogen burn equipment survival 
research, 11:40536 (RA;US) 





ELECTRICAL INSULATORS 
Radiotyels 


ELECTRICAL INSULATORS 
Radiolysis 


Hahn-Meitner-Institute, Division of Radiation Chemistry. 
j Scientific report 1982, 11:41212 (R;DE;In German) 
ELECTRICAL TESTING 
Test Facilities 
Coaxial test fixture, 11:41318 (P;US) 
POWERED VEHICLES 


Contribution to determining the energy and the 
range of electrical road vehicles, 11:40883 (R;DE;In 


i energy consumptica and the 
range of electrical road vehicles, 11:40883 (R;DE;In 
German) 


Consumer preferences for electric vehicles. Final report, 
11:40882 (R;US) 


See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 


Combined NO/sub x//SO/sub x/ using an electrochemical 
menierane concentrator. Six month progress report, 11:39517 


rere the Gwe 11:40761 (P:US) 


Method of determining methane and electrochemical sensor 
therefor, 11:39921 (P;US) 
IENCEPHALOGRAPHY 


Data Analysis 
Dimensionlity ofthe human clectroencephalogram, 1141702 


super acid electrolytes. Final report, June 
1982-December 1985, 11:40759 (R;US) 
ELECTROMAGNETIC FIELDS 
Finite Element Method 
Triangular discretization method for the evaluation of RF- 
fields in waveguides and cylindrically symmetric cavities, 
11:42254 (R;DE) 
ELECTROMAGNETIC PULSES 
Electric Fields 
Electron-ion recombination in air at EMP fields. Technical 
report, 16 March 1984-16 April 1985, 11:41502 (R;US) 


Specifications 
Review of non-Navy programs, standards and specifications, 
11:41273 (R;US) 


Review of non-Navy programs, standards and specifications, 
11:41273 (R;US) 
GNETIC RADIATION 
See also 


for a spherically 
symmetric refracting medium. Final report, 11:41944 (R;US) 
ELECTROMAGNETIC SURVEYS 
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imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 
Field Tests 
Research and development of medium frequency 


oe : 
11:41884 << 


Processing 
Research and development of medium frequency 
instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 


ELECTROMAGNETIC TESTING 
Test Facilities 
ic test facilities at Sandia National Laboratories, 
11:41329 (R;US) 
MAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMIGRATION 
See ELECTROPHORESIS 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ANTINEUTRINOS 
Energy Spectra 
On the restoration of reactor antineutrino from the 
anti vsub(e) + p — n + e* reaction, 11:42005 (R;SU;In 
Russian 


) 
ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAM INJECTION 
High current betatron for a free electron laser. 
August 1, 1982-July 31, 1983, 11:41384 (R;US) 
ELECTRON BEAMS 
Acceleration 
Rebatron as a high-energy accelerator. Memorandum report, 
11:41363 (R;US) 
Beam Injection 
Rapid electron beam accelerator (REBA-tron), 11:41378 
(P;US) 
Beam Production 
Theory and simulation of high-brightness electron beam 
production from laser-irradiated photocathodes in the 
presence of dc and rf electric fields, 11:41390 (R;US) 
Beam Profiles 
X-ray beam size measurements on the Advanced Test 
Accelerator, 11:41376 (R;US) 
Beam Transport 
Modeling ion-focused transport of electron beams with simple 
beam-envelope simulations, 11:41372 (R;US) 


Focusing 
Modeling ion-focused transport of electron beams with simple 
beam-envelope simulations, 11:41372 (R;US) 


Microwave Radiation 
i high-power microwave generator, 
11:41969 (R;US) 


IFR channel-guiding of spinning beams, 11:41373 (R;US) 
Reaction Kinetics 
Microwave emission from a nonrelativistic electron beam. 
Technical report, 3 January-31 October 1984, 11:42224 
(R;US) 


Index of refraction of a free-electron-laser beam, 11:42267 
G;US) 
CONFIGURATION (ATOMS) 


, 
energy loss straggling of low 

velocity protons in an electron gas, 11:41989 (J;DD) 
ELECTRON MICROPROBE ANALYSIS 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
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ELECTRON REACTIONS 
Knock-Out Reactions 
cross sections in the framework of the 
continuum shell model, 11:42205 (R;DE;In German) 
Quasi-Elastic Scattering 
Reaction /sup 12/C(e-italic,e-italic/sup '/p) in the dip region, 
11:42162 (J;US) 
ELECTRON SPECTROSCOPY 
See also PHOTOELECTRON SPECTROSCOPY 
Tunnel Effect 
Photothermal modulation of the gap distance in scanning 
tunneling microscopy, 11:41474 (J;US) 
TURE 


jus transport in tokamaks with ohmic and auxiliary 
“eae 11:42298 (R;DE) 
Temperature Distribution 
Anomalous transport in tokamaks with ohmic and auxiliary 
heating, 11:42298 (R;DE) 
ELECTRON-ATOM COLLISIONS 
Excitation 
Principal-quantum-number dependence of coherence and 
correlation for excitation of helium by electrons, 
11:41984 (J;US) 
INIC 


See also DELAY CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 


Electrical Testing 
Three Mile Island techniques to detect in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Physical Radiation Effects 
Three Mile Island techniques to detect in electrical 
measurement and control circuits, tiieoee caacuies 
Three Mile Island instrumentation system for characterization 
of electrical circuits, 11:40653 (BA;US) 
Post-Irradiation Examination 
Three Mile Island techniques to detect degradation in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Three Mile Island instrumentation system for characterization 
of electrical circuits, 11:40653 (BA;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also OSCILLOGRAPHS 
RESONATORS 


Research Programs 
Electronics Department progress report 1984, 11:41328 (R;DK) 


Specifications 
measurements, 11:41445 (R;PL) 
STRUCTURE 


For electron configuration in atoms and molecules, and electron 
band structure in solids. 
Hartree-Fock Method 
Numerical studies of the g-hartree density functional in the 
Thomas-Fermi scaling limit, 11:41957 (R;DE) 
ELECTRON-ION COLLISIONS 
Energy Levels 
Resonance states in disordered systems, 11:42244 (R;FR) 
Inner-Shell Ionization 
Oe ee 
inner-shell electron ionization, 11:41986 (J;US) 


Ionization 
metal ions: Ni/sup 


ionization of multicharged 
3+/, Cu/sup 2+/, Cu/sup 3+/, and Sb/sup 3+-/, 11:41985 
G;US) 


September 1985, 11:41954 (R;US) 
INTERACTIONS 


Annihilation , 
Are there heavy quarks of mass 23 GeV, 11:42001 (R;DE) 
Fragmentation corrections to triple energy correlations 
high-energy e-italic” e* annihilation, 11:42064 (J;US) 

OE ne: 
for single photons from radiative neutrino 
ypc cern rk acarardycom = maggedy— yt o 


ELECTRONS 
Superconductivity 


Composite Models 
Signals for compositeness in e-italic” e*—>e~ e* and e- 
italic” e*+—+p~ p*, 11:42063 (J;US) 
Electron Density 
Electron-positron density functional theory, 11:42058 (R;FI) 
Electroproduction 


Measurement of the photon structure function F2sup(y) at Q? 
from 7 to 70 (GeV/c)%, 11:42003 (R;DE) 
Functional Models 
Electron-positron density functional theory, 11:42058 (R;FI) 
Inclusive Interactions 


Searching for the intermediate-mass Higgs boson, 11:42067 
(J;US) 
Neutral Currents 
Electroweak interaction in the reaction e* e~—>7* 2 at 
PETRA, 11:42012 (R;FR;In French) 
Pair Production 
Electroweak interaction in the reaction e* e~—»7r* 2~ at 
PETRA, 11:42012 (R;FR;In French) 
Lepton pair production in double tagged two-photon 
interactions, 11:41999 (R;DE) 
Particle Production 
Excited lepton search, 11:42015 (R;FR) 
Reviews 
Jets in e* e~ annihilation and QCD, 11:42034 (R;DE) 
Results from PETRA on electroweak effects and tests of 
QED, 11:42017 (R;DE) 
Search for supersymmetric particles at PEP and PETRA, 
11:42000 (R;DE) 
Amplitudes 


Scattering 
Signals for compositeness in e-italic” e*+—»e~ e* and e- 
italic” e+». x*, 11:42063 (J;US) 
Total Cross Sections 
Viable axion model, 11:42036 (R;DE) 
ELECTRON-PROTON INTERACTIONS 
Physics at HERA - prospects from a theorist’s point of 
view, 11:42038 (R;DE) 
Particle Production 
Looking for colored leptons. II, 11:42065 (J;US) 
ELECTRONS 


Epithelial cell kinetics in mouse and rat skin irradiated with 
electrons, 11:41723 (R;US) 
Electric Fields 
Electron-ion recombination in air at EMP fields. Technical 
report, 16 March 1984-16 April 1985, 11:41502 (R;US) 
Energy Losses 
Slow electrons in condensed matter, 11:42234 (J;US) 
Energy-Level Density 
Enhanced superconductivity in quasi-two-dimensional systems, 
11:42251 (J;US) 
Excited States 
Excited lepton search, 11:42015 (R;FR) 
Lifetime 
Lifetime effects in low-stage intercalated graphite systems, 
11:41095 (J;US) 
Magnetic Moments 
On the apparatus-dependence of the anomalous magnetic 
moment of the electron, 11:42105 (R;SU) 
Electrodynamics 


On the apparatus-dependence of the anomalous magnetic 
moment of the electron, 11:42105 (R;SU) 
Radiative Decay 
New experimental limit on the stability of the electron, 
11:42026 (J;US) 


Enhanced superconductivity in quasi-two-dimensional systems, 
11:42251 G;US) 


Slowing-Down 
Slow electrons in condensed matter, 11:42234 (J;US) 


Enhanced superconductivity in quasi-two-dimensional systems, 
11:42251 G;US) 





Methods for computer analysis and comparison of two- 
dimensional protein patterns obtained by electrophoresis, 
11:41668 (RUS) 

SLECTROSTATIC ACCELERATORS 
Uses 


Small electrostatic accelerator as a tool for research in material 
science, 11:41314 (RA;XA) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTARY PARTICLES 


See also BEAUTY PARTICLES 
CHARM PARTICLES 


Two simple methods for the computation of the density matrix 
of heavy quantum particles, 11:42252 (R;US) 
Programs 


Particle physics experiments. 1985, 11:42019 (R;GB) 


ELLIPSOMETERS 
Data Acquisition Systems 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
ELMO BUMPY TORUS 


US-Japan bumpy torus workshop. Final report, 11:42279 
;US) 


Differentiation and carcinogenesis: an integrated multilevel 
study of mechanisms from molecules to man. Progress 
report, 11:41675 (R;US) 

Cell Proliferation 

Differentiation and carcinogenesis: an integrated multilevel 
study of mechanisms from molecules to man. Progress 
report, 11:41675 (R;US) 

EMBRYOS 
Growth 

Rapid aquatic toxicity assay using incorporation of tritiated- 
thymidine into sea urchin, Arbacia p embryo: 
evaluation of toxicant exposure ssosedints 11:41769 (R;US) 


See ACCIDENTS 
EMERGENCY PLANS 
Automated geography and emergency management, 11:41885 
G;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMITTANCE (BEAM) 
See BEAM EMITTANCE 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDANGERED SPECIES 
Ecology 
Ecology and conservation of an endangered rattlesnake, 
Sistrurus catenatus, in Missouri, USA, 11:41603 (J;GB) 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENERGY AUDITS 
C Codes 
Techniques used in CMHC2 to model radiation exchanges and 
the urban heat island effect, 11:40769 (RA;US) 
E Codes 
ECAP: Comprehensive energy and cost analysis procedure for 
microcomputers, 11:40770 (RA;US) 
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ENERGY BALANCE 
Data 
Hessian energy balance 1975 to 1983. Revised results, 11:40704 
(R;DE;In German) 
Federal Republic of Germany 
Hessian energy balance 1975 to 1983. Revised results, 11:40704 
(R;DE;In German) 
Regional Analysis 
Hessian energy balance 1975 to 1983. Revised results, 11:40704 
(R;DE;In German) 
ENERGY CONSERVATION 
Annual report to the Congress and the President on industrial 
energy efficiency improvement, 1984, 11:40838 (R;US) 
Energy-related business development grant project. Second 
quarterly report, April 1-June 30, 1986, 11:40822 (R;US) 
Evaluations 


Consumer energy conservation policies. A multi-national study, 
11:40738 (R;DE) 
Coordinated Research Programs 
CECP - a multi-national study of local energy conservation 
schemes. Summary research note, 11:40736 (R;DE) 
Historical Aspects 
Impact of the issue attention cycle on energy conservation 
policy, 11:40737 (R;DE) 


Consumer energy conservation policies. A multi-national study, 
11:40738 (R;DE) 
Aspects 


Impact of the issue attention cycle on energy conservation 
policy, 11:40737 (R;DE) 
T Transfer 
Technology transfer for DOE's office of buildings and 
community systems: assessment and strategies, 11:40714 
(R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Computerized Control Systems 

Measurement of temperature, humidity, and fluid flow, 
11:40782 (RA;US) 

Residential demand controller field test, 11:40797 (RA;US) 

Data Acquisition Systems 

Applications of microcomputers in data collection, 11:40790 
(RA;US) 

Data acquisition and testing at the Tennessee 
Conservation in Housing (TECH) complex, 11:40798 
(RA;US) 

Data acquisition and analysis in multi-family dwellings, 
11:40803 (RA;US) 

Design of a large-scale metering project, 11:40781 (RA;US) 

Energy signature monitor (ESM) - lessons learned, 11:40789 
(RA;US) 

Experiment with a remote data sharing network, 11:40791 
(RA;US) 

Experiment with a remote data sharing network, 11:40805 
(RA;US) 

Field data acquisition hardware, 11:40788 (RA;US) 

Information processing of energy consumption data, 11:40794 
(RA;US) 

Obtaining building energy data - problems and solutions, 
11:40801 (RA;US) 

it effects and normalization of field monitoring results, 
11:40795 (RA;US) 

Overview of the guiding principles concerning design of 
experiments, instrumentation, and measuring techniques, 
11:40780 (RA;US) 

Planning and design of field data acquisition and analysis 
projects: a case study, 11:40779 (RA;US) 

PREP - Project on Restaurant Energy Performance, 11:40812 
(RA;US) 

Principles of data processing and analysis, 11:40793 (RA;US) 

Real-time sensor and system fault detection using analytical 
and statistical techniques, 11:40796 (RA;US) 

Remote data acquisition system for building energy data, 
11:40787 (RA;US) 

Remote data acquisition systems using portable personal 

computers, 11:40792 (RA;US) 
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Data Compilation 
Energy consumption and structure of the US residential sector: 
changes between 1970 and 1984, 11:40749 (R;US) 
Instruments 
Overview of the guiding principles concerning design of 
experiments, instrumentation, and measuring techniques, 
11:40780 (RA;US) 
Monitoring 
Alternate method to acquire energy usage and occupance data, 
11:40784 (RA;US) 
Berkeley Solar Group/Sheraton Place Garden Court Light 
Monitoring Project - Phase I, 11:40808 (RA;US) 
DAS problems in the warm, humid climate, 11:40806 (RA;US) 
Experiment with a remote data sharing network, 11:40805 


(RA;US) 
buildings in hot, humid 


Instrumentation for monitoring 
climates, 11:40783 (RA;US) 

Modular microcomputer-based data acquisition system for 
monitoring energy consumption in buildings, 11:40786 
(RA;US) 

Research results: Dayton Power and Light's energy home, 
11:40768 (RA;US) 

Short-term tests to measure building thermal parameters, 
11:40809 (RA;US) 

Whole-building performance, 11:40807 (RA;US) 

Reserves 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
ENERGY CONVERSION 
See also SOLAR ENERGY CONVERSION 

Alternate p energy sources. Final report, 3 March-21 

September 1983, 11:40662 (R;US) 
ENERGY DEMAND 
Computerized Simulation 

Contribution to determining the energy consumption and the 
range of electrical road vehicles (Calculations for given test 
cycle), 11:40883 (R;DE;In German) 

ENERGY INFORMATION ADMINISTRATION 


Catalogs 
Energy Facts 1985, 11:39561 (R;US) 
Performance 


Performance evaluation of the Energy Information 


Administration, Department of Energy. Fiscal years 1984 
and 1985, 11:42441 (R;US) 
Information 


Energy Facts 1985, 11:39561 (R;US) 
ENERGY INTEGRATED INDUSTRIAL PARKS 
See INDUSTRIAL PARKS 
ENERGY MODELS 
Coal 
Application of coal in the year 2000 - economic and raw 
material-related aspects, 11:40740 (R;DE;In German) 
Directories 
Directory of Energy Information Administration Model 
Abstracts, 11:40703 (R;US) 
Economics 
Application of coal in the year 2000 - economic and raw 
material-related aspects, 11:40740 (R;DE;In German) 
Federal Republic of Germany 
Application of coal in the year 2000 - economic and raw 
material-related aspects, 11:40740 (R;DE;In German) 
Forecasting 
Application of coal in the year 2000 - economic and raw 
material-related aspects, 11:40740 (R;DE;In German) 


schemes. Summary research note, 11:40736 (R;DE) 
Energy Conservation 
Consumer energy conservation policies. A multi-national study, 
11:40738 (R;DE) 
Historical Aspects 
Impact of the issue attention cycle on energy conservation 
policy, 11:40737 (R;DE) 
Political Aspects 
Impact of the issue attention cycle on energy conservation 
policy, 11:40737 (R;DE) 


ENERGY RECOVERY 
Feasibility Studies 
Comprehensive study on the feasibility of energy recovery 
from sewage sludge. Final report, 11:40868 (R;US) 
ENERGY SOURCE DEVELOPMENT 
Political Aspects 
Social, political and economic aspects of the global transition 
to the solar age, 11:40128 (RA;US) 
Socio-Economic Factors 
Social, political and economic aspects of the global transition 
to the solar age, 11:40128 (RA;US) 
ENERGY STORAGE 
Alternate propulsion energy sources. Final report, 3 March-21 
September 1983, 11:40662 (R;US) 
SUPPLIES 


See also FUEL SUPPLIES 
Socio-Economic Factors 
Boom and bust in energy extraction, 11:40705 (R;US) 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 


Aging 
Equipment qualification and survivability research at Sandia 
National Laboratories, 11:40535 (RA;US) 
Failure analysis and success analysis: Roles in plant aging 
assessments, 11:40655 (BA;US) 
Simulation 


Computerized 
Models for BWR and PWR engi 
CONTAIN code, 11:40602 (RA;US) 
Design 
Nuclear reactor safety device, 11:40642 (P;US) 
Failures 
Failure analysis and success analysis: Roles in plant aging 
assessment, 11:40655 (BA;US) 
Fault Tree Analysis 
Digraph Matrix Analysis: A new approach to systems 
interaction analysis, 11:40656 (BA;US) 


safety features in the 


Nuclear reactor safety device, 11:40642 (P;US) 
Testing 
Equipment qualification and survivability research at Sandia 
National Laboratories, 11:40535 (RA;US) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MICROBIAL EOR 
Cost Benefit Analysis 
Analysis of benefits for research and development projects for 
unconventional gas resources proposed the Gas Research 
Institute, 11:39895 (RA;US) 
Empirical study of the natural gas industry, 11:39893 (RA;US) 
Gas recovery from tight formations: a function of technology 
and economics, 11:39903 (RA;US) 
Data Compilation 
Executive summary, unconventional gas sources, 11:39897 
(RA;US) 
Demonstration Programs 
Western Gas Sands Project, status report, 11:39786 (RA;US) 
Western Gas Sands Project status report, 11:39788 (RA;US) 
Western Gas Sands Project status report, 11:39789 (RA;US) 
Western Gas Sand Project status report, 11:39790 (RA;US) 
Western Gas Sands Project status report, 11:39791 (RA;US) 
Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 
Western Gas Sands Project status report, 11:39794 (RA;US) 
Western Gas Sands Project, project plan document FY 1980, 
11:39808 (RA;US) 
Economic Analysis 
Interim economic analysis of natural gas production from tight 
formations in selected western basins, 11:39782 (RA;US) 
Feasibility Studies 
Gas recovery from tight formations: a function of technology 
and economics, 11:39903 (RA;US) 
Research Programs 
Enhanced oil recovery program plan, 11:39677 (R;US) 
Semi-annual report for the unconventional recovery program, 
11:39879 (RA:US) 





ENHANCED RECOVERY 
Research Programs 


Strategic plan for enhanced gas recovery, 11:39890 (RA;US) 
Western Gas Sands Project, status report, 11:39786 (RA;US) 
Western Gas Sands Project status report, 11:39787 (RA;US) 
Western Gas Sands Project status report, 11:39788 (RA;US) 
Western Gas Sands Project status report, 11:39789 (RA;US) 
Western Gas Sand Project status report, 11:39790 (RA;US) 
Western Gas Sands Project status report, 11:39791 (RA;US) 
Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 
Western Gas Sands Project status report, 11:39793 (RA;US) 
Western Gas Sands Project status report, 11:39794 (RA;US) 
Western Gas Sands Project, project plan document FY 1980, 
11:39808 (RA;US) 
Western Gas Sands Project, project plan document FY 1981, 
11:39809 (RA;US) 
Technology Assessment 
Empirical study of the natural gas industry, 11:39893 Bags) 
Enhanced recovery of unconventional gas, the 
volume III (of 3 volumes), 11:39844 (RA;US) 

Interim economic analysis of natural gas production from tight 
formations in selected western basins, 11:39782 (RA;US) 
Strategic plan for enhanced gas recovery, 11:39890 (RA;US) 
Western Gas Sands Project, status report, 11:39786 (RA;US) 
Western Gas Sands Project status report, 11:39787 (RA;US) 

Technology Transfer 
Executive summary, unconventional gas sources, 11:39897 
(RA;US) 
Technology Utilization 
Enhanced recovery of unconventional gas, the methodology - 
volume III (of 3 volumes), 11:39844 (RA;US) 
Gas recovery from tight formations: a function of technology 
and economics, 11:39903 (RA;US) 
Well Drilling 
Western Gas Sands Project status report, 11:39791 (RA;US) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENRICHMENT PLANTS (CENTRIFUGE) 
See CENTRIFUGE ENRICHMENT PLANTS 
ENVIRONMENT 
Monitoring 
Annual environmental monitoring 
Berkeley Laboratory, 1985, 11:41583 (R;US) 
Environmental monitoring at the Lawrence Livermore 
National Laboratory. 1985 annual report, 11:41629 (R;US) 
Feed Materials Production Center environmental monitoring 
annual report for 1985, 11:41615 (R;US) 


of the Lawrence 


Radioactivity 
Environmental radioactivity in Denmark in 1984, 11:41625 
(R;DK) 
Radioactive environmental load in Cumbria from the Sellafield 
plant, 11:40048 (RA;DE;In German) 
Dosimetry 


Correction factors for TLD environment dosimetry, 11:41441 
(RA;DE;In German) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 


Monitoring 
Environmental research for underground coal gasification, 
11:39490 (J;US) 


Programs 
Environmental research for underground coal gasification, 
11:39490 (J;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
G Codes 
and risk assessment of toxic waste in a multimedia 
context, 11:41630 (R;US) 
On-Line Systems 
On-line prognosis of radiation exposure due to an increased 
level of emissions from nuclear power plants, 11:40484 
(RA;DE;In German) 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 


Glossary on the environmental impact of a nuclear war. 
Technical note, 11:41507 (R;US) 
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Mathematical Models 
Feasibility of dynamic models of the interaction of potential oil 
spills with bowhead and gray whales in the Bering, Chukchi, 
and Beaufort Seas, 11:39695 (R;US) 
Mitigation 
Plans for implementing the Columbia River Basin Fish and 
Wildlife Program in fiscal year 1986, 11:40107 (R;US) 
ENVIRONMENTAL MATERIALS 
Use only for unspecified samples from the environment. See also 
specific environmental materials. 
Calibration Standards 
Survey of currently available reference materials for use in 
connection with the determination of trace elements in 
biological and environmental materials, 11:41124 (R;XA) 
ENVIRONMENTAL POLICY 
Defects 
Property rights and fees as instruments of an economic rational 
air management policy, 11:40707 (R;DE;In German) 
Economic Analysis 
Property rights and fees as instruments of an economic rational 
air management policy, 11:40707 (R;DE;In German) 


Acid rain and the environment: an ethical perspective. Master's 
thesis, 11:41518 (R;US) 
Property rights and fees as instruments of an economic rational 
air management policy, 11:40707 (R;DE;In German) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
EOR 
See ENHANCED RECOVERY 
EPDM 
See ETHYLENE PROPYLENE DIENE POLYMERS 
EPRI 
Laboratories 
EPRI mobile geothermal laboratory. Final report, 11:40264 
(R;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Minimum energy state of MHD equilibria, 11:42288 (R;US) 
EQUIPMENT INTERFACES 
Codes 
EGA88: a function library for the IBM personal computer to 
support DeSmet C application programs for the IBM 
enhanced graphics adapter, 11:42409 (R;US) 
GPIB88: a function library for the IBM personal computer to 
support DeSmet C application programs for the National 
Instruments PC2 IEEE-488 controller, 11:42408 (R;US) 


SPRINT III: Serial/Parallel Remote Interface System 
development report, 11:41330 (R;US) 
Manuals 
SPRINT III: Serial/Parallel Remote Interface System 
development report, 11:41330 (R;US) 
EQUIPMENT PROTECTION DEVICES 


Design 
On the effect of load behaviour on the dynamic processes after 


failure of units in electricity supply systems, 
11:40327 (R;DE;In German) 
ERBIUM 150 
Energy Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 
ERBIUM 156 
Mass Spectra 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:42176 (J;US) 
ERBIUM 157 
High Spin States 
ng: meta linn Ey A edaarge Sm ger 
Proton alignments in 157,15, 15° 16Fr and "Ho, 11:42180 
RAF) 


150/sup */, 11:42185 (J;US) 


150/sup */, 11:42185 (J;US) 
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ERBIUM 158 
High Spin States 
ee eee in the N=90 region. Part 
Proton alignments in 157, 15°, 159 18°Fr and 57Ho, 11:42180 


High spin gamma-ray 'y in the N=90 region. Part 


spectroscop 
A. Proton alignments in 157,158 45° 16Fr and "Ho, 11:42180 
(RA;FI) 


ERBIUM 160 
High Spin States 
High spin gamma-ray spectroscopy in the N=90 region. Part 
A. Proton alignments in 157, 15* 159 1©°Rr and '7Ho, 11:42180 
(RA;FI) 
ERBIUM 166 REACTIONS 
Nuclear Cascades 
Influence of shape fluctuations in relativistic heavy ion 
collisions, 11:42165 (J;US) 
ERBIUM 166 TARGET 
Erbium 166 Reactions 
Influence of shape fluctuations in relativistic heavy ion 
collisions, 11:42165 (J;US) 
ERBIUM ALLOYS 


Magnetization 
Coexistence of superconductivity and long-range magnetic 
order in ErPd2Sn, 11:41006 (J;US) 
Coexistence of superconductivity 
order in ErPd2Sn, 11:41006 (J;US) 
ERBIUM BORIDES 
Moessbauer Effect 


5"Fe Moessbauer study of RE,Fe:.B, 11:41026 (R;FR) 
EROSION 


and long-range magnetic 


Planning 
Effect of operating and design parameters on fluidized-bed 
combustor in-bed tube metal literature review. 


Quarterly report, 11:39545 (R;US) 


Quarterly report, 11:39545 (R;US) 


Effect of operating and design parameters on fluidized-bed 
combustor in-bed tube metal literature review. 
Quarterly report, 11:39545 (R;US) 

ERYTHROCYTES 
Radionuclide Kinetics 

Variation range of radiation exposure of patients in 
erythrokinetic examinations with Cr-51, 11:41697 (RA;DE;In 
German) 

ESCA 

See ELECTRON SPECTROSCOPY 
ESOPHAGUS 

Carcinomas 

Helium charged-particle radiotherapy of locally advanced 
carcinoma of the esophagus, stomach, and biliary tract, 
11:41708 (J;US) 

ESTUARINE 

See AQUATIC ECOSYSTEMS 
ETA MESONS 

Particle Production 

Very backward 70- and eta°-production by proton proj 
om Goeterfem target at intermediate energies, 11:42151 


Monitoring 
Se tetany end engin, eo 


Analyses of the cellular structure of detonations, 11:41230 
(R;US) 


EUROPEAN COMMUNITIES 
Wind Power industry 


Diffusion 
Mechanisms of gas permeation through polymer membranes. 
Pasian segs, dole’, 1985-May 31, 1986 (CH, C2Hs, n- 
C,Hio, CO in poly(n-butyl methacrylate)), 11:41049 (R;US) 
Response of a pulse combustor to changes in fuel composition, 
11:41337 (R;US) 
Mechanisms of gas permeation through polymer membranes. 
Progress report, July 1, 1985-May 31, 1986 (CH, CaHs, n- 
C.Hie, CO: in poly(n-butyl methacrylate)), 11:41049 (R;US) 
ETHANOL 
Biosynthesis 
FY 1986, 11:40102 (R;US) 
Chemical Reactions 
Absolute rate constant for the reaction of O(?P) with ethanol, 
11:41232 G;US) 
Combustion 
Absolute rate constant for the reaction of O(?P) with ethanol, 
11:41232 G;US) 
Production 
Production of chemicals and liquid fuels from biomass by acid 
hydrolysis and fermentation, 11:40098 (RA;US) 
Separation Processes 
Alternative separation processes for fluid mixtures, 11:40843 
(R;US) 
ETHANOL FUELS 
Use for pure ethanol, ethanol-water mixtures, or ethanol with 
additives; for ethanol-gasoline mixtures, use GASOHOL. 


Operational characteristics of a farm scale ethanol production 
plant, 11:40099 (RA;US) 
ETHANOL PLANTS 
Economic Analysis 
Operational characteristics of a farm scale ethanol production 
plant, 11:40099 (RA;US) 
Operational characteristics of a farm scale ethanol production 
plant, 11:40099 (RA;US) 
ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Chemical Reaction Yield 
Interaction between coal and methane during entrained-flow 
flash pyrolysis in relation to enhancement in ethylene yield, 
11:39489 G;US) 
Solutes 
Solute partial molal volumes in supercritical fluids, 11:41195 
G;US) 
ETHYLENE PROPYLENE DIENE POLYMERS 


regarding the behavior of 
to beta radiation. Volume 
1. Phase-1 normalization results, 11:41054 (R;US) 
ETHYNE 
See ACETYLENE 
EUROPE 
Fossil-Fuel Power Plants 


Market for diesel-generating plant - Europe, 11:40316 (R;GB) 


Solar Industry 
experiments of solar integration in community 
energy systems, 11:40185 (RA;US) 
EUROPEAN COMMUNITIES 
Research Programs 
Joint Research Centre research programme 1980-1983. 
Execution report, 11:40713 (R;FR) 
Wind Power Industry 
EEC wind energy R + D program, 11:40279 (RA;US) 





EUROPIUM 
Solvent Extraction 
Extraction of trivalent lanthanides by a mixture of 
didodecyinaphthalenesulfonic acid and a crown ether, 
11:41148 (J;US) 
EUROPIUM 150 
Ener;.; Levels 
Nuclear data sheets for A = 150/sup */, 11:42185 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 150/sup */, 11:42185 (J;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATORS 
See also SOLAR STILLS 


Design ' 
Influence of wetting state of heating surface. on heat transfer 
and pressure drop in an evaporate tube, 11:41302 (R;DE;In 
German) 


Heat Transfer 
Influence of wetting state of heating surface on heat transfer 
and pressure drop in an evaporate tube, 11:41302 (R;DE;In 

German) 


Pressure Drop 
Influence of wetting state of heating surface on heat transfer 
and pressure drop in an evaporate tube, 11:41302 (R;DE;In 

German) 


Two-Phase Flow 
Influence of wetting state of heating surface on heat transfer 
and pressure drop in an evaporate tube, 11:41302 (R;DE;In 
German) 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 


NEODYMIUM 150 
OXYGEN 16 


quadrupole parameters for even- 
even nuclei, 11:42128 (R;US) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
See also KRYPTON FLUORIDE LASERS 
Excitation 
Studies on radiative collisional and ultraviolet lasers. Final 
aie report, October 1982-September 1985, 11:41282 


Studies on radiative collisional and ultraviolet lasers. Final 
— 1982-September 1985, 11:41282 
;US) 
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EXCITED STATES 
See also RYDBERG STATES 
Energy Transfer 
Fluorescence depolarization of rhodamine 6G in glycerol: a 
photon-counting test of three-dimensional excitation 
transport theory, 11:41197 (J;US) 
Lifetime 
Measured radiative lifetimes for He and HD in the E-italic,F- 
italic 1£*/sub g-italic/ electronic state, 11:41976 (J;US) 
EXECUTIVE CODES 
I Codes 
NCPART: it of ICEMDDN output for numerical 
control users, 11:42396 (R;US) 
N Codes 
NCPART: it of ICEMDDN output for numerical 
control users, 11:42396 (R;US) 
EXHAUST GASES 
Air Pollution 
Analysis of chemistry mechanisms and photochemical 
dispersion models for use in simulating methanol 
photochemistry. Final report, 11:40901 (R;US) 
Performance audit of inspection and maintenance calibration 
gases, 11:40900 (R;US) 


Performance audit of inspection and maintenance calibration 
gases, 11:40900 (R;US) 
Health Hazards 
Industrial hygiene/environmental sampling program to develop 
qualitative and quantitative data on diesel-exhaust-emission 
exposure. Final report, 11:41770 (R;US) 
Heat Recovery 
The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(B;US) 


Reactions 
Analysis of chemistry mechanisms and photochemical 
dispersion models for use in simulating methanol 
photochemistry. Final report, 11:40901 (R;US) 
Abatement 


Pollution 
Feasibility of using cogeneration system exhaust in food 
processing. Final report, January 1983-March 1985 (Volume 
2), 11:40858 (R;US) 


Subchronic inhalation toxicity of df2 (diesel fuel) used in 
vehicle engine exhaust smoke systems (VEESS). Technical 
report, 11:41760 (R;US) 

EXOTIC RESONANCES 
Bag Model 

Interacting many-gluon systems within the MIT bag model, 

11:42072 (J;US) 
EXPLORATORY WELLS 
Drill Cores 

Final core analysis results for Joseph J.C. Paine Midlands 
Federal No. 1-0296 Wildcat, Valley County, Montana, 
11:39661 (RA;US) 

Drill Stem Testing 

Pacific Creek deep test, Superior Oil Company No. 1 Unit, 
section 27, T.27N., R.103W., Sublette County, Wyoming, 
11:39759 (RA;US) 

Electrical Surveys 

Core analysis report for Mobil Oil Corp. Piceance Creek Unit 
F31-13G Well Rio Blanco County, Colorado, 11:39620 
(RA;US) 

Gamma Logging 

Core analysis report for Mobil Oil Corp. Piceance Creek Unit 

F31-13G Well Rio Blanco County, Colorado, 11:39620 


(RA;US) 
applications in complex formation evaluation, 
11:39755 (RA;US) 
Well Logging 

Final core analysis results for Joseph J.C. Paine Midlands 
Federal No. 1-0296 Wildcat, Valley County, Montana, 
11:39661 (RA;US) 

Pacific Creek deep test, Superior Oil Company No. 1 Unit, 
section 27, T.27N., R.103W., Sublette County, Wyoming, 
11:39759 (RA;US) 
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EXPLOSIONS 


See also ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
UNDERWATER EXPLOSIONS 


Mitigation 
Buffered explosions in steel pressure vessels, 11:41489 (R;US) 
EXPLOSIVE FRACTURING 
By-Products 
Project Rio Blanco, joint plowshare-industry experiment, 
technical concept, ate 339911 (RA;US) 
Simulation 
Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 
Demonstration Programs 
Chemical explosives fracturing field demonstrations - final 
report, 11:39843 (RA;US) 
Explosive fracturing demonstration, Hampshire Gas Company 
wells Nos. 10 and 18, 11:39828 (RA;US) 


Gasbuggy preshot summary report, 11:39853 (RA;US) 
Design 


Project Rulison feasibility study, 11:39848 (RA;US) 
Environmental Impacts 
Ecologic considerations for Project Wagon Wheel and 
hydraulic fracturing activities, 11:39841 (RA;US) 
Ecological considerations for Project Wagon Wheel and 
hydraulic fracturing activities, 11:39840 (RA;US) 
Feasibility Studies 
Project Rio Blanco, fe study, Piceance Basin, 
Colorado, 11:39910 (RA;US) 
Project Rulison feasibility study, 11:39848 (RA;US) 
Project Wagon Wheel, 11:39776 (RA;US) 
Research Programs 


considerations for Project Wagon Wheel and 


Ecological 
hydraulic fracturing activities, 11:39840 (RA;US) 


In-situ evaluation of several tailored-pulse well-shooting 
concepts, 11:39905 (RA;US) 
Risk Assessment 
Chemical explosives fracturing field demonstrations - final 
report, 11:39843 (RA;US) 
Site Selection 
Project Wagon Wheel, 11:39776 (RA;US) 
Stress Analysis 
Mechanical properties of rocks from the site of the Rio Blanco 
gas stimulation experiment, 11:39909 (RA;US) 
Technology Assessment 
Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 
EXPLOSIVE STIMULATION 
Demonstration Programs 
Projected reservoir performance, Rio Blanco Project, 11:39824 
(RA;US) 
Performance 
Projected ressevoir performance, Rio Blanco Project, 11:39824 


Development of neutron monitors at the IRCH, 11:39958 
(RA;DE;In German) 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Pilot Plants 
Direct coal li : Bridging the gap between R & D and 
commercial feasibility, 11:39482 (J;US) 


F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-20030 RESONANCES. 
Particle Production 
Observation of the decay B-italic—>F-italicX-italic, 11:42031 
G;US) 
F-2030 RESONANCES 


FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FADDEEV EQUATIONS 
Kernels 
Spectral properties of kernels hsub(00,00)sup(0) of integral 
operators of the system of integro-differential Faddeev 
equations, 11:42260 (R;SU) 
FAILURES 
See also FRACTURES 
RUPTURES 


Probability of steam explosion induced (a-mode) containment 
failure, 11:40601 (RA;US) 
FALLOUT 
For radioactive fallout only. 
See also LOCAL FALLOUT 
Environmental Exposure Pathway 
Radiation exposure of the population from radioactive drop- 
out from nuclear tests in the 50’s and 60's, 11:41581 
(RA;DE;In German) 


Doses 
Evaluation of potential modifications to the SEER (Si 
Estimation of to Radiation) fallout code. Technical 
report, 1 August 1982-1 August 1983, 11:41497 (R;US) 
FALLOUT PARTICULATES 
See FALLOUT 
FAR INFRARED RADIATION 
Detection 
Studies of highly excited atoms. Final report, 11:41956 (R;US) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Energy Audits 
Kirkham farm energy audit: a guide to farm energy self 
sufficiency, 11:40844 (R;US) 
Conservation 


Energy 
integrated cotton farm system in Arizona. Final report, 
11:40840 (R;US) 


Energy integrated cotton farm system in Arizona. Final report, 
11:40840 (R;US) 
Renewable Energy Sources 
Attitudinal barriers to adoptions 
by farmers, 11:40710 (RA;US) 
Developing renewable energy in America’s heartland: 
problems and solutions, 1140711 (RA:US) 
FAST BREEDER BLANKET FACILITY (FBBF) 


of alternative energy devices 


ly of 
report, 11:41675 RUS) 





FAT CELLS 
Cell Proliferation 


Cell Proliferation 
Differentiation and carcinogenesis: an integrated multilevel 
study of mechanisms from molecules to man. Progress 
report, 11:41675 (R;US) 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Plant concept and state of experience of fast breeder fuel 
reprocessing, 11:39949 (RA;DE;In German) 
FEDERAL REGION IX 
Prior to June 1982 this concept was indexed to WESTERN 
REGION. 
See also ARIZONA 


HAWAII 
NEVADA 


Natural Gas Deposits 
Western Gas Sands Project, status report, 11:39786 (RA;US) 
Western Gas Sands Project status report, 11:39789 (RA;US) 
Western Gas Sand Project status report, 11:39790 (RA;US) 
Natural Gas Wells 
Western Gas Sand Project status report, 11:39790 (RA;US) 
FEDERAL REGION VI 
Prior to June 1982 this concept was indexed to SOUTHWEST 
REGION. 


See also ARKANSAS 
LOUISIANA 
NEW MEXICO 
OKLAHOMA 
TEXAS 


Natural Gas Deposits 
Western Gas Sands Project, status report, 11:39786 (RA;US) 
Western Gas Sands Project status report, 11:39789 (RA;US) 
Western Gas Sand Project status report, 11:39790 (RA;US) 
Natural Gas Wells 
Western Gas Sand Project status report, 11:39790 (RA;US) 
FEDERAL REGION VIII 
Prior to June 1982 this concept was indexed to ROCKY 
MOUNTAIN REGION. 
See also COLORADO 


Composition and properties of the Pierre Shale and Equivalent 
rocks, Northern Great Plains region, 11:41848 (RA;US) 
Natural Gas Deposits 
Tight gas reservoir, unconventional gas sources, 11:39646 
(RA;US) 
Western Gas Sands Project, status report, 11:39786 (RA;US) 
Western Gas Sands Project status report, 11:39789 (RA;US) 
Western Gas Sand Project status report, 11:39790 (RA;US) 
Natural Gas Fields 
Another significant step in the evolution of stimulation 
treatments in the Muddy J Sand - Wattenberg Field, 
11:39858 (RA;US) 
Effect of fracture azimuth on production with application to 
the Wattenberg Gas Field, 11:39859 (RA;US) 
Natural Gas Wells 
Tight gas reservoir, unconventional gas sources, 11:39646 
(RA;US) 
Western Gas Sand Project status report, 11:39790 (RA;US) 


ition and properties of the Pierre Shale and Equivalent 
rocks, Northern Great Plains region, 11:41848 (RA;US) 
FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 


See also ALASKA 
IDAHO 
WASHINGTON 


Direct Solar Radiation 
Impact of volcanic material from El] Chichon on direct 
fadiation in the Pacific Northwest, 11:40113 (RA;US) 
FEDERAL REPUBLIC OF GERMANY 
Coal Mining 
Annual report 1984 of the Bavarian Mining Authority, 
11:40741 (R;DE;In German) 
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Energy Conservation 
of the issue attention cycle on energy conservation 
policy, 11:40737 (R;DE) 
Energy Policy 
Impact of the issue attention cycle on energy conservation 
policy, 11:40737 (R;DE) 
Environmental Policy 
Property rights and fees as instruments of an economic rational 
air management policy, 11:40707 (R;DE;In German) 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
Natural Radioactivity 
Regions with increased natural radioactivity. Pt. 3. Radiation, 
uranium and radon anomalies in the Fichtelgebirge, 11:41619 
(R;DE;In German) 
Personnel Dosimetry 
Developments in the professional radiation exposure 
throughout the years 1980 to 1984, 11:42238 (RA;DE;In 
German) 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
FEED MATERIALS PRODUCTION CENTER 
Environment 
Feed Materials Production Center environmental monitoring 
annual report for 1985, 11:41615 (R;US) 
FEEDWATER 
Flow Rate 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
FERMENTATION ALCOHOL 
See ETHANOL 


Hole-transition rates in a Fermi gas model, 11:42218 (J;US) 
FERMILAB TEVATRON 
Equipment Protection Devices 
Design and operation of the quench protection system for the 
Fermilab Tevatron, 11:41386 (R;US) 
FERMIONS 


See also BARYONS 
LEPTONS 


Configuration Mixing 
Fermion masses and mixings from higher dimensions, 11:42040 
(R;DE) 
Mass 
Simple model of fourth-generation fermions, 11:42062 (J;US) 
Rest Mass 
Fermion masses and mixings from higher dimensions, 11:42040 
(R;DE) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 


Physical Radiation Effects 
Ferrimagnetic-paramagnetic transitions induced by heavy ion 
irradiation: a Moessbauer investigation, 11:41066 (R;FR) 
FERRITIC STEELS 
Physical Radiation Effects 
Embrittlement of ferritic steel (17% Cr) irradiated from 390 to 
540°C in Phenix, 11:40908 (R;FR;In French) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZER INDUSTRY 
Environmental Effects 
Environmental pressures on the fertilizer industry - present and 
future, 11:41611 (RA;US) 
Pollution Regulations 
Environmental pressures on the fertilizer industry - present and 
future, 11:41611 (RA;US) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
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FETUSES 
Radiation Doses 
Fourth international codlaghesmntestiog dosimetry 
symposium, 11:41683 (R;US) 
FEYNMAN PATH INTEGRAL 
Wess-Zumino action from the Grammer-Yennie approximation, 
11:42110 (J;US) 
FIBER OPTICS 
Physical Radiation Effects 
Radiation effects in optical materials; Proceedings of the 
Thirteenth Critical Reviews of Technology Conference, 
Albuquerque, NM, March 6, 7, 1985, 11:41106 (B;US) 
FIBERGLASS 
Shear Properties ; 

Strength of thin laminated polyimide/S2 glass under 
simultaneous face compression and interlaminar shear, 
11:42334 (RA;US) 

FIELD THEORIES 

See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
Action 


Integral 
Field theory of paths with a curvature-dependent term, 
11:42113 (;US) 
Phase Transformations 
Response to “Role of nonperturbative field configurations in 
phase transitions.”, 11:42112 (J;US) 
Temperature Dependence 
Response to “Role of nonperturbative field configurations in 
phase transitions.”, 11:42112 (J;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILM BOILING 
Heat Transfer 
Film boiling of R-11 on liquid metal surfaces, 11:40473 (R;US) 
FILM CONDENSATION 
Heat Transfer 
Low pressure lithium condensation, 11:40470 (R;US) 
Hydraulics 
Low pressure lithium condensation, 11:40470 (R;US) 
Research Programs 
Low pressure lithium condensation, 11:40470 (R;US) 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also SUPERCONDUCTING FILMS 
THIN FILMS 


Phase Transformations 
Molecular dynamics study of a two-dimensional system with 
screened Coulomb interactions, 11:41997 (J;US) 
Structure Factors 
Molecular dynamics study of a two-dimensional system with 
screened Coulomb interactions, 11:41997 (J;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE ELEMENT METHOD 
Calculations 
Alternatives in FEM analysis, 11:40989 (RA;US) 
FINLAND 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
Research Programs 
Technical research centre of Finland use of RELAP5/MOD2, 
11:40576 (RA;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 


FIRES 
Environmental Impacts 
Ecology and conservation of an endangered rattlesnake, 
Sistrurus catenatus, in Missouri, USA, 11:41603 (J;GB) 
Hydrogen 
Fire protection and hydrogen burn equipment survival 
research, 11:40536 (RA;US) 
Thermal Radiation 
Endview radiation from LNG (liquefied natural gas) trench 
fires. Final report, August 1985-March 1986, 11:39773 
(R;US) 
FIRS 
Bioconversion 
Thermochemical pretreatment of lignocellulosic biomass for 
increasing anaerobic biodegradability to methane. Final 
report, 1 November 1982-30 April 1985, 11:40093 (R;US) 
FIRST WALL 
Design 
Elastic structural analysis of the pin-type solid breeder blanket 
first wall, 11:42353 (R;US) 


Neutral beam interlock system on TFTR using infrared 
pyrometry, 11:42344 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 


[Highly dispersed metal atoms in zeolites]. Progress report, 
11:41162 (R;US) 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, April 1-June 30, 1986, 11:40086 (R;US) 
Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 
Chemical Reaction Kinetics 
Mathematical modelling of a solid bed reactor for the Fischer- 
Tropsch synthesis, taking the formation of methane into 
account, 11:40088 (R;DE;In German) .- y 
Mathematical Models 
Mathematical modelling of a solid bed reactor for the Fischer- 
Tropsch synthesis, taking the formation of methane into 
account, 11:40088 (R;DE;In German) 
FISHES 


See also ANADROMOUS FISHES 
TROUT 


Functions 
water chemistry and endemic fish populations in the 
northeastern United States. Final report, 11:41650 (R;US) 

Contamination 
Development of radioactive contamination of the North Sea 

fish and in the lower course of the rivers Elbe and Weser, 
11:41657 (RA;DE;In German) 

Succession 


Ecological ; 
of fish and other aquatic vertebrates in 
thermally stressed habitats: roles of behavior, competition, 
predation and nutrients. Progress report, 1 January 1984-31 
December 1986, 11:41633 (R;US) 
Habitat 
Lower Flathead System Fisheries Study. Annual report 1985, 
11:40111 (R;US) 
Population Dynamics 
Predicting and evaluating the effects of acidic precipitation on 
water chemistry and endemic fish populations in the 
northeastern United States. Final report, 11:41650 (R;US) 
Radionuclide Kinetics 
Concentration of radionuclides in fresh water fish downstream 
of Rancho Seco Nuclear Generating Plant, 11:41660 (R;US) 
Radionuclides in sediments collected downstream from the 
Rancho Seco Nuclear Power Generating Station, 11:41661 
(R;US) 
Thermoregulation 
Thermoregulatory behavior of bluegill, Lepomis macrochirus 
from a thermally stressed ecosystem, 11:41634 (R;US) 
FISSION 
Nuclear Models 
Quantum dynamics of wavepackets on two-dimensional 
potential energy surfaces governing nuclear fission, 11:42200 
(R;FR) 





FISSION FRAGMENTS 
Desorption 


FISSION FRAGMENTS 


Desorption 
Fast heavy ion induced desorption of biomolecules - plasma 
desorption mass eeomene (PDMS), 11:41134 (RA:XA) 
FISSION PRODUCT RELEASE 


Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 

Research Programs 
Post APS source term research at EPRI, 11:40521 (RA;US) 
Tellurium 

Tellurium chemistry, tellurium release and deposition during 

the TMI-2 accident, 11:40615 (RA;US) 
FISSION PRODUCTS 
Nuclear Data Collections 

ENDF/B-5 Fission Products Library. Rev. 2. Summary 
documentation, 11:42135 (R;XA) 

JENDL Fission Product Nuclear Data Libraries. Contents and 
documentation, 11:42431 (R;XA) 

Progress in Fission Product Nuclear Data. Information about 
pee in the field of measurements and 

evaluations of Fission Product Nuclear Data 
(FPND), 11:42438 (R;XA) 
Solvent Extraction 

Membrane extraction in preconcentration of uranium, fission 

products and corrosion radionuclides, 11:41129 (RA;XA) 
FISSION TRACKS 


Etching 
Etching of fission tracks in silicate glasses by means of 
deionized water, 11:41068 (R;FR) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXATION (WASTE TREATMENT) 
See SOLIDIFICATION 
FIXED BED 
See PACKED 
FLAME PROPAGATION 
. Bench-Scale Experiments 
Determination of laminar flame front speeds for critical process 
gases in coal processing plants, 11:41229 (R;DE;In German) 
Methods 


Determination of laminar flame front speeds for critical process 
gases in coal processing plants, 11:41229 (R;DE;In German) 


Fuel-Air Ratio 
Determination of laminar flame front speeds for critical process 
gases in coal processing plants, 11:41229 (R;DE;In German) 
Laminar Flow 
Chemical kinetic modeling of the oxidation of large alkane 
fuels: n-octane and iso-octane, 11:40094 (R;US) 
Reaction Kinetics 
Determination of laminar flame front speeds for critical process 
mot ee cata aaa 11:41229 (R;DE;In German) 


Chemical kinetic modeling of the oxidation of large alkane 
fuels: n-octane and iso-octane, 11:40094 (R;US) 
Velocity 
Determination of laminar flame front speeds for critical process 
gases in coal processing plants, 11:41229 (R;DE;In German) 


See CASKS 
FLAT PLATE COLLECTORS 


Fabrication 
Albedo flat-plate solar collector, 11:40251 (RA;US) 
Performance 


Albedo flat-plate solar collector, 11:40251 (RA;US) 
Proposal for a compound-honeycomb collector, 11:40250 
(RA;US) 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLORIDA 


Lightning 
Some features of stroke occurrence in Florida lightning flashes, 
oa 
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FLOW RATE 
Measuring Instruments 
ic resonance measurement of calorific value and 
moisture, 11:39495 (RA;US) 
FLOWMETERS 
Calibration 

Simple device for monitoring flow rates in thermosyphon solar 

water heaters, 11:40208 (RA;US) 
Design 

Induction voidmeter, 11:41009 (P;US) 

Operating experience with a pulverized coal mass flow meter, 
11:41466 (RA;US) 

Feasibility Studies 

Ultrasonic technique for coal mass flow measurements and coal 

fineness determination, 11:39536 (RA;US) 
Performance 

Flowmeter based on measurement of streaming potentials, 
11:41305 (J;US) 

Simple device for monitoring flow rates in thermosyphon solar 
water heaters, 11:40208 (RA;US) 

Performance Testing 
ing experience with a pulverized coal mass flow meter, 
11:41466 (RA;US) 
Test Facilities 

Ultrasonic technique for coal mass flow measurements and coal 

fineness determination, 11:39536 (RA;US), 
FLUE GAS 
Denitrification 

Studies on NOsub(x) absorption in aqueous solutions of sodium 
sulfite and transition metal complexes, 11:41166 (R;DE;In 
German) 

Desulfurization 

Effects of SO. scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 

Investigation of and reactor design for the reduction of gases 
rich in SO2 from regenerative stack gas desulphurization 
plants using anthracite, 11:40323 (R;DE;In German) 

Sulfur/alkali/calcium oxide sorbent interaction in pressurized 
coal combustors, 11:39519 (B;US) 

FLUENCE (NEUTRON) 

See NEUTRON FLUENCE 
FLUID FLOW 

See also COMPRESSIBLE FLOW 


Improved modeling and numerics to solve two-dimensional 
elliptic fluid flow and heat transfer problems, 11:40377 
(R;US) 

Mathematical Models 

Fluid forces on two circular cylinders in crossflow, 11:41296 
(R;US) 

Improved modeling and numerics to solve two-dimensional 
elliptic fluid flow and heat transfer problems, 11:40377 
(R;US) 

FLUID INJECTION PROCESSES 
Demonstration Programs 

Western Gas Sands Project status report, February 1-29, 1980, 

11:39802 (RA;US) 
Research Programs 

Western Gas Sands Project status report, 11:39795 (RA;US) 

Western Gas Sands Project status report, 11:39797 (RA;US) 

Western Gas Sands Project status report, 11:39798 (RA;US) 

Western Gas Sands Project status report, 11:39799 (RA;US) 

Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 

FLUIDIZATION 
Velocity 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BEDS 
Performance 

Conversion model aids scale-up of Mobil’s fluid-bed MTG 

process, 11:40096 (J;GB) 
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FLUIDIZED-BED COMBUSTION 
Combustion Products 
Corrosion/erosion potential of selected turbine materials in a 
PFBC environment, 11:39555 (B;US) 


PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
FLUIDIZED-BED COMBUSTORS 
Air Pollution Control 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
Systems 


PFBC proce’s variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
Corrosion 
Effect of operating and design parameters on fluidized-bed 
combustor in-bed tube metal literature review. 
Quarterly report, 11:39545 (R;US) 


PFBC process variable characterization in combined-cy 
power generation application. Final report, 11:39544 aus) 
Utility applications of pressurized fluid-bed combustion 
systems, 11:39553 (B;US) 
Economics 
Utility applications of pressurized fluid-bed combustion 
systems, 11:39553 (B;US) 
Erosion 
Effect of operating and design parameters on fluidized-bed 
combustor in-bed tube metal literature review. 
Quarterly report, 11:39545 (R;US) 
Heat Transfer 
PFBC process variable characterization in combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
Performance Testing 
Utility applications of pressurized fluid-bed combustion 
systems, 11:39553 (B;US) 
Tubes 
Effect of operating and design 
combustor in-bed tube metal 
Quarterly report, 11:39545 (R;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 


parameters on fluidized-bed 
literature review. 


Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:39501 (J;US) 
FLUORIDES 
See also MAGNESIUM FLUORIDES 
PLUTONIUM FLUORIDES 
SULFUR FLUORIDES 
URANIUM FLUORIDES 


Corrosive Effects 
Effects of SO2 scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Desorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 


-desorption capacity of oil shale materials. Volume 2. 
Fe Sk ama gn Sort 11:39927 (R;US) 


Chemical Reaction Kinetics 
Electron attachment to F2, 11:41168 (J;US) 
Electron Attachment 

Electron attachment to Fs, 11:41168 (J;US) 

Interaction of slow electrons with high-pressure gases (‘quasi- 
liquids’); synthesis of our knowledge on slow electron- 
molecule interactions. Progress report, June 1985-June 1986, 
11:41962 (R;US) 

Ton Selective Electrode Analysis 

Fluoride levels in vegetation in the vicinity of the Portsmouth 

Gaseous Diffusion Plant. Final report, 11:41606 (R;US) 
FLUORINE 19 REACTIONS 


angular. 
reaction F+ Sm, 11:42182 (R;DE;In German) 


FLUORINE FLUORIDES 

See FLUORINE 
FLUOROD 

See RPL DOSEMETERS 
FLY ASH 

Deposition 
Deposition rate sensor development project. Final report, 
11:41464 (R;US) 


Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Natural Radioactivity 
Natural radionuclides in flue dust in the vicinity of a coal 
power plant, 11:41579 (RA;DE;In German) 
Waste Disposal 
Speciation of selenium and arsenic in natural waters and 
sediments. Volume 2. Arsenic speciation. Final report, 
11:39521 (R;US) 
FOAMS 
See also PLASTIC FOAMS 


Stress relaxation of cellular silicone material: 1985 
(condensation type only), 11:41048 (R;US) 
Stress Relaxation 
Stress relaxation of cellular silicone material: 1985 
(condensation type only), 11:41048 (R;US) 
Uses 
Use of aqueous foam to reduce radioactive material dispersal in 
sabotage incidents, 11:40062 (R;US) 
FOILS 
Thinner than PLATES or SHEETS. 


Resistance seam welding, 11:41235 (R;US) 
FOLIAGE 
See LEAVES 
FOOD 
See also ANIMAL FEEDS 


FRUITS 
MEAT 


MILK 
Natural Radioactivity 
Absorption and removal of Ra-226, Pb-210 and Po-210 by 
humans and the resulting radiation exposure, 11:41728 
(RA;DE;In German) 
Radicidation 
Present status and prospects of food irradiation in France, 
11:41720 (R;FR) 
Radiosterilization 
Present stage of dev it of ionizing radiation treatment in 
France, 11:41718 (R;FR;In French) 
FOOD CHAINS 
Labelling 
Analysis of transient behavior of radioisotopes in insect food 
chains, 11:41631 (J;US) 
Radionuclide Kinetics 
Absorption and removal of Ra-226, Pb-210 and Po-210 by 
humans and the resulting radiation exposure, 11:41728 
(RA;DE;In German) 
Radiation exposure from Ra-226 in the skeleton, 11:41729 
(RA;DE;In German) 
Radionuclide Migration 
Concentration ratios for BIOPATH: selection of the soil-to- 
plant concentration ratio database, 11:41614 (R;CH) 
FOOD INDUSTRY 
Energy Conservation 
Energy-efficient membrane separations in the sweetener 
industry. Final report, 11:40842 (R;US) 
Energy Demand 
Uncertainties in industrial coal-based energy and feedstock 
utilization patterns. Phase 2, final report, 11:40739 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 





FOOD PROCESSING 
Waste Heat Utilization 
Feasibility of using cogeneration system exhaust in food 
processing. Final report, January 1983-March 1985 (Volume 
2), 11:40858 (R;US) 
FOODSTUFFS 


See FOOD 
FOREST LITTER 
Natural organic debris on the forest floor. 
Decomposition 
Energy storage and the balance of producers and decomposers 
in ecological systems, 11:40155 (J;US) 
FORESTS 
Nitrogen Cycle : 
Nitrogen input/output relationships in Tennessee forests. Final 
report, 11:41545 (R;US) 
FORGING 
Computerized Simulation 
Forging simulation at Rocky Flats, 11:40983 (RA;US) 
Forming simulation using MARC, 11:40986 (RA;US) 
Research : 
Desired application of CAD/CAS at Precision Forge, 11:40985 
(RA;US) 
FORMALDEHYDE 


Decomposition 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
Indoor Air Pollution 
Health-hazard evaluation report HETA 83-313-1534, Municipal 
Court Section, City of Englewood, Englewood, Colorado, 
11:41552 (R;US) 
Health-hazard evaluation report HETA 84-427-1613, Pikes 
Peak Dialysis Center, Colorado Springs, Colorado, 11:41554 


(R;US) 
Health-hazard evaluation report HETA 85-052-1623, Alaska 
Native Hospital, Anchorage, Alaska, 11:41559 (R;US) 
Molecules 


Polyatomic, ic, vibrational-rotational analysis. 
AggRastien to eccunste Ab initio. senate Sot Seemabishyde, 
11:41208 (J;US) 


Sorptive Properties 
Formaldehyde sorption and desorption characteristics of 
pn maa aehdr 11:41520 (R;US) 
Vibrational States 
Polyatomic, anharmonic, vibrational-rotational analysis. 
Application to accurate Ab initio results for formaldehyde, 
11:41208 (J;US) 
IRMALIN 


See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATION DAMAGE 
Research 


Programs 
Removal of water blocks from gas-producing formations, 
11:39770 (RA;US) 
FORMIC ACID 


Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
FORMIC ALDEHYDE 


See FORMALDEHYDE 
FORMING (MATERIALS) 
See MATERIALS WORKING 
FORMOL 
See FORMALDEHYDE 
FORMOSA 
See TAIWAN 
FORMYL RADICALS 
Chemical Reaction Kinetics 
— hydrogen with the formyl radical, 11:41161 
Chemical Reactions 
—_ hydrogen with the formyl radical, 11:41161 


Conversion of the CAMMS (Ccomputer-Assisted. Map 
Smee Say Seaeeaa Rann epee Ses 
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FORTRAN to PASCAL. Volume 1. Technical report, 7 
1981-30 May 1983, 11:42384 (R;US) 

Conversion of the CAMMS (Computer-Assisted Map 
Maneuver Simulation) nuclear/chemical module model from 
FORTRAN to PASCAL. Volume 2. Appendix B. Technical 
report, 7 September 1981-30 May 1983, 11:42385 (R;US) 

FOSSIL FUEL RESERVES 
See RESERVES 
FOSSIL-FUEL POWER PLANTS 
Air Heaters 

Measurement of acid deposition in regenerative air preheaters, 

11:40291 (RA;US) 
Air Pollution 
Monitoring the performance of the environmental control 
system, 11:40322 (RA;US) 
Air Pollution Control 
Monitoring the performance of the environmental control 
system, 11:40322 (RA;US) 
A 


vailability 
Improved efficiency through a well-defined performance 
program, 11:40304 (RA;US) 


Computer based system for optimizing boiler performance, 
11:40296 (RA;US) 

Methodology and application of a boiler performance 
diagnostic system to a utility boiler, 11:40295 (RA;US) 
system, 11:40288 (RA;US) 

ZENO: a program to derive boiler tube-wall temperature 
distributions in the presence of moving periodic void 
distributions, 11:40319 (R;US) 

Combined Cycles 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
Comparative Evaluations 

System expansion analysis: a comparison of conventional coal 
and British Gas Corporation/Lurgi Gasification-Combined- 
Cycle Power plants. Final report, 11:40285 (R;US) 

Calculations 

Predictor/performance codes: a method for monitoring 

equipment operating characteristics, 11:40300 (RA;US) 
Networks 


Computer system requirement, 11:40294 (RA;US) 
Distributed control center analyzer and its application to 
power plants, 11:40307 (RA;US) 
Simulation 


1984 power plant performance monitoring workshop: 
proceedings, 11:40286 (R;US) 
Heat rate optimization: analysis and testing, 11:40289 (RA;US) 
Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance, 11:40309 
(RA;US) 
Power plant performance monitoring, 11:40287 (RA;US) 
Role of on-line modelling in detecting and controlling boiler 
fouling, 11:40297 (RA;US) 
Control Rooms 
Distributed control center analyzer and its application to 
power plants, 11:40307 (RA;US) 
Control Systems 
Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance, 11:40309 
(RA;US) 
Old units for the future: modernization of controls for 
performance and operation at Duke Power Company, 
-11:40299 (RA;US) 


Systems 
Solubility of magnetite in water, 11:40321 (R;US) 
Data Acquisition Systems 
eee 11:40294 (RA;US) 
Mobile computerized data acquisition 


for plant performance 
evaluation, 11:40301 (RA;US) 
Predictor/performance codes: a method for monitoring 
equipment operating characteristics, 11:40300 (RA;US) 


Old units for the future: modernization of controls for 


performance and operation at Duke Power Company, 
11:40299 (RA;US) 
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Diesel Engines 
Market for diesel-generating plant - African region, South of 
the Sahara, 11:40311 (R;US) 
Market for diesel- ing plant - Far East region and 
Oceania, 11:40312 (R;US) 
Market for diesel-generating plant - North America, 11:40313 
(R;US) 
Market for diesel-generating plant - Central and South 
America and the Caribbean, 11:40314 (R;GB) 
Market for diesel-generating plant - the Middle East and North 
Africa, 11:40315 (R;GB) 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
Dynamic Loads 
Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance, 11:40309 
(RA;US) 


Analysis 

Old units for the future: modernization of controls for 
performance and operation at Duke Power Company, 
11:40299 (RA;US) 

Electric Generators 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
Energy Efficiency 

Research to increase energy efficiency in conventional 

generation, 11:40320 (R;US) 
Fluidized-Bed Combustors 

Utility applications of pressurized fluid-bed combustion 

systems, 11:39553 (B;US) 
Fly Ash 

Natural radionuclides in flue dust in the vicinity of a coal 
power plant, 11:41579 (RA;DE;In German) 

Speciation of selenium and arsenic in natural waters and 
sediments. Volume 2. Arsenic speciation. Final report, 
11:39521 (R;US) 

Fuel Feeding Systems 

Ultrasonic technique for coal mass flow measurements and coal 

fineness determination, 11:39536 (RA;US) 
Fuels 

Cost and Quality of Fuels for Electric Utility Plants, 1985, 

11:40742 (R;US) 
Heat Rate 

1984 power plant lormance monitoring workshop: 
proceedings, 11:40286 (R;US) 

Boiler instrumentation assessment: burner flame analyzer; coal 
flow measurement; coal Btu determination, 11:40290 
(RA;US) 

Computer based system for optimizing boiler performance, 
11:40296 (RA;US) 

Computer system requirement, 11:40294 (RA;US) 

Heat rate optimization: analysis and testing, 11:40289 (RA;US) 

On line updates of generating unit performance characteristics 
(Economic di involving several plant sources with 
different heat rates), 11:40293 (RA;US) 

Power plant performance monitoring, 11:40287 (RA;US) 

Power plant performance monitoring and instrumentation 
system, 11:40288 RAUS) 

Root cause analysis for plant performance improvement, 
11:40302 (RA;US) 

Turbine cycle and instrumentation, 11:40292 (RA;US) 

Heat Recovery 
Rotary air preheaters on power-station boilers, 11:40318 
(R;US) 


Market for diesel-generating plant - African region, South of 
the Sahara, 11:40311 (R;Us) 

Market for diesel- plant - Far East region and 
Oceania, 11:40312 (R;US) 

Market for diesel-generating plant - North America, 11:40313 
(R;US) 

Market for diesel-generating plant - Central and South 
America and the Caribbean, 11:40314 (R;GB) 

Market for diesel. plant - the Middle East and North 


-generating 
Africa, 11:40315 (R;GB) 
diesel-generating plant - Eyrope, 11:40316 (R;GB) 


Market for 
Mathematical Models 
Heat rate optimization: analysis and testing, 11:40289 (RA;US) 


Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance, 11:40309 
(RA;US) 
system, 11:40288 (RA;US) 

Power plant performance monitoring for economic dispatch, 
11:40324 (RA;US) 

Measuring Instruments 

Computer system requirement, 11:40294 (RA;US) 

Power plant performance monitoring and instrumentation 
system, 11:40288 (RA;US) 

Predictor/performance codes: a method for monitoring 
equipment operating characteristics, 11:40300 (RA;US) 


Role of on-line modelling in detecting and controlling boiler 

fouling, 11:40297 (RA;US) 
Performance 

Computer based system for optimizing boiler performance, 
11:40296 (RA;US) 

Power plant performance monitoring, 11:40287 (RA;US) 

Power plant monitoring for economic dispatch, 
11:40324 (RA;US) 


Predictor/performance codes: a method for monitoring 
equipment operating characteristics, 11:40300 (RA;US) 
esting 


Estitzating the leakage from HP to IP turbine sections, 
11:40305 (RA;US) 

Improved efficiency through a well-defined performance 
program, 11:40304 (RA;US) 

Mobile computerized data acquisition for plant performance 
evaluation, 11:40301 (RA;US) 


Old units for the future: modernization of controls for 


performance and operation at Duke Power Company, 
11:40299 (RA;US) 


Analysis of external combustion of municipal solid waste 
(SALT/MSW code), 11:40284 (R;US) 
Service Life 
Coal-fired electric power plant life extension: an overview, 
11:40747 (R;US) 
Steam Condensers 
Condenser performance monitoring, 11:40308 (RA;US) 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
Steam Systems 
Solubility of magnetite in water, 11:40321 (R;US) 
Steam Turbines 
the leakage from HP to IP turbine sections, 
11:40305 (RA;US) 
Nonradioactive tracer for turbine performance tests, 11:40303 
(RA;US) 
Steam turbine acceptance and periodic testing methods, 
11:40306 (RA;US) 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
Turbine cycle heat rate testing, 11:40298 (RA;US) 
Efficiency 


Condenser performance monitoring, 11:40308 (RA;US) 
FOSSILS 
Age Estimation 
Role of fossil vertebrates in interpretation of Late Cretaceous 
y of the San Juan Basin, New Mexico, 11:41846 
(RA;US) 


FOULING 
Control 
Role of on-line modelling in detecting and controlling boiler 
fouling, 11:40297 (RA;US) 
Detection 
Role of on-line modelling in detecting and controlling boiler 
fouling, 11:40297 (RA;US) 
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Impact of insulation of building foundations on U.S. National 
Energy Consumption, 11:40836 (BA;US) 
FOXES 
Habitat 
Biological assessment of the effects of petroleum production at 
maximum efficient rate, Naval Petroleum Reserve No. 1 (Elk 
Hills), Kern County, California, on the endangered San 
Joaquin kit fox, Vulpes macrotis mutica, 11:39691 (R;US) 
FRACTURE MECHANICS 
Interlaboratory 


Comparisons 

Third numerical round robin on elastic-plastic fracture 
ee ee ee 
Fracture. Part 1: Results of linear elastic fracture 
calculations, 11:41313 (R;CH) 

FRACTURE PROPERTIES 
Stresses 

Distribution function of dislocations and condition of finite 
stress for the dislocation-free zone model of fracture, 
11:41019 G;NL) 


11:39885 (RA;US) 
Flow Rate 
Testing and analyzing low-permeability fractured gas wells, 
11:39885 (RA;US) 
Gas Flow 
Testing and analyzing low-permeability fractured gas wells, 
11:39885 (RA;US) 
Mathematical Models 
Accuracy of the MINC approximation, 11:40259 (R;US) 


Fracture evaluation with pressure transient tests in low- 
permeability gas reservoirs. Part II: field examples, 11:39783 
(RA;US) 


Reservoir Engineering 
In-situ evaluation of several tailored-pulse well-shooting 
concepts, 11:39905 (RA;US) 
Reservoir Pressure 
Fracture evaluation with pressure transient tests in low- 
permeability gas reservoirs. Part II: field examples, 11:39783 
(RA;US) 
FRACTURES 
See also HYDRAULIC FRACTURES 
sha ineen 
Enhanced gas program second annual report - Part I, 
October “976 through Septem! September 1977, 11:41893 (RA;US) 


See also EXPLOSIVE FRACTURING 
HYDRAULIC FRACTURING 
Cost Benefit Analysis 
Use of bottom hole pressure analysis in optimizing frac design- 
Anadarko Basin of western Oklahoma, 11:39659 (RA;US) 
Demonstration Programs 
Field evaluations of reservoir fracturing, first quarterly status 
report - 1979, 11:39671 (RA;US) 


Large fracture treatments may unlock tight reservoirs, Part 1 
and 2, 11:39855 (RA;US) 
Aspects 


Reservoir stimulation: right diagnosis still elusive, 11:39854 
(RA;US) 
Mathematical Models 
strain curve analysis, 11:39907 (RA;US) 


Large fracture treatments may unlock tight reservoirs, Part 1 
and 2, 11:39855 (RA;US) 
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Pressure Effects 
Use of bottom hole pressure analysis in optimizing frac design- 
Anadarko Basin of western Oklahoma, 11:39659 (RA;US) 
Research Programs 
Field evaluations of reservoir fracturing, first quarterly status 
report - 1979, 11:39671 (RA;US) 
Stress Analysis 
Predicting the in-situ stress for deep wells using differential 
strain curve analysis, 11:39907 (RA;US) 
Technology Assessment 
Reservoir stimulation: right diagnosis still elusive, 11:39854 
(RA;US) 
FRACTURING FLUIDS 
Additives 
Energized fracturing with fifty percent carbon dioxide for 
improved hydrocarbon recovery, 11:39784 (RA;US) 
Bench-Scale Experiments 
Fracturing fluid rock interaction of Cotton Valley Lime 
Formation, 11:39837 (RA;US) 
Chemical Reaction Kinetics 
Fracturing fluid rock interaction of Cotton Valley Lime 
Formation, 11:39837 (RA;US) 
Evaluations 
In support of the planned massive hydraulic fracture to be 
performed by Pacific Transmission supply company in the 
Uinta Basin, 11:39862 (RA;US) 


Design 
Analysis of hydraulic fracturing problems, 11:39785 (RA;US) 
Flow Rate 
Relation between facies and low-permeability (tight) reservoirs 
in the Northern Great Plains, 11:41896 (RA;US) 
Fluid Flow 
Dynamic experiments on proppant settling in cross-linked 
fracturing fluids, 11:39669 (RA;US) 
Western Gas Sands Project status report, April 1-30, 1980, 
11:39804 (RA;US) 
Fluid Mechanics 
Relation between facies and low-permeability (tight) reservoirs 
in the Northern Great Plains, 11:41896 (RA;US) 
Western Gas Sands Project status report, April 1-30, 1980, 
11:39804 (RA;US) 


Analysis of hydraulic fracturing problems, 11:39785 (RA;US) 
Pressure Effects 
Analysis of hydraulic fracturing problems, 11:39785 (RA;US) 


Propping Agents 
Dynamic experiments on proppant settling in cross-linked 
fracturing fluids, 11:39669 (RA;US) 
with fifty percent carbon dioxide for 
improved hydrocarbon recovery, 11:39784 (RA;US) 
Research Programs 
Drilling and fracturing improvements for low-permeability gas 
wells in western Canada, 11:39866 (RA;US) 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 


Successful stimulation in the Rocky Mountain area using a new 

acid base-gel system, 11:39665 (RA;US) 
Rock-Fluid Interactions 

In support of the planned massive hydraulic fracture to be 
performed by Pacific Transmission supply company in the 
Uinta Basin, 11:39862 (RA;US) 

Review of fracture fluid - reservoir interactions in tight gas 
formations, 11:39882 (RA;US) 

Western Gas Sands Project, January 1-31, 1980, 11:39801 
(RA;US) 


"hee 
Dynamic experiments on proppant settling in cross-linked 
fracturing fluids, 11:39669 (RA;US) 
Temperature Effects 
Analysis of hydraulic fracturing problems, 11:39785 (RA;US) 
Gas well stimulation with a viscous water-base fracturing fluid, 
11:39904 (RA;US) 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
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Gas well stimulation with a viscous water-base fracturing fluid, 
11:39904 (RA;US) 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRANCE 
Food Industry 
Present stage of development of ionizing radiation treatment in 
France, 11:41718 (R;FR;In French) 
Present status and prospects of food irradiation in France, 
11:41720 (R;FR) 
Food 
Research and development of low and medium dose food 
irradiation applications in France, 11:41719 (R;FR) 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
PWR Type Reactors 
Analysis of French (Paluel) pressurized water reactor design 
differences compared to current US PWR designs, 11:40356 
(R;US) 


Monthly results of measurements, 1985 with 3. 
Quarterly progress report 1985, 11:41585 (R;FR;In French) 
Monthly results of measurements, November 1985, 11:41587 
(R;FR;In French) 
Monthly results of measurements, October 1985, 11:41586 
(R;FR;In French) 
Results of the environmental of radioactivity in 
France during 1983, 11:41655 (R;FR;In French) 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
FRANCIUM 221 
Alpha Decay 
Emission probabilities of y-rays associated with the decay of 
22°Th and its daughters, 11:42195 (J;GB) 


Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:42194 (J;US) 
Emission 
Emission probabilities of y-rays associated with the decay of 
22°Th and its daughters, 11:42195 (J;GB) 


wavelength coherent radiation, 11:41394 (R;US) 
Simulation 


Novel accelerators employing high-current electron beams 
numerical simulations, 11:41377 (R;US) 
Gain 
An upper limit to the gain-energy acceptance product of the 
free electron laser, 11:41291 (J;US) 
High-gain free electron lasers as generators of short 
wavelength coherent radiation, 11:41394 (R;US) 
Harmonics 
Optical characteristics of super-radiant harmonic radiation 
from a FEL and optical klystron. 3D model, 11:41382 
(R;US) 
Linear 


Free Electron Lasers on superconducting linac, 11:41354 
(R;FR;In French) 
Nonlinear Problems 
Nonlinear traveling waves in a helical wiggler free-electron 
laser, 11:41290 (J;US) 
Phase Shift 
An upper limit to the acceptance product of the 
free electron laser, 11:41291 (J;US) 
Resonators 
The advantages of a negative branch unstable resonator for use 
with free-electron lasers, 11:41289 (J;US) 


Superconducting Devices 
Free Electron Lasers on superconducting linac, 11:41354 
(R;FR;In French) 
FREE RADICALS 
See RADICALS 
FREONS 


Heat- and mass transfer in surface evaporation and nucleate 
boiling of a binary freon mixture in trickle films, 11:41303 
(R;DE;In German) 

FREQUENCY (EIGEN) 
See EIGENFREQUENCY 
FRESH WATER 
Mineral Cycling 
Speciation in freshwater and terrestrial systems, 11:41568 


See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FRICTION 
Mathematical Models 
Nonlinear friction algorithm, 11:40988 (RA;US) 
FRJ-2 REACTOR 
Kernforschungsanlage Juelich GmbH, Juelich, Nordrhein- 
Westfalen, Federal Republic of Germany 
Radioactive Effluents 
Measurement of iodine quantities in elementary, aerosol and 
organic com: form in the waste air of an experimental 
reactor, 11:40451 (RA;DE;In German) 
FRUITS 
Limited to edible matured plant ovaries and accessory structures. 
Drying 
Research on the application of solar energy to industrial drying 
or dehydration processes, 11:40192 (RA;US) 
FUEL ADDITIVES 
Comparative Evaluations 
Stability, and related of additives in 
Navy distillate fuels derived from lower quality feedstocks. 
An interim report, 11:39699 (R;US) 


Testing 
Stability, compatibility and related problems of additives in 
Navy distillate fuels derived from lower quality feedstocks. 
An interim report, 11:39699 (R;US) 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Coolants 
Experimental and calculational investigation of longitudinal- 
and-transverse coolant flow in the fuel assembly of a gas 
cooled reactor, 11:40372 (R;SU;In Russian) 
Design 
Developments in KWU’s BWR fuel element modelling in the 
past 15 years, 11:40352 (RA;DE;In German) 
Development of an advanced extended-burnup fuel assembly 
design incorporating urania-gadolinia. Eighth semi-annual 
progress report, October 1984-March 1985, 11:40342  (R;US) 
Fuel element structure - design, production and 
behaviour. Proceedings, 11:40332 (R;DE;In German) 
Impact of fuel assembly design on fuel utilization, 11:40333 
(RA;DE) 
Mechanical structure of the SVEA BWR fuel, 11:40334 


(RA;DE) 
Survey of fuel element structure design for normal and 
accident operation, 11:40351 (RA;DE;In German) 
Fuel Assembly Dismantling 
Exxon Nuclear experience with dismountable upper tie plates, 
11:40335 (RA;DE) 
Heat Transfer 
Experimental and calculational investigation of longitudinal- 
and-transverse coolant flow in the fuel assembly of a gas 
cooled reactor, 11:40372 (R;SU;In Russian) 
Mechanical Structures 
Advanced development of manufacturing methods for the 
production of BWR fuel element structures, 11:40353 
(RA;DE;In German) 





in KWU’'s BWR fuel element modelling in the 
past 15 years, 11:40352 (RA;DE;In German) 
Impact of fuel assembly design on fuel utilization, 11:40333 
(RA;DE) 
Mechanical structure of the SVEA BWR fuel, 11:40334 
(RA;DE) 
Survey of fuel element structure for normal and 
rir deat snowy ny: hs mame 
Mechanical Vibrations 
Structural analysis of PWR fuel assemblies in LOCA and 
seismic conditions, 11:40488 (RA;DE) 
Repair 
Methods for process monitoring and repairing of LWR fuel 
element structures, 11:40336 (RA;DE;In German) 
Rod Bundles 


Fluid forces on two circular cylinders in crossflow, 11:41296 
(R;US) 
Tools 
Exxon Nuclear experience with dismountable upper tie plates, 
11:40335 (RA;DE) 
Welding 
Advanced development of manufacturing methods for the 
production of BWR fuel element structures, 11:40353 
(RA;DE;In German) 
FUEL ASSEMBLY DISMANTLING 
Equipment 
1, 11:39966 (R;US) 
BUNDLES 


See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Deformation 
Data report REBEKA-6, 11:40491 (R;DE;In German) 
Temperature Distribution 
Evaluation of the effect of random deviations in fuel nuclear 
properties on the fuel element cladding temperature, 
11:40440 (R;SU;In Russian) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 


Reforming stack t. Technical status report, 
November 1985, 11:40757 (R;US) 
Environmental Impacts 
Environmental of onsite phosphoric acid fuel cell 
field test. Final report, January 1983-March 1985 (Volume 
3), 11:40760 (R;US) 


Onsite fuel cell site selection data acquisition system, 11:40755 
(RA;US) 
Onsite fuel cell power plants - data acquisition system, 
11:40756 (RA;US) 
Performance 
Onsite fuel cell power plants - data acquisition system, 
11:40756 (RA;US) 
Research 
Development of molten carbonate fuel cell power plant 
technical progress report No. 26, 
January 1 “March 31, 1986, 11:40758 758 (R-US) 
Site Selection 
Onsite fuel cell site selection data acquisition system, 11:40755 
(RA;US) 
FUEL CELLS 
Electrolytes 
Fuel-cell reactions in super acid electrolytes. Final report, June 
1982-December 1985, 11:40759 (R;US) 
Environmental Impacts 
Environmental performance of onsite ic acid fuel cell 
field test. Final report, January 1983-March 1985 (Volume 
3), 11:40760 (R;US) 
FUEL CONSUMPTION 
Forecasting 
Analysis of fuel shares in the industrial sector, 11:40750 (R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
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FUEL ELEMENT CLUSTERS 
Turbulent Flow 
Structure of turbulence in a wall subchannel of a rod bundle 
(P/D=W/D=1.148) in three axial planes downstream of the 
entrance, 11:41299 (R;DE;In German) 
Turbulent flow wall subchannels of a rod bundle 
(P/D=W/D= 1.30), 11:41300 (R;DE;In German) 
FUEL ELEMENTS 


See also FUEL RODS 
SPENT FUEL ELEMENTS 


Effects of higher burnings on reprocessing of uranium dioxide 
fuel elements from light water reactors. Final report, 
11:39941 (R;DE;In German) 

FUEL FABRICATION PLANTS 
Personnel Dosimetry 
Radistion exposere of reprocessing plant personnel, 1140045 


Ultrasonic technique for coal mass flow measurements and coal 
fineness determination, 11:39536 (RA;US) 
FUEL GAS 


See also HIGH BTU GAS 
NATURAL GAS 


Chemical Composition 
High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 
Hot Gas Cleanup 
High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 
FUEL OILS 
See also HEATING OILS 
Combustion Products 
Fundamentals of nitric oxide formation in fossil fuel 
combustion, 11:39549 (J;US) 
Fuel Consumption 
Residential energy demand in the United States, 11:40833 


(B;US) 
FUEL PELLETS 
Laser 
Laser-target interaction with induced spatial incoherence, 
11:42362 (J;US) 
FUEL RACKS 
Capacity 
Fuel consolidation demonstration: program overview. Revision 
1, 11:39966 (R;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also = CHEMICAL PROCESSING PLANT 
(AK 


Effects of higher burnings on reprocessing of uranium dioxide 
fuel elements from light water reactors. Final report, 
11:39941 (R;DE;In German) 

Corrosion Resistant Alloys 

Selection of materials for use in fuel reprocessing by applying 
chemical and electrochemical 
11:39961 (RA;DE;In German) 

Domestic Safeguards 

UKAEA Safeguards R and D Project. Progress report for the 

period May 1984-April 1985, 11:40064 (R;GB) 


Radioactive environmental load in Cumbria from the Sellafield 
plant, 11:40048 (RA;DE;In German) 
Off-Gas Systems 
Development and results of improved waste-gas purification 
processes, 11:39951 (RA;DE;In German) 
Disposal of gaseous radioactive wastes from reprocessing with 
zeolites, 11:39959 (RA;DE;In German) 
Radioactive Effluents 
Computation of tracer nuclides for the determination of 
radiation exposure of the population in the vicinity of a 
reprocessing plant, 11:40046 (RA;DE;In German) 
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Radiation exposure of humans from the waste water pathway 
of reprocessing plants, 11:40047 (RA;DE;In German) 


How to simplify the analytics for input-output accountability 
measurements in a reprocessing plant, 11:40056 (R;DE) 


Safety 
Knowledge and 


gained in experimental plants for 
industrial 11:39946 (RA;DE;In German) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 


1, 11:39966 (R;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Atomization 
Atomization characteristics of coal-water slurry. Final report, 
11:39535 (R;US) 
ion of a coal-water mixture in a gas turbine 
combustor, 11:39556 (B;US) 
—- atomization of coal-water fuel droplets resulting 
from exposure to intense radiant heating environments, 
11:39551 (J;US) 
Chemical Composition 
Atomization characteristics of coal-water slurry. Final report, 
11:39535 (R;US) 
Gas turbine fuel from low-rank coal, 11:39533 (R;US) 
Chemical 
Coal research pro) exploration, mining and preparation, 
update 1986 WA 3 367 RIP’s; global aspects), 11:39526 
(R;GB) 
Combustion of a coal-water mixture in a gas turbine 
combustor, 11:39556 (B;US) 
Gas turbine fuel from low-rank coal, 11:39533 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Preparation and combustion of low-rank coal/water fuels, 
11:39534 (R;US) 


Combustion 

Combustion of a coal-water mixture in a gas turbine 

combustor, 11:39556 (B;US) 
ition from a coal-water slurry fueled gas turbine 
combustor, 11:39557 (B;US) 

Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 9, March 1-May 31, 
1986, 11:39540 (R;US) 

Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 

Preparation and combustion of low-rank coal/water fuels, 
11:39534 (R;US) 

Combustion Kinetics 


Secondary atomization of coal-water fuel droplets resulting 
from exposure to intense radiant heating environments, 
11:39551 (J;US) 

Combustion Products 

Combustion and deposition, erosion, 

turbine fuels, 11:39554 (B;US) 

assessment of a coal/water-slurry-fired 
industrial boiler. Volume 1. Technical results. Final report, 
July 1983-April 1985, 11:39522 (R;US) 

Environmental assessment of a coal/water-slurry-fired 
industrial boiler. Volume 2. Data supplement. Final report, 
July 1983-April 1985, 11:39523 (R;US) 

Radiant Heat Transfer 
Sr eniien of gett-setee Saleen 
from exposure to intense radiant heating environments, 
11:39551 (J;US) 
Programs 


Coal research projects: exploration, mining and preparation, 
=. RIP’s; global aspects), 11:39526 


Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Shear 
Atomization characteristics of coal-water slurry. Final report, 
11:39535 (R;US) 
Supercritical Gas Extraction 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 


Atomization characteristics of coal-water slurry. Final report, 
11:39535 (R;US) 
Gas turbine fuel from low-rank coal, 11:39533 (R;US) 
Water Removal 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
FUEL SUPPLIES 
Mathematical Models 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11: 11:39448 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 
Flow Models 
Assessment and development of the Bankoff and Han coarse 
mixing model, 11:40476 (R;GB) 
Reviews 
Review of coarse mixing models, 11:40475 (R;GB) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUJAIRA 
See UNITED ARAB EMIRATES 
FULVIC ACIDS 
Comparative Evaluations 
— forming properties of natural occurring fulvic acids. 
with cadmium, copper and calcium, 
lieoain (R;SE) 


See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACE OIL 

See HEATING OILS 
FURNACES 

See also GAS FURNACES 


Design 
COMO: a numerical model for predicting furnace performance 
in axisymmetric geometries. Volume 2. Users guide. Final 
report, 11:39547 (R;US) 


in axisymmetric geometries. 
Final report, 11:39546 (R;US) 
Flue Gas 
Fundamentals of nitric oxide formation in fossil fuel 
combustion, 11:39549 (J;US) 


Performance 
COMO: a numerical model for predicting furnace performance 
in axisymmetric Volume 2. Users guide. Final 
report, 11:39547 (R;US) 


COMO: a numerical model for furnace performance 
in har amg geometries. Volume 1. Technical summary. 
Final report, 11:39546 (R;US) 

FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 





GABBROS 
Fractures 
Fractures 


Taavinunnanen gabbro massif. A of results from 
geological, geophysical and hydrogeological investigations, 
11:41906 (R;SE) 


Taavinunnanen gabbro massif. A compilation of results from 

geological, geophysical and hydrogeological investigations, 
11:41906 (R;SE) 
ILINIUM 150 


= 150/sup */, 11:42185 (;US) 
= 150/sup */, 11:42185 (;US) 


Reactions 
Interacting boson modci and medium energy probes, 11:42212 
(R;US) 
Proton Reactions 
Interacting boson model and medium energy probes, 11:42212 
(R;US) 
GADOLINIUM BORIDES 


Moessbauer Effect 
57Fe Moessbauer study of RE.Fe:.B, 11:41026 (R;FR) 
UNDS 


i and laser properties of GGG:(Nd,Cr) 

single crystals, 11:41057 (R;US) 

Domain Structure 

Observation of a magnetic antiphase domain structure with 
long-range order in a synthetic Gd-Y superlattice, 11:41099 


Development of an advanced extended-burnup fuel assembly 
design incorporating urania-gadolinia. Eighth semi-annual 
progress report, October 1984-March 1985, 11:40342 (R;US) 


Irradiation experiments with gadolinium oxide-aluminium oxide 
(aAlO), 11:41030 (R;DE;In German) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALENA 
Quantitative Chemical Analysis 
Mass spectrometric determination of gases in individual fluid 
inclusions in natural minerals, 11:41911 (J;US) 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM ARSENIDE SOLAR CELLS 
Performance 


Annual performance analysis of series and independently 
connected AlGaAs/silicon stacked cells, 11:40145 (RA;US) 
GALLIUM ARSENIDES 


Annealing 
Kinetic study of Schottky barrier formation and interface 


chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 


Properties 
Ti on GaAs(110), 11:41114 (BA;US) 


The cause of initial band bending of cleaved clean GaAs(110) 
surface, 11:41108 (BA;US) 
Defects 


The cause of initial band bending of cleaved clean GaAs(110) 
surface, 11:41108 (BA;US) 


Deposition 
Ti on GaAs(110), 11:41114 (BA;US) 
Dislocations 


Measurements of the critical resolved shear stress for indium- 
doped and undoped GaAs single crystals, 11:41087 (J;US) 


Properties 
Ti on GaAa(110), 11:41114 (BA;US) 
Electron Collisions 


Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
Fermi Level 
Ti on GaAs(110), 11:41114 (BA;US) 
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Ton Implantation 
Local structure of S impurities in GaAs, 11:41101 (J;US) 
Two comments on ion beam mixing, 11:40965 (RA;US) 
Tonization 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
Light Transmission 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:41085 (J;US) 
Optical Reflection 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:41085 (J;US) 
Photocurrents 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
Physical Radiation Effects 
Two comments on ion beam mixing, 11:40965 (RA;US) 
Shear 
Measurements of the critical resolved shear stress for indium- 
doped and undoped GaAs single crystals, 11:41087 (J;US) 
Sorptive Properties 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
Ti on GaAs(110), 11:41114 (BA;US) 
Superlattices 


Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
Surface Properties 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
Vacancies 
Local structure of S impurities in GaAs, 11:41101 (J;US) 
X-Ray Spectra 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
GALLIUM COMPLEXES 
Electrochemistry 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 2-radical anions, 11:41215 
G;US) 


One- and two-electron reduction of metalloperp/1;/rins. 
Radiation chemical, photochemical, and electro:hemical 
studies. Kinetics of the decay of -radical anions, 11:41215 
(J;US) 


studies. Kinetics of the decay of z-radical anions, 11:41215 
GUS) 
GALLIUM COMPOUNDS 


See also GALLIUM ARSENIDES 
GALLIUM PHOSPHIDES 


Crystal Growth 
Investigation on and laser properties of GGG:(Nd,Cr) 
single crystals, 11:41057 (R;US) 
GALLIUM ee 


"Singlet optical interference filters and integrated high 
using multilayers of GaP and 
Gana x-italic/P/sub 1-//sub x-italic/, 11:41085 (J;US) 


Optical Filters 
i optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:41085 (J;US) 
GALLSTONES 
See BILIARY TRACT 
GAMMA ASTRONOMY 


For photon energies above 100 KeV. 
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Telescope Counters 

Cerenkov i 
11:41429 (RFR) 

Improved time of flight gamma-ray telescope to monitor 
diffuse -ray in the energy range 5 MeV - 50 MeV, 
11:41428 (R;FR) 

Modeling a high energy gamma-ray telescope, 11:41425 (R;FR) 

Operating characteristics of a prototype high energy gamma- 
ray telescope, 11:41426 (R;FR) 

GAMMA DETECTION 

Neutron and gamma-ray sensitivity of an argon-filled ion 

chamber. Research report, June-September 1985, 11:41117 


imaging telescope for high energy gamma rays, 


dosimetry. Progress report, September 1980- 
September 1981, 11:40026 (R;US) 


Measurement of oxyluminescence of solid waste for speedy 
dose determination following a radiation accident, 11:41440 
(RA;DE;In German) 

Energy Dependence 
Energy dependence of gamma dose rates in the radiation fields 
of a BWR-type reactor, 11:40331 (RA;DE;In German) 


Comparisons 
Twenty-second ORNL intercomparison of criticality accident 
dosimetry systems, August 12-16, 1985, 11:42242 (R;US) 
GAMMA LOGGING 
Data Analysis 
Core analysis report for Mobil Oil Corp. Piceance Creek Unit 
F31-13G Well Rio Blanco County, Colorado, 11:39620 
(RA;US) 
GAMMA RADIATION 
Biological Effects 
Lethal effects of gamma radiation upon segments of a natural 
microbial population, 11:41758 (J;US) 
Therapeutic Uses 
Gamma-N activation of cancer patients, 11:41679 (R;US) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTRA 
Correlations 
High spin nuclear structure studies using the spin spectrometer, 
11:42166 (R;US) 
GAMMA SPECTROMETERS 
See also COMPTON SPECTROMETERS 


Design 
Advanced techniques for high resolution spectroscopic 
observations of cosmic gamma-ray sources, 11:41427 (R;FR) 


Photodiodes 
Technological progress in scintillation detectors, 11:41432 
(R;FR;In French) 
GAMMA TRANSPORT THEORY 


Integration of the adjoint gamma quantum transport equation 
by the Monte Carlo method, 11:42228 (R;SU;In Russian) 
GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 
Grand Accelerateur National 'a Ions Lourdes, a heavy ion 
accelerator consisting of two identical isochronous cyclotrons and 
a particle booster for injection, located in Orsay, France. 
Beam Dynamics 
Beam tuning and stabilization using beam phase measurement 
at GANIL, 11:41380 (BA;US) 
Computerized Control Systems 
New developments of the GANIL control system, 11:41355 
(R;FR) 


For silicate garnets only. 
Growth 


Investigation on growth and laser properties of GGG:(Nd,Cr) 
single crystals, 11:41057 (R;US) 
GAS BURNERS 
Catalytic Combustors 
Catalytic radiant tube: exploratory research. Final report, 
April-October 1985, 11:41336 (R;US) 


GAS TRACK DETECTORS 
Operation 


GAS CHROMATOGRAPHY 
The application of inverse gas chromatography to coals and 
oxidized coals (With coal as the adsorbent), 11:39502 (J;US) 
GAS COMPRESSORS 
Design 
Machinery in compressed-air energy storage plants, 11:40685 
(RA;US) 
Turbo compressors for mini-CAES systems, 11:40686 (RA;US) 


Turbo compressors for mini-CAES systems, 11:40686 (RA;US) 
Performance 
Machinery in compressed-air energy storage plants, 11:40685 
(RA;US) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FUELS 
See also FUEL GAS 
Energy Sources 
Fossil Energy Program quarterly progress report 
period ending March 31, 1986, 11:39448 (R;US) 
Production 
Axial coordination in nickel porphyrins and nickel- 
reconstituted heme proteins investigated by Raman- 
difference and transient-Raman spectroscopy, 11:41141 
(R;US) 
GAS FURNACES 


for the 


PUAS tenting of clectels het guiaps end qe Seenntan, 9100009 


Field test of a ceramic heat-recovery system for an aluminum 
reverberatory furnace. Annual report, March-December 
1985, 11:40857 (R;US) 
Waste-heat recovery for an aluminum remelt furnace. Final 
report, February 1984-May 1985, 11:40856 (R;US) 
Performance 
Monitoring of dynamics of gas furnace performance for the 
ASHRAE SP43 project, 11:40818 (RA;US) 
GAS HEAT PUMPS 
Compressors 
Background review on compressors for gas iven heat 
pumps. Technical report, September 1985-March 1986, 
11:40830 (R;US) 
Performance Testing 
Gas-engine heat-pump test procedures. Topical report, October 
1985-February 1986, 11:40831 (R;US) 
GAS INJECTION 
Research Programs 
Western Gas Sands Project status report, April 1-30, 1980, 
11:39804 (RA;US) 
Western Gas Sands Project status report, May 1-31, 1980, 
11:39805 (RA;US) 
GAS PRODUCTION RATES 
Nuclear Data Collections 
ENDF/B-5 Gas Production File (Rev. 2), 11:42430 (R;XA) 
GAS SPILLS 
Emergency Plans 
Emergency response planning for potential accidental liquid 
chlorine releases, 11:41572 (R;US) 
GAS TRACK DETECTORS 
See also BUBBLE CHAMBERS 
Magnetic Fields 
Development of a tapered cell drift chamber II: 
high magnetic fields and different gas pressures, 1141453. 
(R;GB) 


Development of a tapered cell drift chamber II: operation in 
high magnetic fields and different gas pressures, 11:41453 
(R;GB) 





Use of a multistep avalanche chamber for analysing the 
distribution of radioactivity and two-dimensional separation 
of a mixture of labelled compounds. Analysis of '*I-labelled 
proteins from ribosomal 30S subunits, 11:41444 (RA;SU) 


Development of a tapered cell drift chamber II: operation in 
high magnetic fields and different gas pressures, 11:41453 
(R;GB) 

GAS TURBINE ENGINES 
Ceramics 

Ceramic design methodology and the AGT-101, 11:40878 
G;IT) 

Status of the AGT 100 advanced gas turbine program,~ 
11:40879 (J;IT) 


Environmental regulations and standards for cogenerators. 
Final report, January 1983-March 1985 (volume 1), 11:40734 
(R;US) 

Feasibility of using cogeneration system exhaust in food 
processing. Final report, January 1983-March 1985 (Volume 
2), 11:40858 (R;US) 

Jets 
Investigation of jet-filming airblast atomizer, 11:41342 (J;IT) 
Materials 


Status, needs, and opportunities for structural ceramics in 
advanced heat engines, 11:41280 (J;US) 
Performance Testing 
AGT 101 - Advanced Gas Turbine technology update, 
11:40877 G;IT) 
Status of the AGT 100 advanced gas turbine program, 
11:40879 (J;IT) 
Technology Assessment 
AGT 101 - Advanced Gas Turbine technology update, 
11:40877 (J;IT) 
TURBINES 


See also COAL-FIRED GAS TURBINES 
Air Pollution Abatement 
Deposition from a coal-water slurry fueled gas turbine 
combustor, 11:39557 (B;US) 
Ceramics 
Advancements in application of ceramics to the Gemini radial- 
flow gas turbine, 11:41341 (J;IT) 
Cooling Systems 
Thermodynamics of gas turbine cycles. III. Thermodynamic 
potential and limitations of cooled reheat-gas-turbine 
combined cycles, 11:41339 (J;IT) 


Corrosion/erosion potential of selected turbine materials in a 

PFBC environment, 11:39555 (B;US) 
Deposits 

Combustion of a coal-water mixture in a gas turbine 
combustor, 11:39556 (B;US) 

Corrosion/erosion potential of selected turbine materials in a 
PFBC environment, 11:39555 (B;US) 

Deposition from a coal-water slurry fueled gas turbine 
combustor, 11:39557 (B;US) 


Influence of Reynolds numbers and Mach numbers on the 
efficiency of a fast Francis turbine in gas operation, 11:40873 
(R;DE;In German) 

Erosion 

Corrosion/erosion potential of selected turbine materials in a 
PFBC environment, 11:39555 (B;US) 

Flow Visualization 

Investigation of swirler/dilution jet flow split on primary zone 

a ee 11:41308 
Jets 


Experimental study of the spray characteristics of a research 
airblast atomizer, 11:41343 (J;IT) 
Materials 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Materials Testing 
Corrosion/erosion potential of selected turbine materials in a 
PFBC environment, 11:39555 (B;US) 
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Nozzles 
Advancements in application of ceramics to the Gemini radial- 
flow gas turbine, 11:41341 (J;IT) 
Performance Testing 
Advancements in application of ceramics to the Gemini radial- 


flow gas turbine, 11:41341 (J;IT) 
Combustion of a coal-water mixture in a gas turbine 
combustor, 11:39556 (B;US) 
Research 
NASA Lewis Research Center/university graduate research 
program on engine structures, 11:41340 (J;IT) 
Cycles 


Thermodynamics of gas turbine cycles. III. Thermodynamic 
potential and limitations of cooled reheat-gas-turbine 
combined cycles, 11:41339 (J;IT) 

Vanes 

Advancements in application of ceramics to the Gemini radial- 

flow gas turbine, 11:41341 (J;IT) 


Nucleation in binary supersaturated gas mixtures, 11:41514 
(R;DE;In German) 


Photofragment fluorescence as an analytical technique: 
application to gas-phase alkali chlorides, 11:41154 (J;US) 
Diffusion 
Generalized phase-change submodels in the FEM3 model for 
gas dispersion, 11:41571 (R;US) 
Environmental Impacts 
Potential climatic effects of perturbations other than carbon 
dioxide, 11:41535 (RA;US) 
Mass Spectroscopy 
Calibration of mass 
analysis, 11:41139 (R;US) 
Mass spectrometric determination of gases in individual fluid 
inclusions in natural minerals, 11:41911 (J;US) 
Photochemical Reactions 
Photofragment fluorescence as an analytical technique: 
application to gas-phase alkali chlorides, 11:41154 (J;US) 


Interaction of slow electrons with high-pressure gases (‘quasi- 
liquids’); synthesis of our knowledge on slow electron- 
molecule interactions. Progress report, June 1985-June 1986, 
11:41962 (R;US) 

Raman Spectroscopy 

Double-resonance for high-resolution Raman- 

spectroscopy, 11:41142 (R;US) 
GASKETS 
Chemical Reactions 
Reaction of uranium hexafluoride with fluoroelastomers, 
11:39938 (R;DE;In German) 
GASOLINE 
Chemical 
Liquid fuels from coal derived synthesis gas, 11:39481 (J;US) 
Production 
Conversion model aids scale-up of Mobil’s fluid-bed MTG 
process, 11:40096 (J;GB) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GCFR TYPE REACTORS 
Fuel Assemblies 

Experimental and calculational investigation of longitudinal- 
and-transverse coolant flow in the fuel assembly of a gas 
cooled reactor, 11:40372 (R;SU;In Russian) 

GE STANDARD REACTOR 
Prior to 1975, BWR/6 Type Reactors was used. 


for quantitative gas mixture 
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Loss of Coolant 
Analysis of BWRG - LOCA with reduced ECCS using 
TRAC-BD1, 11:40578 (RA;US) 
Similarity analysis of large stream line break LOCAs in 
ROSA-III, FIST and BWR/6, 11:40580 (RA;US) 


Reactor Safety 
Analysis of BWRG - LOCA with reduced ECCS using 
TRAC-BD1, 11:40578 (RA;US) 
Assessment of TRAC-BD1/MOD1 using fist data, 11:40588 


large stream line break LOCAs in 
ROSA-III, FIST and BWR/6, 11:40580 (RA;US) 
Steam Lines 
Similarity analysis of large stream line break LOCAs in 
ROSA-III, FIST and BWR/6, 11:40580 (RA;US) 
Transients 
Assessment of TRAC-BD1/MOD1 using fist data, 11:40588 
(RA;US) 
GENE OPERONS 
DNA Sequencing 
[Nuclear genes from nicotiana encoding the small subunit of 
ribulose-1,5-bisphosphate carboxylase]. Progress report, 
11:41669 (R;US) 
ELECTRIC STANDARD REACTOR 
See GE STANDARD REACTOR 
GENERAL RELATIVITY THEORY 
Virial Theorem 
Some generalizations of the virial theorem, 11:42268 (J;US) 


investigations in 
boreholes - Final report of the eae geochemical 
investigations of the Stripa groundwaters, 11:41877 (R;SE) 
GEOGRAPHY 
Automation 
Automated geography and emergency management, 11:41885 
G;US) 
Automated geography, 11:41888 (J;US) 
GEOLOGIC FAULTS 


Detection 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 


Seismic Surveys 
Report on a seismography survey conducted in Rio Blanco 
County, Colorado, 11 39707 (R. (RA;US) 
Report on a vibroseis seismic survey conducted in Rio Blanco 
County, 11:39590 (RA;US) 
GEOLOGIC FRACTURES 
See also GEOLOGIC FAULTS 


Occurrence of fracture-lining manganese minerals in silicic 
tuffs, Yucca Mountain, Nevada, USA (NNWSI project), 
11:41905 (R;US) 

Orientation 
Natural and induced fracture orientation, 11:41889 (RA;US) 
Pressure Effects 

Influence of vertical fracture i active and 
observation wells on the interference tests, 11:39758 
(RA;US) 

Radionuclide Migration 

Nuclide migration through a planar fissure with matrix 

diffusion, 11:40037 (R;US) 
Remote Sensing 

Cursory study of the relationship between the productivity of 
Uinta Basin gas wells and proximity to lineaments, 11:39667 
(RA;US) 

Stress Analysis 

Natural and induced fracture orientation, 11:41889 (RA;US) 
Stress Intensity Factors 

Natural and induced fracture orientation, 11:41889 (RA;US) 


ic map of parts of southwestern Wyoming 
and adjoining states, 11:41881 (RA;US) 
GEOLOGIC SURVEYS 
Mathematical Models 
Pressure test process for surveying fields in coal seams by 
pressing in liquids - development of a mathematical 
simulation model, 11:39527 (R;DE;In German) 
Simulation 
Pressure test process for surveying fields in coal seams by 
pressing in liquids - development of a mathematical 
simulation model, 11:39527 (R;DE;In German) 
GEOLOGIC TRAPS 
Classification 


Stratigraphic-trap classification, 11:39594 (RA;US) 
Exploration 


Point-bar origin of Fall River Sandstone reservoirs, 
northeastern Wyoming, 11:39649 (RA;US) 
Geologic History 
Unconformity traps, 11:39595 (RA;US) 
Spatial Distribution 
Primary stratigraphic traps in sandstones, 11:39597 (RA;US) 


Point-bar origin of Fall River Sandstone 
northeastern Wyoming, 11:39649 (RA;US) 
classification, 11:39594 (RA;US) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOLOGY 
International Cooperation 
Hydrogeological and hydrogeochemical investigations in 
boreholes - Final report of the phase I geochemical 
investigations of the Stripa groundwaters, 11:41877 (R;SE) 
GEOPRESSURED SYSTEMS 
Natural Gas 
Analysis of benefits for research and development projects for 
unconventional gas resources proposed the Gas Research 
Institute, 1.39895 (RA;US) 
Executive summary, unconventional gas sources, 11:39897 
(RA;US) 
Natural Gas Deposits 
Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 
Enhanced recovery of unconventional gas, 11:39846 (RA;US) 
Importance of abnormal formation pressures, 11:39764 
(RA;US) 
Semi-annual report for the unconventional gas recovery 
program, 11:39842 (RA;US) 
Semi-annual report for the unconventional recovery program, 
11:39879 (RA;US) 
Pore Pressure 
leaportenes of sheceuel formumtios postures, 11:39764 


Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company, 11:40085 (R;US) 


i ic sounding in the 
eastern Snake River Plain-Yellowstone region, 11:39894 
(RA;US) 
Magnetotelluric Surveys 
Geothermal significance of magnetotelluric sounding in the 
eastern Snake River Plain-Yellowstone region, 11:39894 
(RA;US) 
FLUIDS 
Chemical Analysis 
EPRI mobile geothermal laboratory. Final report, 11:40264 
(R;US) 





GEOTHERMAL POWER PLANTS 
Environmental impacts 


GEOTHERMAL POWER PLANTS 
Environmental Impacts 
Discernment of two opposing reports on the hydrological 
effects of a hydrothermal power plant, 11:40268 (R;US) 


Specifications 
Heber binary-cycle geothermal demonstration power plant: 


Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 


Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 


Hydraulic Fracturing 
Hydraulic fracturing of deep wells, 11:39673 (RA;US) 
Hydraulic fracturing in porous-permeable materials, 11:39674 


(RA;U' 
Location of hydraulic fractures using microseismic techniques, 
11:40262 (RA;US) 
Study of inclined hydraulic fractures, 11:41900 (RA;US) 
Well Logging 
Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 
GERMAN DEMOCRATIC REPUBLIC 
Domestic Safeguards 
State system of accounting for and control of nuclear material 
(SSAC) of the German Democratic Republic - as of 
December 1984, 11:40059 (R;DD;In German) 
Exposure 


External occupational 

(R;DD;In German) 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 


exposure in the GDR in 1984, 11:41749 


Crystal Structure 
A study of the adsorption of HS on Ge(111), 11:41112 
(BA;US) 


Heterojunction band discontinuity at the Si/Ge(111) interface, 
11:41016 (BA;:US) 


Sorptive Properties 
A study of the adsorption of HaS on Ge(111), 11:41112 
‘ (BA;US) 


-Ray Spectra 
A study of the adsorption of HaS on Ge(111), 11:41112 
(BA;US) 


70 
E0-Transitions 
E0 transitions in Ge and i 
even-mass Ge isotopes, 11:42167 (R;FI) 
E2-Transitions 
EO transitions in Ge and i 
eee 11:42167 (R;FTID 


interpretation of 


interpretation of 


complex fragments in compound nucleus decay, 
11:42168 (R;US) 


ic phenomenological approach to 
widths of giant resonances, 11:42219 (J;NL) 


See also BOROSILICATE GLASS 
PHOSPHATE GLASS 


Spectra 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
Crystal Structure 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
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Estimates of radionuclide release from glass waste forms in a 
tuff repository and the effects on regulatory compliance, 
11:40027 (R;US) 

Use of fission track for deciphering the dissolution mechanism 
of silicates glasses, 11:41069 (R;FR) 
Photoelectron Spectroscopy 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
Physical Radiation Effects 
Effects of gamma rays on fluoride glass preforms and optical 
fibers, 11:41062 (R;FR) 
Production 
Giass batching programs. User's guide and system programmer 
documentation (MTABLE; SHEET; MIX; LOG), 11:41081 
(R;US) 
X-Ray Spectra 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
GLASS DOSEMETERS 
See RPL DOSEMETERS 
GLASS INDUSTRY 
Energy Conservation 
Potential for energy conservation in the glass industry, 
11:40859 (R;US) 
Energy Demand 
Uncertainties in industrial coal-based energy and feedstock 
utilization patterns. Phase 2, final report, 11:40739 (R;US) 
GLASSY METALS 
See METALLIC GLASSES 
GLAZING MATERIALS 
Transparent or translucent materials such as glass or glass 
substitutes. 
Optimization 
Thermal performance of fixed and variable selective 
transmitters in commercial architecture, 11:40227 (RA;US) 

GLOBAL ASPECTS 

Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 

GLOBAL RISK 

See GLOBAL ASPECTS 
GLOW DISCHARGES 
Performance 
Laser resonance ionization in a glow discharge, 11:41144 
(J;US) 
GLUCOSE 
Metabolism 
Integrated and individual biochemical responses of rainbow 
trout (Salmo gairdneri) to varying durations of acidification 
stress, 11:41774 (J;GB) 
GLUEBALLS 
Final-State Interactions 
Discovery of the lowest mass scalar glueball, 11:42108 (R;GB) 
Strong Interactions 
Discovery of the lowest mass scalar glueball, 11:42108 (R;GB) 
GLUONIUM 
See GLUEBALLS 
GLYCIDES 
See SACCHARIDES 
GLYCINE HISPIDA 
Plant Growth 
Qualitative and quantitative status of the field grown potato 
crop stressed by acidified rain. Final progress report, 
11:41765 (R;US) 
GOBAR GAS 
See METHANE 
GOLD 
Ton Implantation 
Thermal spike and defect effects in ion mixing, 11:40959 
(RA;US) 
Solvent 
Helium solubility and bubble growth in metals under high 
pressure, 11:40924 (R;DE;In German) 
GOLD 185 
Beta-Plus Decay 
Decay of *** Au: sign of shape coexistence in “*Pt, 11:42183 
(R;FR) 
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Energy Levels 
Decay of ***Au: sign of shape coexistence in *Pt, 11:42183 
(R;FR) 


Chemical nuclear data, 11:42143 (RA;GB) 
Nitrogen 14 Reactions 
Chemical nuclear data, 11:42143 (RA;GB) 
Oxygen 16 Reactions 
Chemical nuclear data, 11:42143 (RA;GB) 
GOLD ALLOYS 
Sputtering 
Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 
GOLD IONS 
Ton-Atom Collisions 
Positron and delta electron emission in the system Ta + Th 
and Au + U, 11:41964 (R;DE) 
GOLDSTONE BOSONS 
See also AXIONS 
Potentials 
Pseudo-Goldstone bosons in curved space-time, 11:41940 
G;US) 
SU-3 Groups 
Pseudo-Goldstone bosons in curved space-time, 11:41940 
G;US) 
GRADED LIE GROUPS 


Supersymmetry 
Raetere? of tip mpenigine OOD) ae ee 
nonlinear supersymmetric equations, 11:42099 (R;SU) 
GRAIN ALCOHOL 
See ETHANOL 
GRAND UNIFIED THEORY 
Higgs Bosons 
SO(10) with light scalars and an intermediate right-handed 
mass scale, 11:42119 (J;US) 
Lectures 
Are quarks and leptons composite or elementary, 11:42035 
(R;DE) 


Many-Dimensional Calculations 
Hunting half-integer charged, heavy hadrons from higher 
dimensions, 11:42039 (R;DE) 
Mass Formulae 
Fermion masses and mixings from higher dimensions, 11:42040 
(R;DE) 
Quantum Operators 
Low-energy manifestations of a new interactions scale: 
Operator analysis, 11:42077 (J;DE) 
SO-10 Groups 
S$O(10) with light scalars and an intermediate right-handed 
mass scale, 11:42119 (J;US) 
SU-6 Groups 
SU(6) grand unified model, 11:42079 (R;US) 
GRANITES 


Granite of Brame-Saint Sylvestre-Saint Goussaud (France). 

Magmatic structure, study of uranium distribution at the 
grain level, 11:39932 (R;FR;In French) 
ieee 


Enhanced gas program second annual report - Part I, 
October “976 through Septem! September 1977, 11:41893 (RA;US) 


Hydraulic Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 


Permeability 
Geologic and hydrologic characterization and evaluation of 


Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 

guidelines, 11:40028 (R;US) 


GREAT PLAINS 
Geologic History 


Radionuclide Migration 
Stripa project annual report 1984 (Disposal of radioactive 
waste into crystalline rock), 11:40019 (R;SE) 
Stopping Power 
Climax spent fuel dosimetry. Progress report, September 1980- 
September 1981, 11:40026 (R;US) 
Thermal Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 


Air Infiltration 
Experimental investigation on mass transfer in presence of 


Spectroscopy 
ip between the Auger line shape and the electronic 
properties of graphite, 11:41093 (J;US) 


Theoretical and experimental in of the destruction 
of graphites in a flow of dissociated air, 11:41104 (TG;US) 
Electric Conductivity 
Lifetime effects in low-stage intercalated graphite systems, 
11:41095 (J;US) 
Structure 


Relationship between the Auger line shape 
properties of graphite, 11:41093 (J;US) 


Theoretical and experimental investigation of the destruction 
of graphites in a flow of dissociated air, 11:41104 (TG;US) 


Gasification 
Catalytic gasification of graphite or carbon. Quarterly report, 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 
Neutron Reflectors 
Graphite reflector of an HTGR-type reactor. 


and the electronic 


intercalated graphite, 11:41092 (J;US) 
Physical Radiation Effects 
Densification of graphites by irradiation, 11:40362 (R;US) 
Plasmons 
Dielectric function and structure of stage-1 
intercalated graphite, 11:41092 (J;US) 
Reactor Materials 
Densification of graphites by irradiation, 11:40362 (R;US) 


Sorptive Properties i 
Catalytic gasification of graphite or carbon. Quarterly report, 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 
Sublimation 
Theoretical and experimental in of the destruction 
of graphites in a flow of dissociated air, 11:41104 (TG;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRATINGS 
Fabrication 
Holographic diffraction grating manufacture, 11:41469 (R;US) 
GRAVITATION 


Methods 
Hypercharge fields and Eoetvoes-type experiments, 11:41941 
G;US) 
Virial Theorem 
Some generalizations of the virial theorem, 11:42268 (J;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
Water Pollution 
Great Lakes Toxic Hotspots: a citizen's action guide. 
for 1 December 1985-1 March 1986, 11:41649 (R;US) 
GREAT PLAINS 
Geologic History 
Composition and properties of the Pierre Shale and Equivalent 
rocks, Northern Great Plains region, 11:41848 (RA;US) 





GREAT PLAINS 
Stratigraphy 


Stratigraphy 
Compotiion and properties ofthe Pierre Stele and 
rocks, Northern Great Plains region, 11:41848 =Aie 
GREEN RIVER FORMATION 
See also UINTA FORMATION 
Deposition 

Depositional environment of the Green River Formation of 

Wyoming: a preliminary report, 11:41814 (RA;US) 
Geologic History 

Clay mineralogy of the Green River Formation, Piceance 
Creek Basin, Colorado, 11:39923 (RA;US) 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Stratigraphic and sedimentologic framework of the Green 
River Formation, Wyoming, 11:41802 (RA;US) 


Lithology 
i environment of the Green River Formation of 

Wyoming: a preliminary report, 11:41814 (RA;US) 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Stratigraphic and sedimentologic framework of the Green 
River Formation, Wyoming, 11:41802 (RA;US) 


Clay mineralogy of the Green River Formation, Piceance 
Creek Basin, Colorado, 11:39923 (RA;US) 
iti environment of the Green River Formation of 
Wyoming: a preliminary report, 11:41814 (RA;US) 
Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 
i ic and sedimentologic framework of the Green 
River Formation, Wyoming, 11:41802 (RA;US) 


Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Stratigraphy 

Depositional environment of the Green River Formation of 
Wyoming: a preliminary report, 11:41814 (RA;US) 

Green River and Lower Uinta Formation subsurface 
stratigraphy in western Uinta Basin, Utah, 11:39712 — 

Laney Member of the Green River Formation, Sand W: 

Basin, Colorado, and its relationship to Wyoming, coma 
(RA;US) 

Stratigraphic and sedimentologic framework of the Green 

River Formation, Wyoming, 11:41802 (RA;US) 
GREENHOUSES 


Advanced solar greenhouse designs, 11:40191 (RA;US) 
Commercial solar greenhouse with an internal solar 
collection/rockbin storage system, 11:40193 (RA;US) 

Passive Solar Cooling Systems 
Passive solar greenhouse/animal shelter ecosystem. Final 

report, 11:40245 (R;US) 

Passive Solar Heating Systems 
Advanced solar greenhouse designs, 11:40191 (RA;US) 
Commercial solar greenhouse with an internal solar 

collection/rockbin storage system, 11:40193 (RA;US) 
Heating system performance efficiencies in two solar 
greenhouses utilizing rock and earth thermal storage units, 
11:40194 (RA;US) 
Passive solar greenhouse performance. Final report, Juneau, 
Alaska, January 1, 1981-December 31, 1982, 11:40246 (R;US) 
Passive solar greenhouse/animal shelter ecosystem. Final 
report, 11:40245 (R;US) 


Heating system performance efficiencies in two solar 
11:40194 (RA;US) 
Passive solar greenhouse performance. Final report, Juneau, 
Alaska, January 1, 1981-December 31, 1982, 11:40246 (R;US) 
Solar Heating Systems 
Analysis and feasibility study of shallow solar ponds for 
heating a commercial greenhouse, 11:40195 (RA;US) 
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GROHNDE REACTOR 
Grohnde, Niendersachsen, Federal Republic of Germany 
System Failure Analysis 
PRA procedures for dependent events analysis - an industry 
perspective, 11:40513 (RA;US) 
GROSS NATIONAL PRODUCT 
Correlations 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND DISPOSAL 
Dusts. 
Dust control at hazardous-waste sites. Handbook, 11:41607 
(R;US) 
GROUND MOTION 
Analysis and prediction of outrunning ground motion. 
Technical report, 8 December 1983-23 January 1985, 
11:41500 (R;US) 
GROUND SOURCE HEAT PUMPS 
Coefficient of Performance 
Ground water heat pump monitoring, 11:40810 (RA;US) 
Performance 
Performance comparison of air- and ground-coupled heat 
pump systems, 11:40811 (RA;US) 
GROUND SUBSIDENCE 
Monitoring 
Technical support for geopressured-geothermal well activities 
in Louisiana. Final report, 1 November 1983-31 October 
1984, 11:40267 (R;US) 
GROUND WATER 
Chemical Composition 
Deuterium and chloride content of soil moisture, ground and 
surface waters from Marvanka Basin, Anantapur, India, 
11:41596 (RA;XA) 
Contamination 
Investigation report of the release of strontium-90 from the 
Building 3517 Cell Ventilation Improvements construction 
site on November 29, 1985, 11:41658 (R;US) 
Isotope Ratio 
Deuterium and chloride content of soil moisture, ground and 
surface waters from Marvanka Basin, Anantapur, India, 
11:41596 (RA;XA) 
Groundwater formation under desert conditions, 11:41594 
(RA;XA) 
Liquid Flow 
Preliminary numerical simulations of groundwater flow in the 
unsaturated zone, Yucca Mountain, Nevada, 11:41875 (R;US) 
Pollution 
Rocky Mountain Arsenal northwest boundary 
containment/treatment system construction report. Text, 
drawings, photos. Final report, 11:41640 (R;US) 


Long-term performance of materials used for high-level waste 
ing. Annual report, year four, April 1985-March 1986. 


packaging. 
Volume 4, 11:40934 (R;US) 
Radionuclide Migration 
imental studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 


geoc! 
investigations of the Stripa groundwaters, 11:41877 (R;SE) 

Nuclide migration through a planar fissure with matrix 
diffusion, 11:40037 (R;US) 

Preliminary analyses of scenarios for potential human 
interference for repositories in three salt formations, 11:40043 
(R;US). 

Rock-Fiuid Interactions 

Reaction of Topopah Spring tuff with J-13 water at 150°C: 
samples from drill cores USW G-1, USW GU-3, USW G-4, 
and UE-25h No. 1 (NNWSI project), 11:41908 (R;US) 
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Reaction of Topopah Spring tuff with J-13 water: a 


geochemical modeling using the EQ3/6 reaction 
path code, 11:41909 (R;US) 


Scrubbing i 
Use of multimedia environmental models 
toxic air emissions, 11:41573 (R;US) 


Water Pollution 
storage of petroleum 


to assess risks from 


Options for managing underground 
products in Virginia, 11:39702 (R;US) 
Water Pollution Abatement 
Factors influencing the development of a ground-water 
protection strategy by the State of Tennessee, 11:41663 
(R;US) 
Water Quality 
Hydraulic of rock units and chemical quality of 
water for INEL-1: a 10,365-foot deep test hole drilled at the 
Idaho National Engineering Laboratory, Idaho, 11:41873 
(R;US) 
GROUNDWATER RECHARGE 
See RECHARGE 
GROUND-WATER RESERVES 
See AQUIFERS 
GUMS 
Production 
Synthesis and devolatilization of M-97 NVB silicone gum 
compounded into silica reinforced silicone base, 11:41047 
(R;US) 
GYPSUM 


Sorptive Properties ( 
Formaldehyde sorption and characteristics of 


desorption 
gypsum wallboard, 11:41520 (R;US) 


HADRON-HADRON INTERACTIONS 
Coherent Scattering 
Theoretical high energy and nuclear physics, 11:42041 (R;US) 
Production 


Production of gluino-gluino bound states at hadron colliders, 
11:42050 (RA;US) 
Quark-gluon plasma and multiple production in strong 
interactions, 11:42054 (R;DE;In German) 
HADRONS 
See also BARYONS 
Multiple Production 
Extrapolation of diffraction peaks to SSC energies, 11:42044 
(RA;US) 
Inelastic hadron-hadron processes at ¢.m. energies up to 40 
TeV, 11:42046 (RA;US) 


QCD working group (theory), 11:42042 (RA;US) 
Supersymmetry 


Hadronic supersymmetry schemes, 11:42085 (J;US) 
HAFNIUM ALLOYS 
Oxidation 
Semi-theoretical analysis of the oxidation rates of a Zr-2.2 Hf 
alloy, 11:41018 (J;IN) 
HAIR FOLLICLES 
Biological Radiation Effects 
electrons, 11:41723 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 


See MEAT 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 
Mortality studies of Hanford workers, 11:41748 (2;US) 
HANFORD PRODUCTION REACTORS 
Activity Levels 
Radionuclide inventory and source terms for the 
production reactors at Hanford, 11:40471 (R;US) 


.HANFORD RESERVATION 


Radiation Protection 
A computer computer system for occupational radiation exposure 
information, 11:41754 (BA;US) 
HARBORS 
Computerized Simulation 
Numerical modeling of atoll reef harbors, 11:41346 (R;US) 
HARD COAL 
See BLACK COAL 
HARDTACK PROJECT 
Nuclear Explosions 
Operation Hardtack. Project 1.10. Blast overpressure from 
very-high altitude bursts. Report for April-October 1958, 
11:41506 (R;US) 
HASTELLOY C-276 


report, 11:40920 (R;US) 
Corrosion Resistance 
Effects of SOs: scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Corrosion 


Electrochemical 
corrosion studies on metallic packaging 
materials for | waste. Behavior of Hastelloy C 4 in 
quinary brine and 1 M NaC! solutions. Influence of potential 
salt impurities and radiolytic products, 11:39999 (R;DE;In 
German) 
HAWAII 
Wind Power Plants 
Hawaii - on the threshold of wind farming, 11:40276 (RA;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Asbestos , 

Assessment of assay methods for asbestos abatement 
technology. Nasu Sertiheends 1sb0taaee 1906, 11-4196 
(R;US) 

Butadiene 

Industrial hygiene walk-through survey report of E.I. Dupont 
de Nemours and y, Inc., Chocolate Bayou Plant, 
Alvin, Texas, 11:41551 (R;US) 

Carbon Monoxide 

Health-hazard evaluation report HETA 85-188-1627, 
Distribution and Auto Service, Inc., Benecia, California, 
11:41556 (R;US) 

Dusts 


assessment of solid-material handling, 
Phase 1 - bag opening, emptying, and disposal at Rohm and 
Haas Delaware Valley, Inc., Bristol, Pennsylvania, 11:41553 
(R;US) 


Health-hazard evaluation report HETA 83-313-1534, Municipal 
Court Section, City of Englewood, Englewood, Colorado, 
11:41552 (R;US) 

Health-hazard evaluation report HETA 84-427-1613, Pikes 
Peak Dialysis Center, Colorado Springs, Colorado, 11:41554 
(R;US) 

Health-hazard evaluation report HETA 85-052-1623, Alaska 
Native Hospital, Anchorage, Alaska, 11:41559 (R;US) 

Ground Disposal 

Dust control at hazardous-waste sites. Handbook, 11:41607 

(R;US) 

Indoor Air Pollution 

Health hazard evaluation report HETA 84-337-1611, Federal 
Building, Dallas, Texas, 11:41555 (R;US) 








HAZARDOUS MATERIALS 
indoor Air Pollution 


Health-hazard evaluation report HETA 83-335-1618, Kendall 
Company, Augusta, Georgia (Ethylene oxide), 11:41558 
S) 


RU: 

evaluation report HETA 84-213, 391-1619, 
Duluth Community Action Program, Duluth, Minnesota, 
11:41560 (R;US) 


ion report HETA 84-033-1576, Airco 
Carbon, St. Marys, Pennsylvania, 11:41561 (R;US) 
Industry-wide studies report: a walk-through survey of 
Griffiths Laboratories USA, Inc., Union, New Jersey, and 
Microbiotrol, Inc., Bound Brook, New Jersey (Ethylene 
oxide, oxide, or ethylene oxide/freon mixture), 
11:41557 (R;US) 


1985 environmental monitoring report, 11:41628 (R;US) 
Rail Transport 
New Mexico hazardous materials transportation survey and 
incident analysis, 11:39973 (R;US) 
Road Transport 
New Mexico hazardous materials 
incident analysis, 11:39973 (R;US) 
Waste Disposal 
EPA (Environmental Protection Agency) Hazardous Waste 
Laboratory's research program in 
support of Superfund, 11:41610 (R;US) 
yotndiey cite of tettuniontan comotteting ol bil 
Weapons Station, Concord, California. Final draft report, 
11:41638 (R;US) 


survey and 


Reference guide for industrial wastewater treatment. Final 
report, 11:41641 (R;US) 
Waste Management 
ee ee ee 
storage, and disposal facilities regulated under RCRA 
(Resource Conservation and Recovery Act) in 1981, 
11:40708 (R;US) 
Water Pollution 


Great Lakes Toxic Hotspots: a citizen's action guide. Report 
for 1 December 1985-1 March 1986, 11:41649 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
H-COAL PROCESS 
Chemical Reaction Yield 
Comparative toxicity of crude and refined coal liquids and 
products: II. Chemical characterization, 
11:39564 (J;US) 
Reactors 


i of various coal conversion systems. Quarterly 
report No. 8, February 1-April 30, 1983, 11:39461 (R;US) 
Optimization of various coal conversion systems. Quarterly 
report No. 7, November 1, 1982-January 31, 1983, 11:39463 
(R;US) 
Optimization of various coal conversion systems. Quarterly 
report No. 6, August 1-October 31, 1982, 11:39462 (R;US) 
Coal Liquids 


Comparative toxicity of crude and refined coal liquids and 


analogous petroleum products: II. Chemical characterization, 
11:39564 (J;US) 
Plants 


Direct coal li : Bridging the gap between R & D and 
commercial feasibility, 11:39482 (J;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HDR REACTOR 
Containment Buildings 
An investigation of superstructure damping identification for 
the HDR containment building, 11:40644 (BA;US) 
Reactor Safety Experiments 
Short-term and long-term aspects of recent HDR containment 
tests, 11:40605 (RA;US) 
HEALTH PHYSICS 
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HEAT ENGINES 


See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Research on materials related to the sodium heat engine. Final 
report, 11:40699 (R;US) 
HEAT EXCHANGERS 
Design 
Heat exchanger for reactor core and the like, 11:40425 (P;US) 
Minimum wear tube support hole design, 11:41338 (P;US) 
Materials 
Fossil Energy Program quarterly progress report for the 


period ending March 31, 1986, 11:39448 (R:US) 
HEAT FLUX 


Methods 
Assessment of accuracy of in-situ methods for measuring 
building-envelope thermal resistance, 11:40829 (R;US) 
HEAT LOSSES 
Detection 
Root cause analysis for plant performance improvement, 
11:40302 (RA;US) 
HEAT PUMPS 
See also GAS HEAT PUMPS 


GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 


Compressors 
Heat pump life and compressor survival in a northern climate. 
Final report, 11:40824 (R;US) 


Field testing of electric heat pumps and gas furnaces, 11:40800 
(RA;US) 

Fluidized Bed Heat Exchangers 

Fluidized-bed heat exchanger for a residential heat pump, 
11:40823 (R;US) 

Performance 

Advanced electric heat pump engineering evaluation, 11:40819 
(RA;US) 

Assessment of field performance data on unitary heat pumps, 
11:40813 (RA;US) 

Heat pump water heater efficiency measurement, 11:40816 
(RA;US) 

Performance evaluation of zoned ductless heat pumps relative 
to zoned electric resistance heaters in two residences, 
11:40815 (RA;US) 

Performance monitoring of central plant equipment in the 
mechanical engineering building at the University of New 

Mexico, 11:40820 (RA;US) 


Heat pump life and compressor 
Final report, 11:40824 (R;US) 
Service Life 
Heat pump life and compressor 
Final report, 11:40824 (R;US) 
HEAT RATE 
Calculation Methods 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
Computer Calculations 
Computer system requirement, 11:40294 (RA;US) 


survival in a northern climate. 


survival in a northern climate. 


On line updates of generating unit performance characteristics 
(Economic dispatch involving several plant sources with 
different heat rates), 11:40293 (RA;US) 

Field Tests 


Heat rate optimization: analysis and testing, 11:40289 (RA;US) 
Methods 


Turbine cycle heat rate testing, 11:40298 (RA;US) 
Monitoring 
Power plant performance monitoring, 11:40287 (RA;US) 
Parametric Analysis 
Heat rate optimization: analysis and testing, 11:40289 (RA;US) 
HEAT RECOVERY EQUIPMENT 
Computerized Simulation 
Computer program to simulate the thermal characteristics of 
heat-recovery incinerators. Final report, October 1981- 
September 1984, 11:40837 (R;US) 
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Field Tests 
Field test of a ceramic heat-recovery system for an aluminum 
reverberatory furnace. Annual report, March-December 
1985, 11:40857 (R;US) 


Waste-heat recovery for an aluminum remelt furnace. Final 
report, February 1984-May 1985, 11:40856 (R;US) 
ALLO 


itriding of super alloys for enhancing physical properties, 
11:41010 (P;US) 


Properties . * . 
Nitriding of super alloys for enhancing physical properties, 
11:41010 (P;US) 
Research Programs 
Annual report for period ending December 31, 
1985, 11:40902 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 


models and method of solution, 11:40416 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 2. Programmer’s manual, 
11:40344 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 3. User’s manual, 11:40417 
(R;US) 

C Codes 

COBRA-SFS predictions of single 

transfer data, 11:39969 (R;US) 
Computer Calculations 

Methodology and application of a boiler performance 

diagnostic system to a utility boiler, 11:40295 (RA;US) 
Simulation 


Computerized 

Heat transfer analysis capabilities of the scale computational 
system, 11:42274 (R;US) 

Improved modeling and numerics to solve two-dimensional 
elliptic fluid flow and heat transfer problems, 11:40377 
(RUS) 

H Codes 

Heat transfer analysis capabilities of the scale computational 

system, 11:42274 (R;US) 
Models 


Mathematical 
Improved modeling and numerics to solve two-dimensional 
—— ee ee 


Numerical Solution 
Heat transfer analysis capabilities of the scale computational 
system, 11:42274 (R;US) 
Packed Bed 
Theoretical and experimental description of the heat exchange 
between the non-forced-cooled core and the core structure 
of the high temperature reactor, 11:40363 (R;DE;In German) 
HEAT TRANSFER FLUIDS 
Natural Convection 
Numerical study of unsteady natural convection in a storage 
tank, 11:40222 (RA;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 


assembly spent fuel heat 


HEAVY ION REACTIONS 
Boltzmann-Viasov Equation 


HEATERS 
See also AIR HEATERS 
RADIANT HEATERS 
WATER HEATERS 


Construction 
Constructive developments in radiator manufacture, 11:40778 
(RA;DE;In German) 
Corrosion 
Corrosion in radiators, 11:41247 (RA;DE;In German) 
Corrosion damage to steel radiators - presentation of a problem 
and systematic solution by finding the causes, 11:41249 
(RA;DE;In German) 
Design 
Constructive developments in radiator manufacture, 11:40778 
(RA;DE;In German) 
District Heating 
Corrosion damage to steel radiators - presentation of a problem 
and systematic solution by finding the causes, 11:41249 
(RA;DE;In German) 
HEATING OILS 
Carcinogenesis 
Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: II. Chemical characterization 
(Products of H-Coal process), 11:39564 (J;US) 
Fuel Consumption 
EIA/State No.2 heating oil monitoring program, 
Winter 1985-1986. Final report, 11:39686 Us) 
Toxicity 
Comparative toxicity of crude and refined coal liquids and 
products: II. Chemical characterization 
(Products of H-Coal process), 11:39564 (J;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Fuel 


Measurement of performance 


heating equipment 
improvements, 11:40799 (RA;US) 


Performance 

Field measurement instrumentation for determining dynamic 
performance of residential forced-air heating and cooling 
systems, 11:40817 (RA;US) 

Measurement of heating equipment performance 

11:40799 (RA;US) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 


See also GANIL CYCLOTRON 
HILACS 
VICKSI ACCELERATOR 


Beam Transport 


Beam experiment programs in the USA, 11:42367 (BA;JP) 
Heavy Ion Fusion Accelerator Research (HIFAR) half-year 
report, October 1, 1985-March 31, 1986, 11:41357 (R;US) 
HEAVY ION FUSION REACTIONS 
Data Compilation 
Compilation of investigated fusion reactions with heavy ions. 
Part 1. Z,:42-10, 11:42149 (R;PL) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 

HEAVY ION REACTIONS 


Nuclear dynamics in the intermediate energy domain, 11:42201 
(R;FR) 





HEAVY ION REACTIONS 
Coulomb Scattering 


Coulomb Scattering 
On account for the Coulomb interaction in fragmentation 
processes of light ions at intermediate energies, 11:42211 
(R;SU;In Russian) 


Fragmentation 
Jets in heavy-ion collisions as a probe of QCD flux-tube 
dynamics at finite temperature, !1:42115 (J;US) 
GeV Range 01-10 
Nuclear dynamics in the intermediate energy domain, 11:42201 
(R;FR) 
Jet Model 
Jets in heavy-ion collisions as a probe of QCD flux-tube 
dynamics at finite temperature, 11:42115 (J;US) 
Nuclear Cascades 
Pion interferometry predictions for relativistic heavy-ion 
collisions using the intranuclear cascade model, 11:42214 
G;US) 
Nuclear Molecules 
Theory of molecular heavy ion reactions in the particle-hole 
formalism and its application to the scattering of %C on ™C, 
11:42207 (R;DE;In German) 
Nuclear Reaction Kinetics 
Phase-space dynamics of nucleus-nucleus collisions in the 
nm al region, 11:42202 (R;DE;In German) 


Particle Production 
Models for new particle production in nuclear collisions, 
11:41965 (R;DE) 
Production of neutral pions and high-energetic photons in 
collisions of light and medium-heavy nuclei at 44 and 48 
3 MeV/u, 11:42156 (R;DE;In German) 
Quantum Field Theory 
Mean-field repulsion of colliding nuclear matter at relativistic 
energies, 11:42221 (J;GB) 
Research Programs 
GSI research and development programme 1986. Heavy ion 
research, 11:42129 (R;DE;In German) 


On account for the Coulomb interaction in fragmentation 
processes of light ions at intermediate energies, 11:42211 
(R;SU;In Russian) 

HEAVY IONS 

Whenever possible use one of the more specific terms listed under 

ION BEAMS. 
Beam Transport 
HIF transport issues for p > 10~* torr and Z > 1, 11:42348 
(R;US) 
HEAVY OILS 
See PETROLEUM 
HEISENBERG MODEL 


Dynamics 
Quantum kinetic Heisenberg models: a unique dynamics, 
11:42261 (R;FI) 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 
HELIOS FACILITY 
Research 


Programs 
Nuclear Physics Division, AERE, Harwell, 11:42142 (RA;GB) 
HELIUM 


Bubbles 
Low temperature calorimetry and transmission electron 
microscopy of helium bubbles in Cu, 11:40925 (R;DE) 
Electron-Atom Collisions 
Principal-quantum-number dependence of coherence and 
correlation for excitation of helium by electrons, 
11:41984 (J;US) 


Solubility 
Helium solubility and bubble growth in metals under high 
pressure, 11:40924 (R;DE;In German) 
HELIUM 3 
Magnetic Properties 


Effective exchange energy of paramagnetic solid helium-3, 
11:41102 (J;US) 
HELIUM 3 REACTIONS 
Nuclear Reaction Kinetics 
Basic characteristics of the *He + p>p+p+p+n 
reaction at 2.5 GeV/c *He nucleus momentum, 11:42152 
(R;SU;In Russian) 
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HELIUM 4 
Energy-Level Transitions 
*He D.-italic-state effects in the 7H(d,y)*He reaction at low 
energies, 11:42155 (J;US) 
HELIUM IONS 
Collisions 
Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1985-July 31, 1986, 11:42281 
(R;US) 
HELIUM PRODUCTION RATES 
See GAS PRODUCTION RATES 
HEMATIN 
See HEME 
HEMATITE 
Redox Reactions 
Fe-O-S redox reactions and kinetics in hydrothermal systems, 
11:41904 (R;US) 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME 
Raman Spectroscopy 
Axial coordination in nickel porphyrins and nickel- 
reconstituted heme proteins investigated by Raman- 
difference and transient-Raman spectroscopy, 11:41141 
(R;US) 
Vibrational States 
Spectral dimension of a fractal structure with long-range 
interactions, 11:41096 (J;US) 


See HEME 
HEPTANE 
Particle Size 
Determination of high-temperature fluid viscosity using 
dynamic light scattering, 11:41199 (J;US) 
HERA STORAGE RING 
Hadron Elektron Ring Anlage 
Physics at HERA - present prospects from a theorist’s point of 
view, 11:42038 (R;DE) 
Superconducting Magnets 
Magnet system studies for the ZEUS experiment, 11:41397 
(R;GB) 
HETEROJUNCTIONS 
Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 
Interfaces 
Heterojunction band discontinuity at the Si/Ge(111) interface, 
11:41016 (BA;US) 
HFIR REACTOR 
Reactor Operation 
High Flux Isotope Reactor quarterly report, January-March 
1986, 11:40466 (R;US) 
HGI22 SEMICONDUCTOR DETECTORS 
Design 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:41459 (BA;US) 
Fabrication 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:41459 (BA;US) 
Performance Testing 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:41459 (BA;US) 
HIGGS BOSONS 
Mass 
Finite renormalization effects in the induced s-bard-italicH- 
italic vertex, 11:42082 (J;US) 
Particle Decay 
Theoretical high energy and nuclear physics, 11:42041 (R;US) 
Particle Identification 
Search for heavy Higgs through multi W decay, 11:42047 
(RA;US) 
Searching for the intermediate-mass Higgs boson, 11:42067 
(J;US) 
Particle Production 
Search for heavy Higgs through multi W decay, 11:42047 
(RA;US) 
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Radiative Decay 
Two-photon decay widths of Higgs bosons in minimal broken 
supersymmetry, 11:42083 (J;US) 
Weak Particle Decay 
Search for heavy Higgs through multi W decay, 11:42047 


electroweak models, 11:42084 (J;US) 
HIGGS MODEL 
Isomorphism between gauge groups before and after 
renormalization in the presence of Abel subgroups and Higgs 
fields, 11:42087 (R;US) 
HIGH BTU GAS 
Over 900 Btu/ft*. 
Cost Estimation 
Exergetic and economic analysis of coal gasification processes 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 


Production 
Advanced coal-gasification technical analyses. Project 


summary. Final report, December 1982-September 1985, 
11:39475 (R;US) 

Advanced coal- gasification technical analyses. Appendix 1: 
technology reviews. Final report, December 1982-September 
1985, 11:39476 (R;US) 

Advanced coal-gasification technical analyses. Appendix 2: 
coal fines disposal. Final report, December 1982-September 

1985, 11:39477 (R;US) 

Adyanced coal-gasification technical analyses. Appendix 3: 
technical/economic evaluations. Final report, December 
1982-September 1985, 11:39478 (R;US) 

Exergetic and economic analysis of coal gasification processes 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 

HIGH ENERGY PHYSICS 

Use only for articles of a very broad nature such as an annual 
research program, etc. 


Networks 
Resume: networking in High Energy Physics, 11:42018 (R;GB) 
Experiment Planning 
Physics and a plan for a 45 GeV facility that extends the high- 
intensity capability in nuclear and particle physics, 11:41356 
(R;US) 


Dynamics of particles and fields. Final report , 11:42052 
(R;US) 


Programs 
Research program in experimental high energy physics. 
Progress report, 1 January-31 December 1986, 11:42004 
(R;US) 
Theoretical high energy physics. Progress report, May 1, 1985- 
April 30, 1986, 11:42093 (R;US) 


HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES - 
Containers 
SRL canister impact tests, 11:39985 (R;US) 
Thermal and shielding layout of the transport and 
container Asse TB1, 11:39990 (R;DE;In German) 
Emission Spectroscopy 
Shielded analytical instruments for characterization of highly 
radioactive materials, 11:41140 (R;US) 
re 
Subseabed disposal project annual reports: environmental 
studies, October 1981-September 1983, 11:41912 (R;US) 
Packaging 
Electrochemical corrosion studies on metallic packaging 
materials for high-level waste. Behavior of Hastelloy C 4 in 
quinary brine and 1 M NaC! solutions. Influence of potentia! 


HIGH-LEVEL RADIOACTIVE WASTES 
X-Ray Diffraction 


salt impurities and radiolytic products, 11:39999 (R;DE;In 
German) 
Radioactive Waste Disposal 

Bentonite as backfill in a final repository for high-level waste: 
chemical aspects, 11:39988 (R;CH;In German) 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 

High-level and transuranic radioactive wastes: 
information document for final rule, 11:40004 (R;US) 

NAK WP-Cave project. Report on the research and 
development stage May 1984 to October 1985 (Underground 
structure for storing and disposal of nuclear waste), 11:40025 
(R;SE) 

Stripa project annual report 1984 (Disposal of radioactive 
waste into crystalline rock), 11:40019 (R;SE) 

Technology for the long-term management of defense HLW at 
the ICPP, 11:40029 (R;US) 

Tenth annual meeting of the NEA coordinated program on the 
assessment of the subseabed disposal of radioactive waste, 
Halifax, Nova Scotia, April 30-May 3, 1985. Volume II. 
Executive Committee report, 11:40013 (R;US) 

Radioactive Waste Management 

High-level and transuranic radioactive wastes: 

information document for final rule, 11:40004 (R;US) 
Radioactive Waste Processing 

Evaluation of alternative treatments for spent fuel rod 
consolidation wastes and other miscellaneous commercial 
transuranic wastes, 11:40009 (R;US) 

Technology for the long-term management of defense HLW at 
the ICPP, 11:40029 (R;US) 

Radionuclide Migration 

Estimates of radionuclide release from glass waste forms in a 
tuff repository and the effects on regulatory compliance, 
11:40027 (R;US) 

Research Programs 

NAK WP-Cave project. Report on the research and 
development stage May 1984 to October 1985 (U: 
structure for storing and disposal of nuclear waste), 11:40025 
(R;SE) 

Electron Microscopy 

Shielded analytical instruments for characterization of highly 

radioactive materials, 11:41140 (R;US) 
Underground Disposal 

Bentonite as backfill in a final repository for high-level waste: 
chemical aspects, 11:39988 (R;CH;In German) 

NAK WP-Cave project. Report on the research and 
development stage May 1984 to October 1985 (Underground 
structure for storing and disposal of nuclear waste), 11:40025 
(R;SE) 

Stripa project annual report 1984 (Disposal of radioactive 
waste into crystalline rock), 11:40019 (R;SE) 

WIPP/SRL in-situ testing program, 11:40016 (R;US) 

Underground Storage 

Investigations on the behaviour of an open stretch with 
pressure and temperature loading using the computer 
program STEALTH, 11:39975 (R;DE;In German) 

Vitrification 

LFCM vitrification technology. Quarterly progress report, 

eee 1985, 11:40005 (R;US) 
of glass products from LEWC-simulate solidification, 
11:39996 (RA;DE;In German) 

Results gained from the of the remote control 
protoype vitrification plant VA-3, 11:39995 (RA;DE;In 
German) 

Vitrification testing of simulated high-level radioactive waste 
at Hanford, 11:40011 (R;US) 

WIPP/SRL in-situ testing program, 11:40016 (R;US) 

Wet Ashing 

Wet incineration of plutonium-bearing wastes - state of process 

development, 11:39997 (RA;DE;In German) 
X-Ray Diffraction 

Shielded analytical instruments for characterization of highly 

radioactive materials, 11:41140 (R;US) 





HIGH-VOLTAGE PULSE GENERATORS 
Transformers ‘ 


Transformers for explosive pulsed power coupling to various 
loads, 11:41326 (R;US) 
HIGHWAYS 
See ROADS 
HILACS 
Beam Dynamics 
Heavy-ion fusion system assessment project. Quarterly status 
report, October-December 1985, 11:41393 (R;US) 
Cost Benefit Analysis 
Heavy-ion fusion system assessment project. Quarterly status 
report, October-December 1985, 11:41393 (R;US) 
HISTONES 


Conformational effects of organic solvents on histone 


complexes, 11:41209 nie ol 
HITACHI TRAINING REA 


Nuclear data sheets for A = 150/sup */, 11:42185 (J;US) 
Energy-Level 


Transitions 
Nuclear data sheets for A = 150/sup */, 11:42185 (J;US) 


spectroscopy in the N=90 region. Part 
Proton alignments in *7,"**,"**,*©Er and "Ho, 11:42180 


in hydrodesulfurization. 
Investigations using Chevrel phase catalysts, 11:41178 


(BA;DE) 
HOLOCENE EPOCH 
See QUATERNARY PERIOD 
HOMOGENEOUS PLASMA 
Dispersion Relations 
edge plasma, 11:42295 (R;DE) 


Plasma Waves 
proton gyrofrequency in a multicomponent 


asymmetries in the tokamak 


Waves below the 
plasma, 11:42301 (R;SE) 
HOSPITALS 
Health Hazards 
Medical application of radionuclides and the ing radiation 
exposure of parts of the population, 11:41696 (RA;DE;In 
German) 


Laboratories 
Health-hazard evaluation report HETA 85-052-1623, Alaska 
Native Hospital, Anchorage, Alaska, 11:41559 (R;US) 
Radiation Protection 


Radiation protection of the environment and economy in the 


construction of thyroid gland cancer therapy wards, 
11:41693 (RA;DE;In German) 
PLASMA 


Emission Spectra 
Intermediate-coupling calculation of atomic spectra from hot 
plasma, 11:42311 (J;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Research Programs 
commercial logging tools, 11:40263 (RA;US) 
Rock Mechanics 
Location of hydraulic fractures using microseismic techniques, 
11:40262 (RA;US) 
HOUSEHOLDS 
Energy Conservation 
CECP - a multi-national study of local energy conservation 
schemes. Summary research note, 11:40736 (R;DE) 


Cold Storage 
Winter: A valuable cooling energy resource, 11:40835 (BA;US) 
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Design 
Design, construction and of a passive-hybrid 
home at Auburn, California, 11:40198 (RA;US) 
Energy Conservation 
Experimental passive solar performance assessment of an earth- 
sheltered house, 11:40242 (RA;US) 
Energy Consumption 
Research results: Dayton Power and Light's energy home, 
11:40768 (RA;US) 
Glazing Materials 

Housing design mistakes resulting from heating only 
considerations in passive solar energy design, 11:40231 
(RA;US) 

Passive Solar Cooling Systems 

Design, construction and performance of a passive-hybrid 
home at Auburn, California, 11:40198 (RA;US) 

Housing design mistakes resulting from heating only 
considerations in passive solar energy design, 11:40231 
(RA;US) 

Passive Solar Heating Systems 
ign, construction and performance of a passive-hybrid 
home at Auburn, California, 11:40198 (RA;US) 

Experimental passive solar performance assessment of an earth- 
sheltered house, 11:40242 (RA;US) 

Housing design mistakes resulting from heating only 
considerations in passive solar energy design, 11:40231 
(RA;US) 

Passive solar homes as viewed by the occupants, 11:40238 
(RA;US) 

Public Opinion 

Passive solar homes as viewed by the occupants, 11:40238 
(RA;US) 

HTGR PEACH BOTTOM REACTOR 

See PEACH BOTTOM-1 REACTOR 

HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
Air Infiltration 

Experimental investigation on mass transfer in presence of 
chemical reactions on a graphite cylinder in crossflow, 
11:40489 (R;DE) 

Control Rod Worths 

Planning the experiments on investigation of high efficiency 
absorbering rod system by the interference correction 
method, 11:40444 (R;SU;In Russian) 

Design 

Nuclear power high technology colloquium: proceedings, 

11:40329 (R;US) 
Fuel Assemblies 

Fuel element structure - design, production and operational 

behaviour. Proceedings, 11:40332 (R;DE;In German) 
Neutron Reflectors 

Graphite reflector of an HTGR-type reactor. Design, 
production, and construction, 11:40365 (RA;DE;In German) 

Irradiation behaviour of reactor graphite - recent results, 
11:40364 (RA;DE;In German) 

Personnel 

Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 

Primary Coolant Circuits 

Purification of inert gas circuits of nuclear power facilities 
from tritium and hydrogen. Layout of a gas purification 
system, 11:40389 (R;DE;In German) 

Reactor Maintenance 

Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 

Reactor Materials 

Densification of graphites by irradiation, 11:40362 (R;US) 

Reactor Operation 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
Reactor Safety 
ene See Sees any ene 
Division of Accident Evaluation. Quarterly progress report, 
July 1-September 30, 1985. Volume 3, 11:40625 (R;US) 
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Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress July 1- 
September 30, 1985. Volume 5, No. 3, 11:40618 (R;US) 

Safety research programs sponsored by Office of Nuclear 

Research. Quarterly progress report, October 1- 
December 31, 1985. Volume 5, No.4. Il 4, 11:40619 (R;US) 
HTR REACTOR 
Fuel Elements 
Postirradiation examination of HTR fuel, 11:40455 (R;US) 
Nuclear Fuels 
Postirradiation examination of HTR fuel, 11:40455 (R;US) 
HUFF AND PUFF PROCESS 
See FLUID INJECTION PROCESSES 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Dose Equivalents 
Development of radioactive contamination of the North Sea 
fish and in the lower course of the rivers Elbe and Weser, 
11:41657 (RA;DE;In German) 
Medical application of radionuclides and the radiation 
eee cata af te podliaimen 1itee aoa 
German) 


Radiation exposure of the by residual substances 
from nuclear power plants, 11:42240 (RA;DE;In German) 
Medical Surveillance 
Medical status of Marshallese accidentally exposed to 1954 
Bravo fallout radiation, January 1983-December 1984, 
11:41717 (R;US) 
Personnel Monitoring 
Bioassay measurements of individuals living near the US 
Department of Energy’s Hanford Site in Washington State, 
Fall 1985, 11:41623 (R;US) 
Radiation Doses 
Mining and radiation protection law, 11:39934 (RA;DE;In 
German) 
Passive Rn dose meters - measuring methods appropriate for 
large measurement series, 11:41439 (RA;DE;In German) 
Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1982. Volume 4, 11:40452 
(R;US) 
Portsmouth Uranium Enrichment Complex environmental 
monitoring report for calendar year 1985, 1140035 (R;US) 


Radiation dose to the population, 11:41727 (R;DE;In German) 
Radiation exposure in the use of camping gas lamps, 11:41735 
Pn pacar ccny ag 
Radiation accident at Juarez. A literature study, 11:41691 
(RA;DE;In German) 
Radiation exposure of the population in the vicinity of low- 
energy accelerator plants, 11:41737 (RA;DE;In German) 
Radiation exposure of the from radioactive 
out from nuclear tests in the 50’s and 60’s, 11:41581 
(RA;DE;In German) 


11:41742 (RA;DE;In German) 
ical effects of the CERN accelerators 
the past ten years, 11:41350 (RA;DE;In German) 
Radon in residential buildings, 11:41730 (RA;DE;In German) 
HUMANS 
See HUMAN POPULATIONS 
HUNGARIAN PAKS-1 REACTOR 
See PAKS-1 REACTOR 
HYDANTOINS 
CN20.H 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Chemical Reaction Kinetics 
The mechanism of the formation of hydantoins, 11:41200 
G;US) 


HYDRAULIC FRACTURES 
Seismic Surveys 


HYDRAULIC CONDUCTIVITY 
Tracer Techniques 
and movement of water in the unsaturated zone of 
sands and gravels, 11:41593 (RA;XA) 
Soil water movement in semi-arid climate. An isotopic 
investigation, 11:41595 (RA;XA) 
HYDRAULIC FRACTURES 
Acoustic Detection 
Acoustic methods for detecting water filled fractures using 
commercial logging tools, 11:40263 (RA;US) 
Azimuth 
Effect of fracture azimuth on production with application to 
the Wattenberg Gas Field, 11:39859 (RA;US) 
Fracture - mapping - tilt method, 11:39875 (RA;US) 
Crack Propagation 
Determination of principal stresses and confinement of 
hydraulic fractures in Cotton Valley, 11:39870 (RA;US) 
Hydraulic fracture behavior at a formation interface: 


geologic 
pre-mineback report, 11:41895 (RA;US) 
fracturing in porous-permeable materials, 11:39674 


Hydraulic 
(RA;US) 
Mechanics of hydraulic fracturing, 11:41797 (RA;US) 
Electrical Surveys 
Massive hydraulic fracture mapping and characterization 
program - first annual report, 11:41883 (RA;US) 
Fracture Mechanics 
Study of inclined hydraulic fractures, 11:41900 (RA;US) 
Fracture Properties 
LLL gas stimulation program quarterly progress 
January through March 1978, 11:39851 (RA;US) 


Determination of principal stresses and confinement of 
hydraulic fractures in Cotton Valley, 11:39870 (RA;US) 

Horizontal fracture design based on propped fracture area, 
11:39664 (RA;US) 

determination of the spatial geometry of four 
hydraulic fractures at TES1: Site 17 Rock Springs, 
Wyoming, 11:41894 (RA;US) 

Real gas pseudo-time - a new function for pressure buildup 

analysis of MHF gas wells, 11:39868 (RA;US) 
Mapping 

Determination of direction and length of hydraulically induced 
fractures in reservoirs: a field experiment, 
11:39657 (RA;US) 

Fracture - mapping - ~ tilt method, 11:39875 (RA;US) 

Fracture mapping has become a viable technology, 11:39908 
(RA;US) 

Location of hydraulic fractures using microseismic techniques, 
11:40262 (RA;US) 

Mapping deep hydraulic fractures with surface tilt 
instrumentation, 11:39779 (RA;US) 

Massive hydraulic fracture and characterization 
program - first annual report, 11:41883 (RA;US) 

Methods to better determine hydraulic fracture height, 
11:39871 (RA;US) 

Western Gas Sands Project status report, 11:39798 (RA;US) 

Orientation 

Combined analysis of post fracturing performance and 
buildup data for evaluating an MHF Gas Well, 11:39663 
(RA;US) 

Determination of direction and length of hydraulically induced 
fractures in reservoirs: a field experiment, 
11:39657 (RA;US) 

Effect of fracture azimuth on production with application to 
the Wattenberg Gas Field, 11:39859 (RA;US) 

Hydraulic fracturing in porous-permeable materials, 11:39674 
(RA;US) 

Natural and induced fracture orientation, 11:41889 (RA;US) 

determination of the spatial geometry of four 
hydraulic fractures at TES1: Site 17 Rock Springs, 
Wyoming, 11:41894 (RA;US) 
Study of inclined hydraulic fractures, 11:41900 (RA;US) 
Seismic Surveys 

Fracture mapping has become a viable technology, 11:39908 

(RA;US) 





HYDRAULIC FRACTURES 
Seismic Surveys 


Location of hydraulic fractures using microseismic techniques, 
11:40262 (RA;US) 
Western Gas Sands Project status report, 11:39798 (RA;US) 
Spatial 


buildup data for evaluating an MHF Gas Well, 11:39663 
(RA;US) 
Horizontal fracture design based on propped fracture area, 
11:39664 (RA;US) 
Mapping deep hydraulic fractures with surface tilt 
instrumentation, 11:39779 (RA;US) 
Real gas pseudo-time - a new function for pressure buildup 
analysis of MHF gas wells, 11:39868 (RA;US) 
Stress Analysis 
Hydraulic fracture behavior at a geologic formation interface: 
pre-mineback report, 11:41895 (RA;US) 
LLL gas stimulation program quarterly progress 
January through March 1978, 11:39851 (RA;US) 
Natural and induced fracture orientation, 11:41889 (RA;US) 
Stress Intensity Factors 
Natural and induced fracture orientation, 11:41889 (RA;US) 
Temperature Surveys 
Methods to better determine hydraulic fracture height, 
11:39871 (RA;US) 
HYDRAULIC 
Bench-Scale Experiments 
In support of the planned massive hydraulic fracture to be 
by Pacific Transmission supply company in the 
Uinta Basin, 11:39862 (RA;US) 
Computerized Simulation 
Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 
Effects of fracture and reservoir parameters on recovery from 
low-permeability gas reservoirs, 11:39857 (RA;US) 
Real gas pseudo-time - a new function for pressure buildup 
analysis of MHF gas wells, 11:39868 (RA;US) 
Relation between facies and low 


Simplified performance prediction 

fractured gas wells, 11:39818 (RA;US) 
Cost Benefit Analysis 

Technology and economics of gas recovery from tight sands, 
11:39781 (RA;US) 


Propagation 
Western Gas Sands Project status report, June 1-30, 1980, 
11:39806 (RA;US) 


Phase II report and second monthly technical letter report, 
11:39816 (RA;US) 

Rio Blanco massive hydraulic fracture project definition, 
11:39827 (RA;US) 

Rio Blanco massive hydraulic fracture, Phase Ii: organization, 
11:39852 (RA;US) 


Stimulation of gas production by massive hydraulic fracturing - 
Mesaverde 


Formation, 11:39835 (RA;US) 
Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 


Design 
Another significant step in the evolution of stimulation 
treatments in the Muddy J Sand - Wattenberg Field, 
11:39858 (RA;US) 
Determination of the optimum massive hydraulic fracturing 
design for stimulation of the Wasatch and Mesaverde 


Distribution 
Combined analysis of post fracturing performance and pressure 
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Large frac jobs open Cotton Valley Sands, 11:39874 (RA;US) 
Professional design imperative in fracturing, 11:39666 (RA;US) 
Displacement Fluids 

Successful stimulation in the Rocky Mountain area using a new 

acid base-gel system, 11:39665 (RA;US) 
Economic Analysis 

Demonstration of massive hydraulic fracturing to stimulate gas 
production from the Mesaverde Formation, Piceance Basin, 
Colorado, 11:39817 (RA;US) 

Massive hydraulic fracturing well Federal No. 498-4-1, Rio 
Blanco County, Colorado, 11:39831 (RA;US) 

Massive hydraulic fracturing in the Natural Buttes Unit, Uinta 
County, Utah, 11:39884 (RA;US) 

Pacific Transmission Supply Co. Sand Ridge II Mesaverde 
massive hydraulic fracture project, Uinta County, Utah, final 
report, 11:39829 (RA;US) 

Pinedale Unit MHF experiments - final report, 11:39830 
(RA;US) 

Reservoir and economic analysis federal 498-4-1, zone 1 and 2, 
11:39833 (RA;US) 

Status reports on the Fort Worth Basin, 11:39889 (RA;US) 

Technology and economics of gas recovery from tight sands, 
11:39781 (RA;US) 


DOE/GRI field experiments in western low-permeability gas 
reservoirs, 11:39892 (RA;US) 
Large frac jobs open Cotton Valley Sands, 11:39874 (RA;US) 
Stimulation of gas production by massive hydraulic fracturing - 
Mesaverde Formation, 11:39835 (RA;US) 
Efficiency 
Simplified performance prediction method for vertically 
fractured gas wells, 11:39818 (RA;US) 
Environmental Impacts 
Ecologic considerations for Project Wagon Wheel and 
hydraulic fracturing activities, 11:39841 (RA;US) 
Ecological considerations for Project Wagon Wheel and 
hydraulic fracturing activities, 11:39840 (RA;US) 
Feasibility Studies 
Pacific Transmission Supply Co. Sand Ridge II Mesaverde 
massive hydraulic fracture project, Uinta County, Utah, final 
report, 11:39829 (RA;US) 
Rio Blanco massive hydraulic fracture project definition, 
11:39827 (RA;US) 
Formation Damage 
Pseudolimited entry: sand fracturing technique for 
simultaneous treatment of multiple plays, 11:39887 (RA;US) 
Successful stimulation of a thick, low- water-sensitive 
gas reservoir by pseudolimited entry, 11:39886 (RA;US) 
Fracture Mechanics 
Determination of direction and length of hydraulically induced 
fractures in petroleum reservoirs: a field experiment, 
11:39657 (RA;US) 
Determination of principal stresses and confinement of 
fractures in Cotton Valley, 11:39870 (RA;US) 


studies of fracture containment, 11:41891 (RA;US) 

Hydraulic fracturing of deep wells, 11:39673 (RA;US) 

Hydraulic fracturing in porous-permeable materials, 11:39674 
(RA;US) 

In-situ stress: the predominant influence on hydraulic fracture 
containment, 11:41901 (RA;US) 

Relation between facies and low-permeability (tight) reservoirs 
in the Northern Great Plains, 11:41896 (RA;US) 

Review of fracture fluid - reservoir interactions in tight gas 
formations, 11:39882 (RA;US) 

Some thoughts on crack growth in hydraulic fracturing, 
11:41898 (RA;US) 

Strain-relaxation measurements in the Mesaverde and Mancos 
Shales, Uinta Basin, Utah, 11:39865 (RA;US) 

Western Gas Sands Project status report, 11:39795 (RA;US) 

Western Gas Sands Project status report, 11:39797 (RA;US) 

Western Gas Sands Project status report, 11:39798 (RA;US) 

aan — Sands Project, January 1-31, 1980, 11:39801 
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Western Gas Sands Project status report, March 1-31, 1980, 
11:39803 (RA;US) 

Western Gas Sands Project status report, April 1-30, 1980, 
11:39804 (RA;US) 

Fluids 

Foam frac in the Mesaverde, 11:39901 (RA;US) 

Increased deep fracturing activity eyed in Wind River Basin’s 
Madden Deep Unit, 11:39861 (RA;US) 

Larger frac treatments considered for Basin Dakota, 11:39867 
(RA;US) 

Massive hydraulic in the Natural Buttes Unit, Uinta 
County, Utah, 11:39884 (RA;US) 

New proppant to sustain fracture conductivity and maximize 
stimulated production, 11:39888 (RA;US) 

Record foam frac spurs production in Cotton Valley Lime, 
11:39916 (RA;US) 

Stimulating tight Sonora zones using low rates, 11:39873 
(RA;US) 

Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 

Successful stimulation of a thick, low-pressure, water-sensitive 
gas reservoir by pseudolimited entry, 11:39886 (RA;US) 

Research 


Another significant step in the evolution of stimulation 
treatments in the Muddy J Sand - Wattenberg Field, 
11:39858 (RA;US) 


Another significant step in the evolution of stimulation 
treatments in the Muddy J Sand - Wattenberg Field, 
11:39858 (RA;US) 

Determination of the optimum massive hydraulic fracturing 
design for stimulation of the Wasatch and Mesaverde 
Formation, 11:39880 (RA;US) 

Fracture design for suspended sand packs, 11:39872 (RA;US) 

Performance 


Simplified performance prediction method for vertically 
fractured gas wells, 11:39818 (RA;US) 


Planning 
Fracture design for suspended sand packs, 11:39872 (RA;US) 


Massive hydraulic fracture mapping and characterization 
program - first annual report, 11:41883 (RA;US) 

Massive hydraulic well Federal No. 498-4-1, Rio 
Blanco County, Colorado, 11:39831 (RA;US) 

Phase I report, 11:39832 (RA;US) 

Pinedale Unit MHF experiments - final report, 11:39830 
(RA;US) 

Stimulation of gas production by MHF-Mesaverde Formation, 
Piceance Basin, Rio Blanco and Mesa counties, Colorado, 
11:39815 (RA;US) 

Western Gas Sands Project status report, 11:39796 (RA;US) 

Western Gas Sands Project status report, 11:39797 (RA;US) 

Western Gas Sands Project status report, 11:39798 (RA;US) 

Western Gas Sands Project status report, 11:39799 (RA;US) 

Western Gas Sands Project status report, December 1-31, 1979, 
11:39800 (RA;US) 

Western Gas Sands Project, January 1-31, 1980, 11:39801 
(RA;US) 

Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 

Western Gas Sands Project status report, March 1-31, 1980, 
11:39803 (RA;US) 

Western Gas Sands Project status report, April 1-30, 1980, 
11:39804 (RA;US) 

Western Gas Sands Project status report, May 1-31, 1980, 
11:39805 (RA;US) 

Western Gas Sands Project status report, June 1-30, 1980, 
11:39806 (RA;US) 

Western gas sands project status report, 11:39838 (RA;US) 


Reservoir 


Engineering 
Effects of fracture and reservoir parameters on recovery from 
low-permeability gas reservoirs, 11:39857 (RA;US) 


Rock Mechanics 


Relation between facies and low-permeability (tight) reservoirs 
in the Northern Great Plains, 11:41896 (RA;US) 

Stresses and its around hydraulically fractured 
wells, 11:41899 (RA;US) 


Tectonic stress northern Piceance Creek Basin, 


determinations, 
Colorado, 11:41890 (RA;US) 
Real gas pseudo-time - a new function for pressure buildup Rock-Fluid Interactions 
analysis of MHF gas wells, 11:39868 (RA;US) Western Gas Sands Project status report, 11:39797 (RA;US) 
Propping Agents Western Gas Sands Project status report, March 1-31, 1980, 
Effect sand handling equipment has on prop sand quality, 11:39803 (RA;US) 
11:39869 (RA;US) Stress 


Pressure Effects 


Fracture technology breaks gas productivity barrier, 11:39877 
(RA;US) 

Increased deep fracturing activity eyed in Wind River Basin's 
Madden Deep Unit, 11:39861 (RA;US) 

Larger frac treatments considered for Basin Dakota, 11:39867 
(RA;US) 

Massive hydraulic fracturing in the Natural Buttes Unit, Uinta 
County, Utah, 11:39884 (RA;US) 
New proppant to sustain fracture conductivity 
stimulated production, 11:39888 (RA;US) 
Record foam frac spurs production in Cotton Valley Lime, 
11:39916 (RA;US) 

Sand prop holds open record frac in east Texas, 11:39876 
(RA;US) 

Western Gas Sands Project status report, June 1-30, 1980, 
11:39806 (RA;US) 


and maximize 


of a wireline tool for in-situ stress measurement 


status report 1979, 11:39899 (RA;US) 
Fracture mapping has become a viable technology, 11:39908 


(RA;US) 
In-situ evaluation of several tailored-pulse well-shooting 
concepts, 11:39905 (RA;US) 


Development of a wireline tool for in-situ stress measurement 
by hydraulic fracturing, 11:39780 (RA;US) 

Evaluation of fracture containment within the Castlegate Sand, 
11:39864 (RA;US) 

Hydraulic fracturing near interfaces, 11:39881 (RA;US) 

Hydraulic fracturing of deep wells, 11:39673 (RA;US) 

Strain-relaxation measurements in the Mesaverde and Mancos 
Shales, Uinta Basin, Utah, 11:39865 (RA;US) 

Stresses and displacements around hydraulically fractured 
wells, 11:41899 (RA;US) 

Tectonic stress determinations, 
Colorado, 11:41890 (RA;US) 


Determination of principal stresses and confinement of 
hydraulic fractures in Cotton Valley, 11:39870 (RA;US) 
Hydraulic fracture propagation in layered rock: 
studies of fracture containment, 11:41891 (RA;US) 
Hydraulic fracturing near interfaces, 11:39881 (RA;US) 
In-situ stress: the influence on hydraulic fracture 
containment, 11:41901 (RA;US) 
Mechanics of hydraulic fracturing, 11:41797 (RA;US) 
Some thoughts on crack growth in hydraulic fracturing, 
11:41898 (RA;US) 
Wireline hydraulic fracturing tool for the determination of in- 
situ stress contrasts, 11:39906 (RA;US) 


northern Piceance Creek Basin, 


Sweep Efficiency 


Horizontal fracture design based on propped fracture area, 
11:39664 (RA;US) 

Pseudolimited entry: sand fracturing technique for 
simultaneous treatment of multiple plays, 11:39887 (RA;US) 





HYDRAULIC FRACTURING 
Technology Assessment 


Technology Assessment 
Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 
First monthly technical letter report, 11:39883 (RA;US) 
Massive hydraulic fracturing in the Natural Buttes Unit, Uinta 
County, Utah, 11:39884 (RA;US) 
Phase II and second monthly technical letter report, 
11:39816 (RA;US) 
Professional design imperative in fracturing, 11:39666 (RA;US) 
Status reports on the Fort Worth Basin, 11:39889 (RA;US) 
Technology and economics of gas recovery from tight sands, 
11:39781 (RA;US) 
ULIC FRACTURING FLUIDS 
See FRACTURING FLUIDS 


Safer and more productive mining through high-pressure water 
jetting, 11:39569 (BA;US) 


Safer and more productive mining through high-pressure water 
jetting, 11:39569 (BA;US) 


ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 1. Mathematical and physical 
models and method of solution, 11:40416 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 2. Programmer's manual, 
11:40344 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 3. User’s manual, 11:40417 
(R;US) 


Simulation 
Reactor analysis support package (RASP). Volume 3. PWR 


event analysis guidelines. Final report, 11:40480 (R;US) 
HYDRIDES 


See also BERYLLIUM HYDRIDES 
’ BORON HYDRIDES 


Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new complex, Mo(CO) (dppe)a(Ha), and for 
solution equilibrium between dihydrogen and dihydride 
os M-eta?-He = H-M-H, in W(CO)s(PRs)s(Ha), 11:41205 

HYDROCARBON LOGGING 
See WELL LOGGING 


JANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
STYRENE 


TETRALIN 
TOLUENE 


Absorption Spectroscopy 
Measurements of CH radical concentrations in an 


acetylene/oxygen flame and comparisons to modeling 
calculations (CH), 11:41231 (R;US) 


Adsorption 

Adsorption of aliphatic, alicyclic, and aromatic hydrocarbons 
on poly(ethylvinylbenzene-divinylbenzene) adsorbent at from 
— _ zero to finite adsorbate surface coverage, 11:41152 
Pollution Abatement 

Combustion and deposition, erosion, and corrosion tests of coal 
turbine fuels, 11:39554 (B;US) 

- Chemical Reaction Yield 

Measurements of CH radical concentrations in an 
acetylene/oxygen flame and comparisons to modeling 
calculations (CH), 11:41231 (R;US) 
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Chemical Reactions 
Gas-phase reactions of V* and VO* with hydrocarbons using 
Fourier transform mass spectrometry, 11:41201 (J;US) 
Emission 
Measurements of CH radical concentrations in an 
acetylene/oxygen flame and comparisons to modeling 
calculations (CH), 11:41231 (R;US) 
Pyrolysis Products 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 


New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 3, March 
1-June 30, 1986, 11:40087 (R;US) 


Properties 
Adsorption of aliphatic, alicyclic, and aromatic hydrocarbons 
on poly(ethylvinylbenzene-divinylbenzene) adsorbent at from 
effective zero to finite adsorbate surface coverage, 11:41152 
G;US) 
HYDROCHLORIC ACID 
Removal 
High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 
HYDROCYANIC ACID 
Diffusion 


Generalized phase-change submodels in the FEM3 model for 
gas dispersion, 11:41571 (R;US) 
Infrared Spectra 
Combustion gas spectroscopy using tunable lasers. Final 
progress report, August 1, 15th keeeary 31, 1986, 11:41228 
(R;US) 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Turbulence 
Theory of developed hydrodynamical turbulence, 11:41994 
(R;US) 
HYDROELECTRIC POWER 
Energy Supplies 
Monthly Energy Review, April 1986, 11:40748 (R;US) 


Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Monthly Energy Review, April 1986, 11:40748 (R;US) 
HYDROELECTRIC POWER PLANTS 
Environmental Effects 
Impacts of water level fluctuations on kokanee reproduction in 
Flathead Lake. Annual progress report, FY 1985, 11:40110 
(R;US) 
Lower Flathead System Fisheries Study. Annual report 1985, 
11:40111 (R;US) 
Wildlife impact assessment Anderson Ranch, Black Canyon, 
and Boise Diversion Projects, Idaho. Final report, 11:40109 
(R;US) 
Mitigation 
Annual report on wildlife activities, September 1985-April 
1986, 11:40108 (R;US) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 


Effect of methane on the rate of hydrogen absorption by 
LaNisHi/sub x/ in liquid suspension, 11:40077 (R;US) 
Kinetics of hydrogen absorption by Pd(110), 11:41003 (J;US) 
Adsorption 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
Chemical Reaction Kinetics 
wana of atomic hydrogen with the formyl radical, 11:41161 
;US) 
Chemical Reactions 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
—_— hydrogen with the formyl radical, 11:41161 
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Combustion 

Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:40614 (RA;US) 

Flame acceleration and detonation research, 11:40609 (RA;US) 

HECTR development and assessment, 11:40607 (RA;US) 

HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:40606 (RA;US) 

Hydrogen burn assessment with the CONTAIN code, 11:40341 
(R;US) 


Control 
Conchas-spray modeling of flame acceleration and air flows, 
11:40608 (RA;US) 
Hydrogen transport in a large, dry containment for selected 
arrested sequences, 11:40509 (RA;US) 
Pressure-temperature response in an ice-condenser containment 
for selected accidents, 11:40510 (RA;US) 
Detonations 
Analyses of the cellular structure of detonations, 11:41230 
(R;US) 
Dissociation 


Theory of polyatomic photodissociation in the reactive infinite 
order sudden approximation: Application to the Rydberg 
states of Hs, 11:41977 (J;US) 

Electronic Structure : 

Measured radiative lifetimes for He and HD in the E-italic,F- 

italic 1=*/sub g-italic/ electronic state, 11:41976 (J;US) 
Excited States 

Measured radiative lifetimes for He and HD in the E-italic,F- 

italic 12*/sub g-italic/ electronic state, 11:41976 (J;US) 
Ton-Molecule Collisions 

ear st achianeiin mite 
the H + Hg exchange reaction: restricted versus unrestricted 
hed fensticen, 11:41179 (J;US) 

Maulti-Photon Processes 

Focusing effects of a laser beam in the non resonant MPI of 

gases, 11:41972 (R;FR) 
Reactions 


Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 
Partial Pressure 
Integrated two-stage coal liquefaction batch catalyst 
i The Advanced Coal Liquefaction R and D 
Facility, Wilsonville, Alabama. Final report, 11:39467 (R;US) 


Purification 
Investigations i in single and multi-component : 


rating of alternating pressure 
systems for hydrogen production, 11:40076 (R:DE:In 
German) 
Raman Spectra 
In situ measurement of molecular hydrogen for nuclear reactor 
safety studies, 11:40643 (BA;US) 


Raman spectroscopic investigation of molecular hydrogen, 
11:41970 (R;US) 
Rydberg States 
Theory of polyatomic photodissociation in the reactive infinite 


order sudden approximation: Application to the Rydberg 
states of Hs, 11:41977 (J;US) 


Solubility 
Solubility of H, D, and T in palladiem-cliver alloys at low 


Basic characteristics of the *He +p—-p+p+p+n.1 
reaction at 2.5 GeV/c *He nucleus momentum, 11:42152 
(R;SU;In Russian) 

Proton Reactions 
Hadron-nucleus interactions at high energy, 11:41931 (R;US) 


HYDROGEN COMPLEXES 
Electronic Structure 
Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new complex, Mo(CO) (dppe)2(Hz2), and for 
solution equilibrium between dihydrogen and dihydride 
forms, M-eta?-H2 = H-M-H, in W(CO)s(PRs)(He), 11:41205 
(J;US) 
Nuclear Magnetic Resonance 
Molecular hydrogen of the transition metals. 2. 
Evidence for a new complex, Mo(CO) Gareth), and for 
solution equilibrium between dihydrogen and 
forms, M-eta?-H2. = H-M-H, in WCOMPRA MEL. 11:41205 
GJ;US) 


Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new complex, Mo(CO) (dppe)a(Ha), and for 
forms, M-eta?-H2 = H-M-H, in W(CO)s(PRs)e(He), 11:41205 
G;US) 

HYDROGEN COMPOUNDS 
See also DEUTERIUM COMPOUNDS 


HYDRIDES 
HYDROGEN PEROXIDE 
HYDROGEN SULFIDES 
WATER 


Dipole Moments 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 G;GB) 
Electron Density ; 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 ;GB) 


Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 G;GB) 

HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE 

Dissociation 

Theory of polyatomic 
order sudden approximation: 
states of Hs, 11:41977 G;US) 

Electronic Structure 
Measured radiative lifetimes for H. and HD in the E-italic,F- 
italic 1=*/sub g-italic/ electronic state, 11:41976 (J;US) 
Excited States 
Measured radiative lifetimes for H2 and HD in the E-italic,F- 
italic 1=*/sub g-italic/ electronic state, 11:41976 (J;US) 
Raman Spectra 
Raman 
11:41970 (R;US) 
Rydberg States 
— oa 


sudden approximation: 
an of Hs, 11:41977 (J;US) 
HYDROGEN FUELS 
Technology Assessment 
Liquid-hydrogen-fueled passenger aircraft, 11:40078 (R;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 MINUS 
For H;~ ions. 
Beam Neutralization 
ion of thin films for use in generating neutral particle 
beams, 11:40915 (R;US) 
Ion Sources 
Polarized H~ source development at BNL, 11:41383 (R;US) 
Progress in the development of H™ ion sources, 11:41381 


(R;US) 
HYDROGEN IONS 1 PLUS 
For H,* ions. 
Ion-Atom Collisions 
Relativistic calculation of atomic N-italic-shell ionization by 
protons, 11:41983 (J;US) 


in the reactive infinite 
iagiedin te Gn Rollie 


ic investigation of molecular hydrogen, 


in the reactive infinite 
> haan to the Rydberg 





. Membrane 
chain of alkalophilic bacteria. 
January 1983-June 1986, 11:41671 (R;US) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN 1 MINUS BEAMS 
HYDROGEN PEROXIDE 


Vibrational overtone spectroscopy of bound and 
predissociative states of h peroxide cooled in a 
supersonic expansion, 11:41981 (J;US) 

Predissociation 

Vibrational overtone spectroscopy of bound and 
predissociative states of hydrogen ide cooled in a 
supersonic expansion, 11:41981 (J;US) # 


Sampling and determination of gas-phase hydrogen peroxide 
following removal of ozone by gas-phase reaction with nitric 
oxide, 11:41149 (J;US) 

HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
Coal Gasification 

Kinetics of catalyzed steam gasification of low-rank coals to 

produce hydrogen. Final report, 11:40073 (R;US) 


i for medium temperature advanced water 
electrolysis, 11:40075 (R;FR) 
Optimization of thermally prepared ruthenium dioxide anodes 
for use in water electrolysis cells, 11:40074 (R;FR) 
HYDROGEN PRODUCTION RATES . 
See GAS PRODUCTION RATES 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 


Absorption 

CNG acid gas removal process. Technical progress report 3, 1 
March-30 June 1984, 11:39456 (R;US) 

CNG acid gas removal process. Technical progress report 4, 1 
July-30 September 1984, 11:39454 (R;US) 

CNG acid gas removal process. Technical progress report No. 
1, 1 August 1983-19 September 1983; 17 October 1983-30 
November 1983, 11:39455 (R;US) 


Adsorption 
A study of the adsorption of HaS on Ge(111), 11:41112 
(BA;US) 
Corrosive Effects 


Effects of SOs scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 

X-Ray Spectra 

A study of the adsorption of HaS on Ge({111), 11:41112 
(BA;US) 

TRITIDE 

Raman Spectra 

Raman 


11:41970 (R;US) 
HYDROGENATION 
Catalysts 


ic investigation of molecular hydrogen, 


Coal liquefaction. Investigation of reactor performance, role of 
catalysts and PCT properties. Quarterly progress report, 
April 1-June 30, 1986, 11:39464 (R;US) 
_ 11:39690 
In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 
New catalysts for hydrotreating coal liquids, 11:39488 (J;US) 
Reaction Intermediates 
Catalytic hydrotreatment studies with model compounds. 
Quarterly report, April 1-June 30, 1986 
(Hydrodeoxy; 


dibenzofuran - 2 phenylphenol, 2-cyclohexylphenol, trans-2- 
phenylhexanol, and 2-cyclohexylcyclohexanol), 11:39465 
(R;US) 
HYDROLOGY 
Data Acquisition 
Final report of the Buffer Mass Test - Volume I: Scope, 
— field work and test arrangement, 11:40021 
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HYDRONIUM IONS 
See OXONIUM IONS 
HYDRONIUM RADICALS 
Infrared Spectra 
Lifetimes for spontaneous emission from the X-italic *u™ (v- 
italic = 1) and a-italic ‘A states of CH™, 11:41978 (J;US) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
See also VAPOR-DOMINATED SYSTEMS 
Geologic 
Drilling investigations of crustal rifting processes in the Salton 
Trough, California. Revision 1, 11:40261 (R;US) 
HYDROXY COMPOUNDS 
For organic only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS. 
See also ALCOHOLS 
PHENOLS 
SEROTONIN 
Liquid Column Chromatography 
Separation and analysis of hydroxyaromatic species in liquid 
fuels. I. Analytical methodology, 11:39513 (J;US) 
Solvent Extraction 
and analysis of hydroxyaromatic species in liquid 
fuels. I. Analytical methodology, 11:39513 (J;US) 
Sorption 

Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results (2-hydroxynaphthalene, 
1,2,3,4-tetrahydroquinoline, and 2,3,5-trimethylphenol), 
11:39927 (R;US) 

HYDROXYL IONS 
See ANIONS 
HYDROXYL RADICALS 
Absorption Spectroscopy 

Differential optical absorption techniques for diagnostics of 
fossil fuel combustion. Technical progress report, January, 
February, March 1985, 11:39542 (R;US) 

Differential optical absorption techniques for diagnostics of 
fossil fuel combustion. Technical progress report, October- 
December 1985, 11:39543 (R;US) 

Differential optical absorption techniques for diagnostics of 
fossil fuel combustion. Technical progress report, October- 
December 1984, 11:39541 (R;US) 

Line Widths 

Differential optical absorption techniques for diagnostics of 
fossil fuel combustion. Technical progress report, January, 
February, March 1985, 11:39542 (R;US) 

HYDROXYTOLUENES 
See CRESOLS 


I CODES 
Further results on interpolation searching of databases, 
11:42410 (R;US) 
I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IBM COMPUTERS 
Interfaces 
EGAS88: a function library for the IBM personal computer to 
support DeSmet C for the IBM 
enhanced graphics adapter, 11:42409 (R;US) 
ICE 


Production 


System for producing and storing naturally frozen ice, 
11:40257 (RA;US) 


System for producing and storing naturally frozen ice, 
11:40257 (RA;US)__. 
ICR HEATING 
Task III: auxillary heating in tokamaks and tandem mirrors. 
Progress report on fusion plasma theory, 11:42285 (R;US) 
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i stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 
Geothermal Fields 
Geothermal significance of magnetotelluric sounding in the 
eastern Snake River Plain-Yellowstone region, 11:39894 
(RA;US) 
Natural Gas Deposits 
Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 


Deposits 
Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 
Rivers 
Lemhi River Habitat improvement study. Final report, 
11:40266 (R;US) 


Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 
PLANT 


Technology for the long-term management of defense HLW at 

the ICPP, 11:40029 (R;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Ground Water 

Hydraulic properties of rock units and chemical quality of 
water for INEL-1: a 10,365-foot deep test hole drilled at the 
iaehe National Engineering Laboratory, Idaho, 11:41873 


wastes, compactor 
a eenmiae and recommendations, 11:39986 (R;US) 
IGNITION 
Nonlinear Problems 
A direct method for computing higher order folds, 11:41234 
G;US) 


Response of a pulse combustor to changes in fuel composition, 
11:41337 (R;US) 


origin of regional dolomites. Annual 
progress report, July 26, 1985-July 25, 1986, 11:41910 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE SCANNERS 


Image enhancement equipment capabilities. Status report, 
11:41239 (R;US) 

IMAGE TUBES 
Dose Equivalents 

Radiation exposure from VDU's, 11:41738 (RA;DE;In 
German) 

Radiation exposure at VDU’s - investigation of operational X- 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 

Radiation 


Radiation exposure from VDU's, 11:41738 (RA;DE;In 
German) 

Radiation exposure at VDU's - investigation of operational X- 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 

IMIDAZOLES 
See also HYDANTOINS 
Electronic Structure 
Preferred orientation of imidazole ligands in metalloporphyrins, 
11:41202 (J;US) 
IMMOBILIZATION 
See SOLIDIFICATION 
VITRIFICATION 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 


INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Air Pollution 
Air-pollution aspects of modular heat-recovery incinerators. 
Final report, 11:41333 (R;US) 
Air Pollution Abatement 
Operational testing of a system for solid- 
conversion. Final report, 11:40861 (R;US) 


recovery incinerators. 
September 1908 L005? (RUS) 
Heat Recovery Equipment 
Air-pollution aspects of modular heat-recovery incinerators. 
Final report, 11:41333 (R;US) 
Operational testing of a system for solid- 
conversion. Final report, 11:40861 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 825 

Intergranular Corrosion 

Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 

Stress Corrosion 

Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 

INCONEL 600 
Crack Propagation 
Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 
Crevice Corrosion 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 3. Boric acid and acetic acid remedial methods. 
Final report, 11:40349 (R;US) 

Remedial methods for intergranular attack of Alloy 600 tubing. 
Volume 1. Plant corrosion and remedial 
methods. Final report, 11:40347 (R;US) 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 

Intergranular Corrosion 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 3. Boric acid and acetic acid remedial methods. 
Final report, 11:40349 (R;US) 

Remedial methods for intergranular attack of Alloy 600 tubing. 
Volume 1. Plant corrosion and remedial 
methods. Final report, 11:40347 (R;US) 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 

Reactor Materials 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 3. Boric acid and acetic acid remedial methods. 
Final report, 11:40349 (R;US) 

Remedial methods for intergranular attack of Alloy 600 tubing. 
Volume 1. Plant corrosion and remedial 
methods, Final report, 11:40347 (R;US) 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 

Stress Corrosion 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 

Tubes 

Remedial methods for intergranular attack of Alloy 600 tubing. 

Volume 1. Plant and remedial 


corrosion morphologies 
methods. Final report, 11:40347 (R;US) 





INCONEL 718 
Thermal 


Conductivity 
Comparative thermal conductivity measurements at Sandia 
National Laboratories, 11:41473 (R;US) 
Vacuum Melting 
Characterization of the atomic emission in inconel 718 alloy 
metal vapor arcs, 11:40982 (R;US) 
Vapors 
Characterization of the atomic emission in inconel 718 alloy 
metal vapor arcs, 11:40982 (R;US) 


Annual technical summary 
1984-December 31, 1985, 11:41182 (R;US) 
INDIAN POINT-3 REACTOR 
Buchanan, New York, USA 
Engineered Safety Systems 
Digraph Matrix Analysis: A new approach to 
interaction adem is 11:40656 (BA;US) 
Fault Tree Analysis 
Systems interaction study of a Westinghouse PWR, 11:40651 
(BA;US) 
Reactor 
Digraph Matrix Analysis: A new approach to systems 
interaction analysis, 11:40656 (BA;US) 
Reactor Safety 
Systems interaction study of a Westinghouse PWR, 11:40651 
(BA;US) 
INDIANA UNIVERSITY CYCLOTRON 
See IU CYCLOTRON 
INDIUM 


Deposition 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
Reactions 


Neutron 
Department of Physics, University of Edinburgh, 11:42173 
(RA;GB) 
X-Ray Spectra 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
INDIUM ALLOYS 
Electric Conductivity 
Electrical resistivity of some forming liquid metal 
alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
Na-In, K-In), 11:41014 (B;NL) 
INDIUM ARSENIDES 
Electron Collisions 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
Ionization 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 


Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 


Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
INDIUM COMPLEXES 
Electrochemistry 


One- and two-electron reduction a 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
G;US) 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
(J;US) 


One- and two-electron reduction of metalloporphyrins. 
studies. Kinetics of the decay of -radical anions, 11:41215 
G;US) 
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INDIUM PHOSPHIDES 


Annealing 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
Chemical Reactions 
Soft-x-ray photoemission study of Co—n-italic-type InP(110) 
iaalaen: 11:41090 (J;US) 
Emission 
Surface and Fermi level pinning during oxidation of 
n-InP (110), 11:41116 (BA;US) 
Fermi Level 
Surface chemistry and Fermi level pinning during oxidation of 
n-InP (110), 11:41116 (BA;US) 
Oxidation 


Surface chemistry and Fermi level pinning during oxidation of 


n-InP (110), 11:41116 (BA;US) 
Spectroscopy 


Soft-x-ray photoemission study of Co—n-italic-type InP(110) 
vette 11:41090 (J;US) 
Sorptive Properties 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 


Properties 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
X-Ray Spectra 
Kinetic study of Schottky barrier formation and interface 
chemistry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
Surface chemistry and Fermi level pinning during oxidation of 
n-InP (110), 11:41116 (BA;US) 
INDIUM SELENIDE SOLAR CELLS 


Efficiency 
Stable, high-efficiency, CulnSe:-based polycrystalline thin-film 
tandem solar cells. Semiannual subcontract report, 16 March 
1985-15 September 1985, 11:40153 (R;US) 
Research Programs 
Stable, high-efficiency, CulnSe:-based polycrystalline thin-film 
tandem solar cells. Semiannual subcontract report, 16 March 
1985-15 September 1985, 11:40153 (R;US) 
INDIUM SULFIDES 


Magnetic Susceptibility 
Properties of the spin glass system CdCrsub(2x)Insub(2-2x)S, 
for low chromium concentrations, 11:41064 (R;FR) 
INDONESIA 
Fossil-Fuel Power Plants 
Market for diesel-genera‘ 
Oceania, 11:40312 (RI a) 
INDOOR AIR POLLUTION 
Comparison of working-level ratios in houses occupied by 
smokers and non-smokers, 11:41549 (R;US) 
Investigation of asbestos content in air for Eagleton School. 
Research report, 11:41563 (R;US) 
INDUSTRIAL PARKS 
Cogeneration 
Cogeneration for a utility-co-owned industrial park. Volume 4. 
Southern California Edison site. Final report, 11:40850 
(R;US) 
Cogeneration for a utility-co-owned industrial park. Volume 2. 
Virginia Power Company site. Final report, 11:40848 (R;US) 
Cogeneration for a utility-co-owned industrial park. Volume 3. 
Baltimore Gas & Electric site. Final report, 11:40849 (R;US) 
Cogeneration for a utility-co-owned industrial park. Volume 1. 
Executive summary. Final report, 11:40847 (R;US) 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 


ting plant - Far East region and 


ETHANOL PLANTS 
PETROLEUM REFINERIES 
Boilers 
Black liquor gasification - An alternative to the Tomlinson 
Recovery furnace, 11:40860 (BA;US) 
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Black liquor gasification - An alternative to the Tomlinson 

Recovery furnace, 11:40860 (BA;US) 
Damage 

Performance of industrial facilities in the Mexican 

of September 19, 1985. Final report, 11:41323 (R;US) 
Gas Turbines 

Black liquor gasification - An alternative to the Tomlinson 

Recovery furnace, 11:40860 (BA;US) 
Hazardous Materials 

Health-hazard evaluation report HETA 83-335-1618, Kendall 
Company, Augusta, Georgia (Ethylene oxide), 11:41558 
(R;US) 

Industry-wide studies report: a walk-through survey of 
Griffiths Laboratories USA, Inc., Union, New Jersey, and 
Microbiotrol, Inc., Bound Brook, New Jersey (Ethylene 
oxide, propylene oxide, or ethylene oxide/freon mixture), 
11:41557 (R;US) 

Seismic Effects 

Performance of industrial facilities in the Mexican 

of September 19, 1985. Final report, 11:41323 (R;US) 
Waste Water 

Reference for industrial wastewater treatment. Final 

report, 11:41641 (R;US) 
Water Pollution Abatement 

Reference guide for industrial wastewater treatment. Final 
report, 11:41641 (R;US) 

jUSTRIAL SECTOR 


SUGAR INDUSTRY 
Energy Conservation 
Annual report to the Congress and the President on industrial 
energy efficiency improvement, 1984, 11:40838 (R;US) 


Consumption 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Water Supply 
Handbook of methods for the evaluation of water conservation 
for municipal and industrial water supply. Final report, 
11:40709 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Overview of MRB fusion, 11:42365 (BA;JP) 
Ion Beam Targets 
Recent Livermore estimates on the energy gain of cryogenic 
single-shell ion beam targets, 11:42366 (BA;JP) 
Research Programs 
Beam experiment programs in the USA, 11:42367 (BA;JP) 
INFORMATION SYSTEMS 
Audits 
Performance evaluation of the Energy Information 
tt of Energy. Fiscal years 1984 


Administration, 

and 1985, 11:42441 (R;US) 

Feasibility Studies 

Evaluation of computer data base alternatives for the US 
Department of Energy Western Gas Sands Project, 11:42427 
(RA;US) 


Data Analysis 
Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 


Fourier Transformation 
Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJECTION WELLS 
Well Pressure 
Influence of vertical fracture i active and 
observation wells on the interference tests, 11:39758 
(RA;US) 
Well Servicing 
Influence of vertical fracture intercepting active and 
observation wells on the interference tests, 11:39758 


'S) 
INORGANIC COMPOUNDS 
Use of a more specific term is recommended. 


Sorption-desorption capacity of oil shale materials. Volume 1. 
Literature review, 11:39926 (R;US) 


Sorption 
i of oil shale materials. Volume 1. 
Literature review, pn thet 
INPUT WELL 
See INJECTION WELLS 
INSECTICIDES 
Toxicity 
Comparative toxicity of two dimilin formulations to the grass 
imp, Palaemonetes pugio, 11:41771 (J;US) 
IN-SITU COMBUSTION 
Sweep Efficiency 
Transient pressure analysis in composite reservcirs with 
discontinuities, 11:39679 (R;US) 
IN-SITU GASIFICATION 
Environmental Effects 
11:39490 (J;US) 
Subsidence 


Environmental research for underground coal gasification, 
11:39490 (J;US) 
Hot Gas Cleanup 
11:39490 (J;US) 
Research Programs 
Underground Coal Gasification Program plan, 11:39450 (R;US) 
INSOLATION 
Calculation Methods 
Real time comparison of models estimating 
sloping surfaces, rr 
Validation of an anisotropic model estimating insolation on 
tilted surfaces, 11:40115 (RA;US) 
Data 
Results of radiation measurements in the Federal Republic of 
Germany and of special measuring series at the 
Meteorological Observatory. Vol. 9(1984), 11:40122 
(R;DE;In German) 
Data Analysis 
Analysis of minute by minute insolation data and its structural 
implications, 11:40120 (RA;US) 
Federal Republic of Germany 
Results of radiation measurements in the Federal Republic of 
Germany and of special measuring series at the Hamburg 
Meteorological Observatory. Vol. 9(1984), 11:40122 
(R;DE;In German) 
Measuring Instruments 
Analysis of minute by minute insolation data and its structural 
implications, 11:40120 (RA;US) 
GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATING OILS 
Breakdown 


Sniietinn on 


Research for electric energy systems. Annual report, 
December 1985, 11:40326 (R;US) 





INSULATING OILS 
Space Charge 


Space Charge 
Research for electric energy systems. Annual report, 
December 1985, 11:40326 (R;US) 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 


11:42394 (R;US) 
and i of digital MOS VLSI 
circuits, 11:42392 (R;US) 
Network Analysis 
Parallel solution of linear systems with striped sparse matrices. 
Part 1. VLSI networks for striped matrices. Technical 
report, 11:42390 (R;US) 


Macromodeling and optimization of digital MOS VLSI 
circuits, 11:42392 (R;US) 
INTERACTING BOSON MODEL 
Empirical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:42175 (J;US) 
Form Factors 
Interacting boson model and medium energy probes, 11:42212 
(R;US) 
INTERCALATES 
See CLATHRATES 
INTERCRYSTALLINE CORROSION 
See INTERGRANULAR CORROSION 
INTEREST 
Information Needs 
ing information needs of environmental groups: the 
current West Valley experience, 11:39982 (R;US) 
INTERFACES 
Research Programs 
Metals and Ceramics Division Materials Sciences 
Annual progress report for period ending December 31, 
1985, 11:40902 (R;US) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERGALACTIC SPACE 
Gamma Radiation 
Characterization of the gamma radiation in space and in the 
atmosphere, 11:41930 (R;US) 
CORROSION 
Crack Propagation 
Crack-tip chemistry and fracture mechanics-based model of the 
crack growth rate/stress intensity relationship for Ni + P, 
11:40957 (R;US) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
Particle Production 
Radiative corrections to the ratio of Z-italic- and W-italic- 
boson production, 11:42068 (J;US) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 


See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 


Magnetic Moments 
Magnetic moments of composite-W bosons, 11:42102 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 
Loviisa nuclear power station, final disposal of reactor waste. 
Interpretation of hydraulic pulse tests (1984), 11:40032 
(R;FI;In Finnish) 
Underground Disposal 
Loviisa nuclear power station, final disposal of reactor waste. 
Interpretation of hydraulic pulse tests (1984), 11:40032 
(R;FEIn Finnish) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
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INTERMETALLIC COMPOUNDS 


Elongation 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 


Mechanical Properties 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Films 
Superconductivity of thin-film intermetallic compounds. 
Annual report, 1 September 1984-31 August 1985, 11:40904 
(R;US) 
Tensile Properties 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
Yield Strength 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
INTERNAL COMBUSTION ENGINES 
See also co mee 


TURBINE ENGINES 
SPARK IGNITION ENGINES 


Compliance 

Application for certification, 1986 model year light-duty 
vehicles - Mercedes-Benz, 11:40890 (R;US) 

Application for certification, 1986 model year heavy-duty 
vehicles/engines - General Motors Corporation, 11:40893 
(R;US) 

Application for certification, 1986 model year heavy-duty 
engines - Hino Motors Ltd., 11:40894 (R;US) 

Application for certification, 1986 model year heavy-duty 
vehicles/engines - Iveco, 11:40895 (R;US) 

Application for certification, 1986 model year heavy-duty 
vehicles/engines - Mercedes-Benz truck, 11:40897 (R;US) 

Application for certification, 1986 model year heavy-duty 
engines - International Harvester, 11:40898 (R;US) 

Application for certification, 1986 model year light-duty 
vehicles - Ford Motor Company, 11:40889 (R;US) 

Application for certification, 1986 model year heavy-duty 

engines - Catepillar Tractor Company, 11:40891 (R;US) 
hada for certification, 1986 model year heavy-duty 
vehicles/engines - Ford Motor Company, 11:40892 (R;US) 

Application for certification, 1986 model year heavy-duty 
vehicles/engines - Mitsubishi, 11:40896 (R;US) 

Design 

New experimental techniques for in-cylinder engine studies, 

11:40880 (B;US) 
Diagnostic Techniques 

New experimental techniques for in-cylinder engine studies, 

11:40880 (B;US) 
Flame Propagation 
A 2-D flame visualisation technique applied to the I.C. engine, 


11:40874 (B;US) 
Fuel Substitution 
A 2-D flame visualisation technique applied to the I.C. engine, 
11:40874 (B;US) 
Knock Control 
Chemical kinetic modeling of the oxidation of large alkane 
fuels: n-octane and iso-octane, 11:40094 (R;US) 
Simulators 
A 2-D flame visualisation technique applied to the I.C. engine, 
11:40874 (B;US) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY SPACE 
Shock Waves 
Major shock-associated energetic storm-particle event wherein 
the shock plays in a minor role, 11:41915 (R;US) 
INTERSTELLAR SPACE 
Cosmic Gases 
Structure and evolution of the interstellar medium, 11:41928 
(R;FR;In French) 
Helium Isotopes 
On the importance of interstellar helium for the propagation of 
heavy cosmic rays, 11:41924 (R;FR) 
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INTOR TOKAMAK 
International Tokamak Reactor. 
Nuclear Data Collections 
INDL/F-83. Evaluated neutron reaction data library for 
INTOR fusion neutronics calculations (1983 version), 
11:42339 (R;XA) 
INTRUSION DETECTION SYSTEMS 
Data Processing 
Improvements in data processing from a doorway monitor, 
11:40052 (R;FR) 
INVERSE SCATTERING PROBLEM 
Reviews 
Introduction to ill-posed aspects of nuclear scattering, 11:42124 
(RFR) 
IODINE 


tal studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
Neutron Reactions 
Depertasent of Physics, University of Edinburgh, 11:42173 


Professional radiation exposure from I-125 and H-3 in medical 
applications, 11:41695 (RA;DE;In German) 
IODINE 129 
Solidification 
Fixation of radioiodine in soil. Pt. 1 and 2. Pt. 1: Experimental 
investigations of soil columns. Pt. 2: Kinetic analysis, 
11:41621 (R;DE;In German) 
IODINE 131 
Body Burden 
Radiation exposure in I-131 iodine therapy, 11:41694 
(RA;DE;In German 
Fission Products 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Radioactive Effiuents 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Concentration 


Measurement of iodine quantities in elementary, aerosol and 
organic compound form in the waste air of an experimental 
reactor, 11:40451 (RA;DE;In German) 


UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Radionuclide Kinetics 
Effects of changed working methods on doses at a I- 
131 and afterloading therapy ward, 11:41692 (RA;DE;In 
German) 
Waste Water 
Radiation protection of the environment and economy in the 
construction of thyroid gland cancer therapy wards, 
11:41693 (RA;DE;In German) 
IODINE IODIDES 


Beam 
accelerator phase space and reactor beam transport revisited, 
11:42368 (BA;JP) 
ION BEAM TARGETS 
Energy Yield 
Recent Livermore estimates on the energy gain of cryogenic 
single-shell ion beam targets, 11:42366 (BA;JP) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also HYDROGEN 1 MINUS BEAMS 
URANIUM 238 BEAMS 
Beam 
HIF transport issues for p > 10~* torr and Z > 1, 11:42348 
(R;US) 


See IODINE 
ION BEAM FUSION REACTORS 
Transport 


Effective Charge 
Effective charge of heavy ions in hot, dense plasma, special 
attention being given to dielectronic recombination, 11:41973 
(R;DE;In German) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS 
Radioactive Waste Processing 
Long-term properties of bituminized waste Summary 
report of the Nordic AVF-2 project, 11:39992 (R;FIT) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 


ION IMPLANTATION 
Point Defects 
Theoretical modeling of high-temperature ion implantation, 
11:40966 (RA;US) 
Research Programs 
Thermal spike and defect effects in ion mixing, 11:40959 
(RA;US) 
ION MICROPROBE ANALYSIS 
Chemical Reaction Kinetics 
Lewis acid enhanced emission of organic secondary molecular 
ions, 11:41159 (BA;US) 
ION PLASMA WAVES 
Dispersion Relations 
Dispersion surfaces and ion wave instabilities in space plasmas, 
11:41947 (R;SE) 
ION SOURCES 
Design 
Intense metal ion beam source for heavy ion fusion, 11:42343 
(R;US) 
ION-ATOM COLLISIONS 
Electron Spectra 
Forward electron ejection in Hsup(+), Hesup(+), 
Hesup(+ +)-He collisions, 11:42148 (R;HU) 
Pair Production 
Measurement on the positron production in the heavy ion 
collision, 11:41963 DELL German) 
Positron and delta electron emission in the system Ta + Th 
and Au + U, 11:41964 (R;DE) 
Particle Production 
Models for new particle production in nuclear collisions, 
11:41965 (R;DE) 
Research Programs 
GSI research and development programme 1986. Heavy ion 
research, 11:42129 (R;DE;In German) 
IONIZATION 
Paths and ionizatien losses of proton energy in different 
substances, 11:42225 (R;US) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Computer Calculations 
Determination of self-absorption coefficient in measurement of 
solid sample activity using 47 ionization chamber, 11:41443 
(RA;CS;In Czech) 
DC Amplifiers 
Measurement systems of very low direct currents (10~** A) 
(Dix femtoamperes), 11:41433 (R;FR;In French) 
Preamplifiers 
Measurement systems of very low direct currents (10~** A) 
(Dix femtoamperes), 11:41433 (R;FR;In French) 
Self-Absorption 
Determination of self-absorption coefficient in measurement of 
solid sample activity using 47 ionization chamber, 11:41443 
(RA;CS;In Czech) 


Neutron and gamma-ray sensitivity of an argon-filled ion 
chamber. Research report, June-September 1985, 11:41117 
(R;US) 

IONIZATION FRONT ACCELERATORS 

Ionization front accelerator, 11:41358 (R;US) 





IONIZED GASES 
Collisions 


Recombination and reactions in dense ionized gases. Final 
report, 1 January 1980-30 June 1984, 11:41991 (R;US) 


Recombination and reactions in dense ionized gases. Final 
report, 1 January 1980-30 June 1984, 11:41991 (R;US) 
ION-MOLECULE COLLISIONS 
Recombination and reactions in dense ionized gases. Final 
report, 1 January 1980-30 June 1984, 11:41991 (R;US) 
IONOPHORESIS 


Effect of finite blob size on the current convective instability 
in the auroral ionosphere. Memorandum report, 11:41946 
(R;US) 

Plasma Diagnostics 
measurements from incoherent scatter radar at 300 km over 
Arecibo. Master's thesis, 11:41945 (R;US) 

Plasma Drift 

U-shaped curve constant determined by barium-release 
measurements. Technical report, 2 January-1 August 1984, 
11:41943 (R;US) 


measurements from incoherent scatter radar at 300 km over 
Arecibo. Master's thesis, 11:41945 (R;US) 
IOWA 
Dolomite 
Geochemistry and origin of dolomites. Annual 
progress report, July 26, 1985-July 25, 1986, 11:41910 (R;US) 
IRAQ 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - the Middle East and North 
Africa, 11:40315 (R;GB) 
IRIDIUM 
Fabrication 
Consumable arc-melting, extruding, and rolling process for 
iridium sheet, 11:40936 (R;US) 
IRON 
Catalytic Effects 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, April 1-June 30, 1986, 11:40086 (R;US) 
Corrosive Effects 
Effects of SO, scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Deformation 


Oe nnn. ones Wemtrntaberny 
using positron annihilation: Determination of dislocation 
densities 11:41004 (.US) 
Dislocations 
Tae aie a Ee: 
using positron annihilation: Determination of 
densities. 11:41004 (.US) 
Concentration 


Factors influencing the concentration and distribution of trace 
metals in the South Atlantic Bight, 11:41652 (BA;US) 
Ton Implantation 
Maem itainct Seksdiaatental Fe-Ti-C, 11:40973 (RA;US) 
In-situ surface analysis of iron implanted in the presence of 
reactive gases, 11:40972 (RA;US) 


Se Se a a ee 
annihilation: Determination of 


using positron of dislocation 
densitien. 11:41004 :US) 
Resonance Ionization Mass Spectroscopy 
a 11:41144 
Surface Treatments 
Amorphous alloys of ion-implanted Fe-Ti-C, 11:40973 — 
In-situ surface analysis of iron implanted in the presence of 
reactive gases, 11:40972 (RA;US) 
Thermal Conductivity 
Comparative thermal conductivity measurements at Sandia 
National Laboratories, 11:41473 (R;US) 
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X-Ray Fluorescence Analysis 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
IRON 57 
Moessbauer Effect 
57Fe Moessbauer study of RE2Fe.B, 11:41026 (R;FR) 
IRON ALLOYS 


See also HASTELLOYS 
INCONEL 600 
IRON BASE ALLOYS 
MONEL 400 


Ton Implantation 
Metallic systems with positive heats of mixing under ion beam 
irradiation and rules for amorphous phase formation, 
11:40964 (RA;US) 
Physical Radiation Effects 
Metallic systems with positive heats of mixing under ion beam 
irradiation and rules for amorphous phase formation, 
11:40964 (RA;US) 
Sputtering 
Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 
Strain Aging 
Neutron-diffraction characterization of -nickel-iron 
alloys. Preliminary technical report, 1984-1985, 11:40903 
(R;US) 
TRON BASE ALLOYS 
See also STEELS 
Corrosion Resistance 
Corrosion-resistant amorphous metallic coatings: baseline 
development. Progress report, October 7, 1983-October 6, 
1984, 11:40918 (R;US) 
IRON BORIDES 
Moessbauer Effect 
57Fe Moessbauer study of RE2Fe:,B, 11:41626 (R;FR) 
IRON CARBIDES 
Catalytic Effects 
Fischer-Tropsch slurry phase process variations. 
report, April 1-June 30, 1986, 11:40086 (R;US) 
IRON COMPOUNDS 


See also IRON BORIDES 
IRON CARBIDES 
IRON OXIDES 
IRON SULFIDES 


Desorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
Sorption 


Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
IRON GARNETS 


Multiple ionization and x-ray line emission resulting from 
inner-shell electron ionization, 11:41986 (J;US) 
Recombination 
[Higher-order atomic processes in high temperature plasmas]. 
Final report, July 1, 1983-June 30, 1985, 11:42280 (R;US) 
IRON OXIDES 


See also HEMATITE 
MAGNETITE 
Catalytic Effects 
Measurement of acid deposition in regenerative air preheaters, 
11:40291 (RA;US) 
Electronic Structure 
Electronic structure and x-ray-absorption of wustite 
Fe/sub 1-//sub x-italic/O, 11:41035 (J;US) 


Ton Exchange 
Ton exchange behaviour of hydrous oxides, 11:41163 (RA;XA) 
Physical Radiation Effects 
Ferri : ; tions induced by heswy jon 
irradiation: a Moessbauer investigation, 11:41066 (R;FR) 
X-Ray Spectra 
Electronic structure and x-ray-absorption spectra 
Fe/sub 1-//sub x-italic/O, 11:41035 (J;US) 
IRON SULFIDES 
See also PYRITE 


of wustite 
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PYRRHOTITE 
Moessbauer Effect 
In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 
IRRADIATION PLANTS 
Radiation Accidents 
Radiation accident at Institute for Energy Technology 
September 1982. Some technical considerations, 11:40070 


(RA;DE) 
IRRIGATION 
Management 
Energy integrated cotton farm system in Arizona. Final report, 
11:40840 (R;US) 


Interest of Nuclear ic Resonance imaging for the study 
of vascular lesions of the Thalamus, 11:41681 (R;FR;In 


Two-dimensional ANNNI model in the CVM approximation, 
11:42269 (J;US) 
Uniaxial brickwork model, exact results, and CVM 
approximation, 11:42270 (J;US) 
Specific Heat 
Uniaxial brickwork model, exact results, and CVM 
approximation, 11:42270 (J;US) 
Two-Dimensional Calculations 
Two-dimensional ANNNI model in the CVM approximation, 
11:42269 (J;US) 
Uniaxial brickwork model, exact results, and CVM 
approximation, 11:42270 (J;US) 
ISOBARS (NUCLEON) 
See N*RESONANCES 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 


Cyclotrons 
Production of radioisotopes using a cyclotron, 11:40068 
(RA;XA) 
Separation Processes 
Production of radioisotopes using a cyclotron, 11:40068 
(RA;XA) 
ISOTOPE SEPARATION 


For separation of isotopes of the same element only. 


Decay 
Table of radioactive isotopes and their main decay 
characteristics, 11:42127 (R;FR;In French) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ISX TOKAMAK 
Confinement Time 
Analysis of the unbalanced NBI rotation experiments in the 
ISX-B, PLT and PDX tokamaks, 11:42322 (J;AT) 
Rotating Plasma 
Analysis of the unbalanced NBI rotation experiments in the 
ISX-B, PLT and PDX tchamabe 11 11:42322 GAT) 
Rotation scalings and momentum confinement in 
injected ISX-B plasmas, 11:42314 (J;AT) 
ITALY 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 


1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
TU CYCLOTRON 
Vacuum Systems 
Design considerations of the IUCF cooler dipole magnet 
vacuum can, 11:41399 (BA;US) 


Jamaica, 11:40762 (RA;US) 
JANUS REACTOR 
Neutron Spectra 


Microdosimetric 
11:40469 (J;GB) 
JAPAN 
Fossil-Fuel Power Plants 
Market for diesel-generating 
Oceania, 11:40312 (R;US) 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R:US) 
JAPAN HTR 
See HTR REACTOR 
JET ENGINE FUELS 
Chemical Preparation 
Liquid fuels from coal derived synthesis gas, 11:39481 (J;US) 
JET MODEL 
Feynman Path Integral 
Wess-Zumino action from the Grammer-Yennie approximation, 
11:42110 G;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
ICR Heating 
Task III: auxillary heating in tokamaks and tandem mirrors. 
Progress report on fusion plasma theory, 11:42285 (R;US) 
Reviews 
TFTR and other large tokamaks, 11:42327 (R;US) 
JETS 


measurements of JANUS neutrons, 


plant - Far East region and 


Experimental study of the spray characteristics of a research 
airblast atomizer, 11:41343 (J;IT) 
Investigation of jet-filming airblast atomizer, 11:41342 (J;IT) 
Stability 


Linearized model for the hydrodynamic stability investigation 
of molten fuel jets into the coolant of an LMFBR, 11:40375 


TFTR and other large tokamaks, 11:42327 (R;US) 
JUELICH-DIDO REACTOR 
See FRJ-2 REACTOR 
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ive strange-particle production in single-vee events in 
200-GeV/c-italic wp N interactions, 11:42030 (J;US) 

KAHL-MAIN REACTOR 

See HDR REACTOR 
KALKAR POWER REACTOR 

See SNR REACTOR 
KALUZA-KLEIN THEORY 

Chirality 


Chiral anomalies, nonminimal couplings, and Kaluza-Klein 
theory, 11:42109 (J;US) 
KANGAROO RAT 
See RODENTS 
KANSAS 
Natural Gas Deposits . 
Niobrara gas play: exploration and development of a low- 
pressure, low-permeability gas reservoirs, 11:39753 (RA;US) 
Natural Gas Wells 
ppp rt cqehenen —wphepebtor ere 
gas reservoirs, 11:39753 (RA;US) 
KAON MINUGEROTON INTERACTIONS 
Meson 
Study of the strange meson spectrum as observed in the 
reaction K~ p — anti K° w* w~n at 11 GeV/C, 11:42020 
(R;US) 
Strange Particles 
Study of the strange meson spectrum as observed in the 
reaction K~ p — anti K° w* w~n at 11 GeV/C, 11:42020 


Bound State 
Amplitude analysis of the K:°K,° system for the 2~ p —> 
K.°K,°n reaction at 40 GeV/c momentum of incident a~ 
meson, 11:42011 (R;SU;In Russian) 
Pair Production 
Amplitude analysis of the K;°K,° system for the w~ p > 
K,°K,°n reaction at 40 GeV/c momentum of incident ~ 
meson, 11:42011 (R;SU;In Russian) 


currents in the decay K-italict—>p.* v, 


for 7* and K* meson production in 
ait gaan 11:42007 (R;SU;In Russian) 


Viable axion model, 11:42036 (R;DE) 
KAPL 
Environment 
Knolls Atomic Power Laboratory annual environmental 
monitoring report. Calendar year 1985, 11:41620 (R;US) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KARLSRUHE REPROCESSING PLANT 
See WAK 
KAWASAKI-HITACHI TRAINING REACTOR 
See HTR REACTOR 
KELP 
See SEAWEEDS 
KERNFORSCHUNGSZENTRUM KARLSRUHE 


Research Programs 
List of scientific publications, Nuclear Research Center 
Karlsruhe 1984, 11:42389 (R;DE;In German) 
STADE 
See STADE REACTOR 
KETONES 
See also CAMPHOR 


Photolysis 
Review of the magnetic isotope method for isotopic separation 
and enrichment, 11:41183 (R;US) 
KKK REACTOR 
See KRUEMMEL REACTOR 
KKS REACTOR 
See STADE REACTOR 
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KLYSTRONS 
Simulation 
Novel accelerators employing high-current electron beams 
numerical simulations, 11:41377 (R;US) 


Optical characteristics of super-radiant harmonic radiation 
from a FEL and optical klystron. 3D model, 11:41382 
' US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOLLS ATOMIC POWER LABORATORY 


See KAPL 
KRUEMMEL REACTOR 


Gamma Dosimetry 
Energy dependence of gamma dose rates in the radiation fields 
of a BWR-type reactor, 11:40331 (RA;DE;In German) 
KRYPTON 
Inner-Shell Ionization 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) 
Ton Sources 
Production of very-low-energy highly charged ions by 
radiation, 11:41987 (J;US) 
Maulti-Photon Processes 
Focusing effects of a laser beam in the non resonant MPI of 
gases, 11:41972 (R;FR) 
Photoionization 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) 
KRYPTON 85 


Freezing Out 
Development and results of improved waste-gas purification 
Processes, 11:39951 (RA;DE;In German) 
Concentration 


Kr-85 in the atmosphere, in ground water and in surface 
waters, 11:41656 (RA;DE;In German) 


Disposal of gaseous radioactive wastes from reprocessing with 
zeolites, 11:39959 (RA;DE;In German) 
KRYPTON FLUORIDE LASERS 
Diagnostic Uses 
In situ measurement of molecular hydrogen for nuclear reactor 
safety studies, 11:40643 (BA;US) 
KUCA REACTOR 


Large subcriticality measurement by pulsed neutron method, 
11:40395 (RA;US) 
KYOTO UNIVERSITY CRITICAL ASSEMBLY REACTO 
See KUCA REACTOR 


BWR risk assessment, 11:40533 (RA;US) 
Seismic Effects 
BWR risk assessment, 11:40533 (RA;US) 
LA SALLE COUNTY-2 REACTOR 
Risk Assessment 
BWR risk assessment, 11:40533 (RA;US) 
Seismic Effects 
BWR risk assessment, 11:40533 (RA;US) 
LABORATORIES 


Design 
“a geothermal laboratory. Final report, 11:40264 
Hazardous Materials 
Health-hazard evaluation report HETA 85-052-1623, Alaska 
Native Hospital, Anchorage, Alaska, 11:41559 (R;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
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LAGRANGIAN FIELD THEORY 
Coupling Constants 
Generalization of Gross-Neveu model to the case of several 
coupling constants, 11:42098 (R;SU) 


See also GREAT LAKES 
Acidification 

Analysis and assessment of precipitation chemistry at Caribou, 
Maine, 11:41562 (R;US) 

Predicting and evaluating the effects of acidic precipitation on 
water chemistry and endemic fish populations in the 
northeastern United States. Final report, 11:41650 (R;US) 

Water Chemistry 

Predicting and evaluating the effects of acidic precipitation on 
water chemistry and endemic fish populations in 
northeastern United States. Final report, sesanes (R;US) 

LAMELLAE 
Crack Propagation 
Influence of damage on mechanical performance of woven 
laminates at low temperature, 11:41043 (RA;US) 
LAMPF LINAC 
Beam Bunchers 
Beam chopper development at LAMPF, 11:41391 (R;US) 
Beam Optics 

Derivation of the first order transformation matrix for a simple 
Wien filter and comparison to results of numerical 
integration, 11:41389 (R;US) 

LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 


See SANITARY LANDFILLS 
LAND POLLUTION 
Remedial Action 
ee study of contamination remediation at Naval 
Station, 


Weapons Concord, California. Final draft report, 
11:41638 (R;US) 
LAND RECLAMATION 
Remedial Action 
EPA (Environmental Protection Agency) Hazardous Waste 
Engineering Research Laboratory's research program in 
support of Superfund, 11:41610 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 REACTIONS 
Inclusive Interactions 
Subthreshold negative pions and energetic protons produced at 
THETAsub(cm)=90° in 246 MeV/nucleon La + La 
collisions, 11:42177 (J;NL) 
Particle Production 
Subthreshold negative pions and energetic protons produced at 
THETAsub(cm)=90° in 246 MeV/nucleon La + La 
collisions, 11:42177 (J;NL) 


Emission of complex fragments in compound nucleus decay, 
11:42168 (R;US) 
Lanthanum 139 Reactions 
Subthreshold negative pions and energetic protons produced at 
THETAsub(cm)=90° in 246 MeV/nucleon *¥?La + La 
collisions, 11:42177 (J;NL) 
LANTHANUM BORIDES 
Photoemission 
First studies on pulsed photoemission with a power laser, 
11:41392 (R;FR;In French) 
LANTHANUM HYDRIDES 
Sorptive Properties 
Effect of methane on the rate of hydrogen absorption by 
LaNisH/sub x/ in liquid suspension (LaNisH/sub x/), 
11:40077 (R;US) 


LANTHANUM IONS 
Giant Resonance 
Giant resonance in the electron impact ionization 
of heavy atoms and ions, 11:41975 (R;US) 
LASER IMPLOSIONS 
Laser Radiation 
Laser-target interaction with induced spatial incoherence, 
11:42362 G;US) 
Plasma Diagnostics 
pusher conditions in 


Absorption-spectroscopy diagnosis of 
laser-driven implosions, 11:42310 (J;US) 
LASER ISOTOPE SEPARATION 
Radiation Hazards 
Impacts of LIS technology on internal dosimetry, 11:40051 
(R;US) 
LASER SPECTROSCOPY 
See also RAMAN SPECTROSCOPY 
Research Programs 
Combustion gas spectroscopy using tunable lasers. Final 
progress report, August 1, 1983-January 31, 1986, 11:41228 
(R;US) 


Spectrometers 
Feasibility of the laser particle spectrometry technology for in- 
situ testing of hepa-filtration systems in the nuclear industry, 
11:41256 (RA;XA) 
LASER-PRODUCED PLASMA 
Images 
X-ray acquisition and electronic digital readout by charge 
coupled devices, 11:41430 (R;FR) 
Propulsion Systems 
Laser thermal propulsion. Annual report, 1 January 1983-14 
January 1984, 11:41992 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Historical Aspects 
Particle accelerators and lasers high energy sources, 11:41353 
(R;FR;In French) 
Photocathodes 
First studies on pulsed photoemission with a power laser, 
11:41392 (R;FR;In French) 
Radiation Protection 
Compliance guide for laser products, 11:41781 (R;US) 
Regulations 
Guide for preparing initial reports and model change reports 
on lasers and products containing lasers, 11:41780 (R;US) 
Uses ; 
Particle accelerators and lasers high energy sources, 11:41353 
(R;FR;In French) 
LASL 
Research Programs ’ 
Occupational health and environment research 1984: Health, 
Safety, and environmental Division. Progress report, 
11:41262 (R;US) 
LATTICE FIELD THEORY 
Gauge Invariance 
Complex Langevin equations and lattice gauge theory, 
11:42111 (;US) 
Equation 


Langevin 
Complex Langevin equations and lattice gauge theory, 
11:42111 G;US) 
Langevin simulations of QCD, including fermions, 11:42090 
(R;DE) 
Monte Carlo Method 
Monte Carlo procedure for Hamiltonians with small nonlocal 
correction terms, 11:42092 (R;DE) 
LAWRENCE BERKELEY LABORATORY 
Environment 
Annual environmental of the Lawrence 


monitoring 
Berkeley Laboratory, 1985, 11:41583 (R;US) 
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LAWRENCE LIVERMORE LABORATORY 
Environment 
Environmental at the Lawrence Livermore 
National Laboratory. 1985 annual report, 11:41629 (R;US) 


Environmental ing at the Lawrence Livermore 
National Laboratory. 1985 annual report, 11:41629 (R;US) 
LEACHATES 


Chemical Composition 
Sorption-desorption of oil shale materials. Volume 1. 
Literature review, 11:39926 (R;US) 
LEAD 
Carbon 12 Reactions 
Differential in angle charged particle yields from a thick lead 
target by relativistic protons and “C nuclei, 
11:42186 (R;SU;In Russian) 
Environmental Transport 
idemiological and experimental aspects 
contamination of food, 11:41776 (J;GB) 


Methyiation 
contamination of food, 11:41776 (J;GB) 
Pion Minus Reactions 
a* meson production under 137 deg angle in the 7*- A > 
a* X inclusive reactions at the 1.5 GeV/c momentum of 
projectile pions, 11:42008 (R;SU;In Russian) 
Pion Plus Reactions 
ar* meson production under 137 deg angle in the 7*- A > 
a* X inclusive reactions at the 1.5 GeV/c momentum of - 
projectile pions, 11:42008 (R;SU;In Russian) 
Proton Reactions 
Differential in angle charged particle yields from a thick lead 
target irradiating by relativistic protons and ™C nuclei, 
11:42186 (R;SU;In Russian) 
Hadron-nucleus interactions at high energy, 11:41931 (R;US) 
Pairing corrections of small relative momentum neutrons in the 
pPb interactions at 7.5 Gev/c, 11:42010 (R;SU;In Russian) 
Production of y° and Xi-bar® hyperons by 400-GeV protons, 
11:42029 (J;US) 
Solvent Extraction 
Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 
Toxicity 


of lead and mercury 


of lead and mercury 


and experimental aspects of lead and mercury 
contamination of food, 11:41776 (J;GB) 
LEAD 208 
Cloudy Crystal Ball Model 
—— oor ee ee 11:42187 
Giant Resonance 
Crystal ball studies of giant resonance gamma decay, 11:42187 


G;JP) 
ic phenomenological approach to the spreading 
widths of giant resonances, 11:42219 (J;NL) 
LEAD 208 TARGET 
Neutron Reactions 
Temperature-dependent optical potential and mean free path 
based on Skyrme interactions, 11:42204 (R;DE) 
LEAD 210 
Body Burden 
Absorption and removal of Ra-226, Pb-210 and Po-210 by 


(RA;DE;In German) 

Additional radiation exposure of the smoker from Pb-210 and 
Po-210, 11:41734 (RA;DE;In German) 

Radioecological Concentration 
ion and removal of Ra-226, Pb-210 and Po-210 by 

humans and the resulting radiation exposure, 11:41728 
(RA;DE;In German) 

Natural radionuclides in flue dust in the vicinity of a coal 
power plant, 11:41579 (RA;DE;In German) 

Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
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LEAD ALLOYS 
Electric Conductivity 
Electrical resistivity of some compound forming liquid metal 
alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
Na-In, K-In), 11:41014 (B;NL) 


Ton Implantation 
lon beam induced do-mizing ie she Ni-Pb system, 11:40980 


LEAD COMPLEXES 


Radiation p 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
G;US) 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
GJ;US) 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and 
studies. Kinetics of the decay of -radical anions, 11:41215 
G;US) 
LEAD ISOTOPES 
See also LEAD 208 
LEAD 210 


Isotope Ratio 
Analysis of lead isotopes and uranium isotopes in ground water 
for uranium prospection. to the Lodeve uranium 
deposit, 11:39933 (R;FR;In French) 
LEAD TELLURIDES 
Superconductivity 
Superconductivity of thin-film intermetallic compounds. 
Annual report, 1 September 1984-31 August 1985, 11:40904 
(R;US) 
LEAD-ACID BATTERIES 
Failure Mode Analysis 
to analyze the failure mode of lead-acid batteries, 
11:40702 (R;US) 
LEAKAGE 
See LEAKS 
LEAKS 


the leakage from HP to IP turbine sections, 
11:40305 (RA;US) 
LEAVES 


Detrital microbial community development and phosphorus 
dynamics in a stream ecosystem, 11:41635 (R;US) 
LEPTON REACTIONS 


See also ELECTRON REACTIONS 
MUON REACTIONS 


Deep Inelastic Scattering 
EMC effect and multiquark bags in nuclei, 11:42210 (R;SU) 
LEPTON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
LEPTON REACTIONS 


LEPTONS 
See also ELECTRONS 
MUONS 


NEUTRINOS 
Color Model 

Looking for colored leptons. II, 11:42065 (J;US) 
Composite Models 

lyon models of composite leptons and quarks, 
11:42081 (J;US) 

Particle Production 

Looking for colored leptons. II, 11:42065 (J;US) 
Rest Mass 


Are quarks and leptons composite or elementary, 11:42035 
(R;DE) 


Content a ia 
complications, 11:41747 (R;US) 
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LIAPUNOV METHOD 
See LYAPUNOV METHOD 


Construction 
Human chromosome-specific DNA libraries: construction and 
availability, 11:41678 (J; US) 
LI-DRIFTED SI DETECTORS 
Images 
Multiplex coding imaging spectrometer for X-ray astronomy, 
11:41423 QR) 
Noise 
Measuring problems of the determination of noise 
characteristic of semiconductor detectors, 11:41468 (R;PL;In 


fluid 


high-temperature 
dynamic light scattering, 11:41199 (J; vs) 
LIGHT SOURCES 
Natural 


Redioactivity 
Radiation exposure in the use of camping gas lamps, 11:41735 
(RA;DE;In German) 
LIGHTING SYSTEMS 
Energy Consumption 
Instrumentation for evaluating integrated lighting system 
performances in a large daylighted office building, 11:40785 
(RA;US) 
IGHTNING 


Distribution 
Some features of stroke occurrence in Florida lightning flashes, 
11:41886 (J;US) 


Probability 
Some features of stroke occurrence in Florida lightning flashes, 
11:41886 (J;US) 
Visible Radiation 
Variation in light intensity with height and time from 
subsequent lightning return strokes, 11:41887 (J;US) 


Anaerobic Digestion 
Thermochemical pretreatment of lignocellulosic biomass for 
increasing anaerobic biodegradability to methane. Final 
report, 1 November 1982-30 April 1985, 11:40093 (R;US) 
Products 


Pyrolysis 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
LIGNITE 
NMR Spectra 
Kinetics of catalyzed steam of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 


11:39506 (J;US) 
Structural Chemical Analysis 
Low-rank coal structure elucidation with ruthenium tetroxide, 
11:39506 (J;US) 
weights of lignite macromolecules, 11:39507 (J;US) 
LIMESTONE 


Physical Radiation Effects 
Study of dimension variations of impregnated calceous stones 
in function of elastic ies of radiation hardenable 
resins, 11:41067 (R;FR;In French) 
Preservation 
Study of dimension variations of impregnated caliceous stones 
in function of elastic ies of radiation hardenable 
resins, 11:41067 (R;FR;In French) 
LIMITERS 
Performance Testing 
Surface profiles for ALT-II tiles, 11:42347 (R;US) 
LIMITING FRAGMENTATION 
Dubna results in the region of limiting nuclear fragmentation, 
11:42140 (R;SU) 


LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also HILACS 
LAMPF LINAC 
QUADRUPOLE LINACS 
SACLAY LINAC 


Beam Position 
Measurement of static properties of a three-dimens:onal 
coordinate measuring table, 11:41370 (R;DE;In German) 
Measuring the dynamic properties of a three axis coordinate 
measuring table, 11:41369 (R;DE;In German) 
Beam Profiles 
Measurement of static properties of a three-dimensional. 
coordinate measuring table, 11:41370 (R;DE;In German) 
Beam Scanners 
Monitors for measuring the beam emittance at the I-2 linear 
accelerator inlet and outlet, 11:41368 (R;SU;In Russian) 
Electron Beams 
Electron beam focusing in induction linacs, 11:41367 (R;SU;In 
Russian) 
LINERS 


impoundment 
report (Final), 11:41608 (R;US) 
Fluorides 


Magnesium fluoride reduction-vessel liners. Final report, 
11:39935 (R;US) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPIDS 


Biosynthesis 
SERI biofuels program quarterly technical report: first quarter 
FY 1986, 11:40102 (R;US) 
Metabolism 
Integrated and individual biochemical responses of rainbow 
trout (Salmo gairdneri) to varying durations of acidification 
stress, 11:41774 (J;GB) 
LIQUEFIED GASES 


See also LIQUEFIED NATURAL GAS 
LIQUEFIED PETROLEUM GASES 
Containers 


Cryogenic prestressed concrete container. Containment for 

liquefied gas, 11:41266 (R;DE;In German) 
LIQUEFIED NATURAL GAS 
Fires 

Endview radiation from LNG (liquefied natural gas) trench 
fires. Final report, August 1985-March 1986, 11:39773 
(R;US) 

Storage Facilities 

Analysis of the toughness characteristics of cryogenic 9% 
nickel steels. Final report, July 1984-November 1985, 
11:40954 (R;US) 

Analysis of the effects of fabrication flaws on crack initiation 
and arrest properties of 9% nickel steel used in LNG 

natural gas) storage tanks. Final report, June 1982- 
March 1986, 11:40956 (R;US) 

Effects of fabrication flaws on crack initiation and arrest 
properties of 9% nickel steel used in LNG (liquefied natural 
gas) storage tanks. Final report, March 1982-December 1985, 
11:40955 (R;US) 

Effects of heat-affected zones on the fracture toughness of 9% 
nickel steel used in LNG (liquefied natural gas) storage 
tanks. Volume 1. Final report, September 1982-January 1986, 
11:40952 (R;US) 

Effects of heat-affected zones on the fracture toughness of 9% 
nickel steel used in LNG (liquefied natural gas) storage 
tanks. Volume 2. Final report, September 1982-January 1986, 
11:40953 (R;US) 

Technology Assessment 
Federal Power Commission: National Gas Survey, 11:39704 


(RA;US) 
LIQUEFIED PETROLEUM GASES 
Fuel 


Consumption 
Residential energy demand in the United States, 11:40833 
(B;US) 


Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
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id chromatography: i 
for RPC-5 columns, 11:41157 (J;US) 
Ion Exchange Materials 
Nucleic acid chromatography: substitute solid support material 
for RPC-5 columns, 11:41157 (J;US) 
Performance Testing 
Capillary separations with calorimetric absorbance detection. 
Final progress report, September 1, 1983-August 31, 1986, 
11:41120 20 (R:US) 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 


Energy Sources 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 1130448 (R;US) 


Theoretical considerations for the freezing process in the case 
of molten fuel, 11:40368 (R;CH;In German) 


Production of chemicals and liquid fuels from biomass by acid 
hydrolysis and fermentation, 11:40098 (RA;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
Reactor Safety 
Inherently-safe power reactor DYONISOS, 11:40479 (R;CH) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Coolants 
Film boiling of R-11 on liquid metal surfaces, 11:40473 (R;US) 
Conductivity 


Induction voidmeter, 11:41009 (P;US) 
Film Boiling 
Film boiling of R-11 on liquid metal surfaces, 11:40473 (R;US) 
Two-Phase Flow 
liquid metal two-phase flow research. Phase 1. Final 
report, 11:41304 (R;US) 
Voids 
Induction voidmeter, 11:41009 (P;US) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LITHIUM 
Corrosion 
Corrosion of vanadium and V 3Ti 1Si in flowing lithium, 
11:40927 (R;DE;In German) 
Film Condensation 
Low pressure lithium condensation, 11:40470 (R;US) 
Muonic Ions 
Lamb shifts and fine-structure splittings for light muonic ions: 
Hyperfine-structure corrections, 11:41982 (J;US) 
LITHIUM 6 REACTIONS 
Breakup Reactions 
Manifestation of *Li ion effect in the elastic scattering 
on **Si nuclei, 11:42157 (R;SU;In Russian) 
Elastic 


Scattering 
Manifestation of *Li ion effect in the elastic scattering 
on **Si nuclei, 11:42157 (R;SU;In Russian) 
LITHIUM 6 TARGET 
Pion Minus Reactions 
a* meson production under 137 deg angle in the 7*- A + 
a* X inclusive reactions at the 1.5 GeV/c momentum of 
projectile pions, 11:42008 (R;SU;In Russian) 
Pion Plus Reactions 
a* meson production under 137 deg angle in the 7*~ A — 
a* X inclusive reactions at the 1.5 GeV/c momentum of 
projectile pions, 11:42008 (R;SU;In Russian) 
aco 
Neutron Reactions 
Department of Mathematics and Physics, University of Aston 
in Birmingham: multiple neutron scattering effects in "Li, 
11:42161 (RA;GB) 


ERA-11/18 / 1986S 


LITHIUM ALLOYS 
Electric Conductivity 
Electrical resistivity of some compound forming liquid metal 
alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
Na-In, K-In), 11:41014 (B;NL) 
LITHIUM COMPOUNDS 


See also LITHIUM OXIDES 
LITHIUM SILICATES 


Li and H concentration profiles in LiNbOs waveguides 
measured by nuclear techniques, 11:41033 (R;US) 
Thermodynamic Properties 
Solid tritium breeding materials, 11:42328 (RA;US) 
LITHIUM OXIDES 
Neutron Transport 
Neutronic 
11:42352 (R;US) 
Thermodynamic Properties 
Solid tritium breeding materials, 11:42328 (RA;US) 
LITHIUM SILICATES 
Thermodynamic Properties 
Solid tritium breeding materials, 11:42328 (RA;US) 
LITHIUM-SULFUR BATTERIES 
Performance 
Development of galvanic high energy cells with molten salt 
electrolytes, 11:40697 (R;FR;In German) 
LMFBR TYPE REACTORS 
See also SNR REACTOR 
Commercialization 
Joint Feasibility study on the Instruction of a commercial FBR 
power plant to Korea between Korea and France, 11:40374 
(R;KR;In Korean) 
Containment 
Sliding point contact model for the finite element structures 
code EURDYN, 11:40369 (R;CH) 
Containment Systems 
Hydrogen burn assessment with the CONTAIN code, 11:40341 
(R;US) 
Design 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
Feasibility Studies 
Joint Feasibility study on the Instruction of a commercial FBR 
power plant to Korea between Korea and France, 11:40374 
(R;KR;In Korean) 
Fluid-Structure Interactions 
Linearized model for the hydrodynamic stability investigation 
of molten fuel jets into the coolant of an LMFBR, 11:40375 
(R;DE;In German) 
Fuel Assemblies 
Fuel element structure - design, production and i 
behaviour. Proceedings, 11:40332 (R;DE;In German) 
Jets 
Linearized model for the hydrodynamic stability investigation 
of molten fuel jets into the coolant of an LMFBR, 11:40375 
(R;DE;In German) 
Liquid Fuels 
Theoretical considerations for the freezing process in the case 
of molten fuel, 11:40368 (R;CH;In German) 
Mechanical Structures 
Discussion and validation of a simplified analysis against 
buckling, 11:40366 (R;FR) 


Microprocessors 
Microprocessor-based integrated LMFBR core surveillance. 
Pt. 2, 11:40376 (R;DE) 
On-Line Measurement Systems 
Microprocessor-based integrated LMFBR core surveillance. 
Pt. 2, 11:40376 (R;DE) 
Personnel 


of a LiAIO, solid breeder blanket, 


Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
Reactor Cooling Systems 
Improved modeling and numerics to solve two-dimensional 
elliptic fluid flow and heat transfer problems, 11:40377 
(R;US) 
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Reactor Maintenance 


Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
Materials 


Discussion and validation of a simplified analysis against 
buckling, 11:40366 (R;FR) 

Results of fracture mechanics tests on PNC SUS 304 plate, 
11:40370 (R;US) 


Operation : . : 

Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 

Reactor Safety 
Safety research programs sponsored by Office of Nuclear 
Research. Quarterly progress report, October 1- 
December 31, 1985. Volume 5, No. 4 11: 4, 11:40619 (R;US) 
Seismic Effects 

Seismic design technology for Breeder Reactor structures. 
Volume 3: special topics in reactor structures, 11:40367 
(R;US) 

LNG 
See LIQUEFIED NATURAL GAS 
LNG SPILLS 
See GAS SPILLS 
LOBBIES 
See INTEREST GROUPS 
LOCA 
See LOSS OF COOLANT 
LOCAL FALLOUT 
Health Hazards : 

Medical status of Marshallese accidentally exposed to 1954 
Bravo fallout radiation, January 1983-December 1984, 
11:41717 (R;US) 

GALAXY 


See MILKY WAY 


11:41884 (R;US) 
LOOSE PARTS MONITORING 
Data Acquisition Systems 
Concept of a data base for signal patterns. Final report, 
11:40441 (R;DE;In German) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 


Analysis of BWRG - LOCA with reduced ECCS using 
TRAC-BD1, 11:40578 (RA;US) 
RELAPS/MOD2 assessment at Babcock & Wilcox, 11:40581 


(RA;US) 
TRAC analyses for CCTF and SCTF tests and UPTF 
design/operation, 11:40548 (RA;US) 
Core Flooding Systems 
SEFLEX - fuel rod simulator effects in 


Pt. 1. Evaluation report, 11:40492 (R;DE) 
SEFLEX fuel rod simulator effects in Flooding Experiments. 
Pt. 3. Blocked bundle data, 11:40494 (R;DE) 
Heat Transfer 
Analysis of BWRG - LOCA with reduced ECCS using 
TRAC-BD1, 11:40578 (RA;US) 
ion of TBL results to BWR plants, 11:40569 (RA;US) 
Assessment of the SAFER code for LOCA with data from the 
advanced boiling water reactor test facility, 11:40572 
(RA;US) 
Data report REBEKA-6, 11:40491 (R;DE;In German) 
FIST analysis, 11:40555 (RA;US) 
—— OECD LOFT experiment program, 11:40558 


Improvements of BWR LOCA/ECCS analysis in Japan, 
11:40567 (RA;US) 


LOSS OF COOLANT 
Research Programs 


Integral systems test (IST) program facility scaling and 
integration, 11:40563 (RA;US) 

Mist facility status, 11:40557 (RA;US) 

New Japanese correlations on core and CCFL 
characteristics during BWR LOCA, 11:40568 (RA;US) 

PKL reflood tests including end-of-blowdown, 11:40562 
(RA;US) 

RELAPS/MOD2 assessment at Babcock & Wilcox, 11:40581 
(RA;US) 

Results of CCTF tests, 11:40357 (RA;US) 

Results of SCTF reflood tests, 11:40546 (RA;US) 

Results of the ROSA-IV LSTF small-break LOCA 
oa 11:40561 (RA;US) 

SAFER qualification by TBL test analysis, 11:40570 (RA;US) 

SAFERO3 ROSA-III recirculation line 
break spectrum tests, 11:40571 (RA;US) 

Safety performance of the advanced boiling water reactor, 
11:40573 (RA;US) 

Semiscale secondary transient investigations: results from 
semiscale MOD-2C feedwater and steam line break tests, 
11:40559 (RA;US) 

Semiscale liquid hold-up investigations: a comparison of results 
from small break LOCA tests performed in the Semiscale 
MOD-2A and MOD-2C facilities, 11:40560 (RA;US) 

Similarity analysis of large stream line break LOCAs in 
ROSA-III, FIST and BWR/6, 11:40580 (RA;US) 

TRAC analyses for CCTF and SCTF tests and UPTF 
design/operation, 11:40548 (RA;US) 

UK experience with TRAC-PF1/MOD1 and 
RELAPS5/MOD2, 11:40579 (RA;US) 

University of Maryland test facility results, 11:40556 (RA;US) 

Hydraulics 


Analysis of BWRG - LOCA with reduced ECCS using 
TRAC-BD1, 11:40578 (RA;US) 

Application of TBL results to BWR plants, 11:40569 (RA;US) 

Assessment of the SAFER code for LOCA with data from the 
advanced boiling water reactor test facility, 11:40572 
(RA;US) 

Data report REBEKA-6, 11:40491 (R;DE;In German) 

FIST analysis, 11:40555 (RA;US) 

Highlights of the OECD LOFT experiment program, 11:40558 
(RA;US) 

its of BWR LOCA/ECCS analysis in Japan, 

11:40567 (RA;US) 

Integral systems test (IST) program facility scaling and 
integration, 11:40563 (RA;US) 

Mist facility status, 11:40557 (RA;US) 

New Japanese correlations on core cooling and CCFL 
characteristics during BWR LOCA, 11:40568 (RA;US) 

RELAPS/MOD2 assessment at Babcock & Wilcox, 11:40581 
(RA;US) 

Results of CCTF tests, 11:40357 (RA;US) 

Results of SCTF reflood tests, 11:40546 (RA;US) 

Results of the ROSA-IV LSTF small-break LOCA 
experiments, 11:40561 (RA;US) 

SAFER qualification by TBL test analysis, 11:40570 (RA;US) 

SAFERO3 qualification against ROSA-III recirculation line 
break spectrum tests, 11:40571 (RA;US) 

Safety of the advanced boiling water reactor, 
11:40573 (RA;US) 

Semiscale secondary transient investigations: results from 

semiscale MOD-2C feedwater and steam line break tests, 

11:40559 (RA;US) 


from small break LOCA tests 
MOD-2A and MOD-2C facilities, 11:40560 (RA;US) 
Similarity analysis of large stream line break LOCAs in 
ROSA-III, FIST and BWR/6, 11:40580 (RA;US) 
TRAC analyses for CCTF and SCTF tests and UPTF 
design/operation, 11:40548 (RA;US) 
UK experience with TRAC-PF1/MOD1 and 
RELAPS/MOD2, 11:40579 (RA;US) 
University of Maryland test facility results, 11:40556 (RA;US) 
Research Programs 
analysis of large stream line break LOCAs in 
ROSA-III, FIST and BWR/6, 11:40580 (RA;US) 
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Geopressured Systems 
Technical support for -geothermal well activities 
in Louisiana. Final report, 1 November 1983-31 October 
1984, 11:40267 (R;US) 
Natural Gas Fields 
Fractare technology breaks gas productivity barrier, 11:39877 


ion of Finnish nuclear power plants. Quarterly report 
July-September 1984, 11:40360 (R;FI) 
Operation of Finnish nuclear power plants. Quarterly report 
January-March 1984, 11:40358 (R;FI) 
Operation of Finnish nuclear power plants. Quarterly report 
April-June 1984, 11:40359 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report October-December 1983, 11:40641 (R;FI) 
Reactor Safety 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report October-December 1983, 11:40641 (R;FI) 
LOVIISA-2 REACTOR 
Loviisa, Finland 
Reactor Operation 
Operation of Finnish nuclear power plants. Quarterly report 
July-September 1984, 11:40360 (R;FI) 
Operation of Finnish nuclear power plants. Quarterly report 
January-March 1984, 11:40358 (R;FI) 
ion of Finnish nuclear power plants. Quarterly report 
April-June 1984, 11:40359 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report October-December 1983, 11:40641 (R;FI) 
Reactor Safety 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report October-December 1983, 11:40641 (R;FI) 
LOW-LEVEL RADIOACTIVE WASTES 
Risk assessment and ranking methodologies for hazardous 
chemical defense waste: a state-of-the-art review and 
evaluation. Task 1 report, 11:41626 (R;US) 
Anaerobic 
Anaerobic digestion of cellulosic wastes, 11:40033 (BA;US) 


Low-level radioactive waste from commercial nuclear reactors. 


wastes, compactor 
options study, and recommendations, 11:39986 (R;US) 
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Containers 

ORNL testing of DOT specification 17H drums (55-gallon) for 
compliance with DOT specifications for Type A packaging, 
11:39967 (R;US) 

Ground Disposal — 

Characterization of the near-surface radionuclide 
contamination associated with the bathtub effect at Solid 
Waste Storage Area 4, Oak Ridge National Laboratory, 
Tennessee, 11:40042 (R;US) 

Geochemical studies of commercial low-level radioactive 
waste disposal sites, 11:40041 (R;US) 

Meetings 

Low-level radioactive waste from commercial nuclear reactors. 
Volume 4. Proceedings of the workshop on research and 
development needs for treatment of low-level radioactive 
waste from commercial nuclear reactors, 11:40002 (R;US) 

Radioactive Waste Disposal 

Alternatives for disposal of depleted-uranium waste. Final 
technical report, October 1984-August 1985, 11:39974 
(R;US) 

Central interstate low-level radioactive waste compact region 
site exclusionary screening study. Phase I. Final report, 
11:39980 (R;US) 

Guidance for implementation of DOE Order 5820.2 Chapter 
III management of low-level waste, 11:39981 (R;US) 

Loviisa nuclear power station, final disposal of reactor waste. 
Interpretation of hydraulic pulse tests (1984), 11:40032 
(R;FI;In Finnish) 

Low-level radioactive waste from commercial nuclear reactors. 
Volume 3. Bibliographic abstracts of significant source ; 
references. Part 2. Bibliography for treatment, storage, 
disposal and transportation regulatory constraints, 11:40001 
(R;US) 

Overview of mixed waste issues, 11:39978 (R;US) 

Recommended regulatory program plan for low-level 
radioactive waste management in Maryland, 11:39979 (R;US) 

Radioactive Waste Processing 
Low-level radioactive waste from commercial nuclear reactors. 
Volume 4. Proceedings of the workshop on research and 
development needs for treatment of low-level radioactive 
waste from commercial nuclear reactors, 11:40002 (R;US) 

Low-level radioactive waste from commercial nuclear reactors. 
Volume 3. Bibliographic abstracts of significant source 
references. Part 2. Bibliography for treatment, storage, 
disposal and transportation regulatory constraints, 11:40001 
(R;US) 

Solidification 

Characterization of solidified radioactive wastes produced at 
Montalto di Castro BWR plant with reference to the site 
storage, 11:39989 (R;IT) 

Source Terms 

Geochemical studies of commercial low-level radioactive 

waste disposal sites, 11:40041 (R;US) 
Underground Disposal 

Loviisa nuclear power station, final disposal of reactor waste. 
Interpretation of hydraulic pulse tests (1984), 11:40032 
(R;FI;In Finnish) 

Waste Forms 
Characterization of solidified radioactive wastes produced at 
Montalto di Castro BWR plant with reference to the site 

storage, 11:39989 (R;IT) 
Waste Transportation 
Low-level radioactive waste transportation plan for the State 
of Maryland, 11:39964 (R;US) 

Low-level radioactive waste from commercial nuclear reactors. 
Volume 3. Bibliographic abstracts of significant source 
references. Part 2. Bibliography for treatment, storage, 
disposal and transportation regulatory constraints, 11:40001 
(R;US) 


LP-GAS 


See LIQUEFIED PETROLEUM GASES 


LUBRICANTS 


See also LUBRICATING OILS 
SOLID LUBRICANTS 
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Compressibility 
Model for the influence of pressure on the bulk modulus and 
the influence of temperature on the solidification pressure for 
liquid lubricants, 11:40854 (R;US) 
LUBRICATING OILS 
Mass Spectroscopy 
Computer-aided, combined thermoanalysis and mass 
spectrometry for analysis of organometallic compounds, 
additive plastics, and fossil fuels, 11:39497 (R;DE;In 
German) 


Recycling 
Hydrofinishing of re-refined used lubricating oil, 11:39690 
(R;US) 
Thermal Analysis 
Computer-aided, combined thermoanalysis and mass 
for analysis of organometallic compounds, 
additive plastics, and fossil fuels, 11:39497 (R;DE;In 
German) 
LUNGS 
Carcinomas 
Quantification of lung cancer risk as a consequence of radon 
inhalation in dwellings, 11:41731 (RA;DE;In German) 
Radionuclide Kinetics 
Additional radiation of the smoker from Pb-210 and 
Po-210, 11:41734 (RA;DE;In German) 
LUTETIUM 
Crystal-Phase Transformations 
Electronic and structural properties of Lu under pressure: 
Relation to structural phases of the rare-earth metals, 
11:40999 (J;US) 
Structure 


Electronic and structural properties of Lu under pressure: 
Relation to structural phases of the rare-earth metals, 
11:40999 (J;US) 

LUTETIUM ALLOYS 
Sputtering 
Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 
LYAPUNOV METHOD 
Mathematical Models 
Lyapunov direction a 11:42096 (R;US) 


ine 1 eld : di 
complications, 11:41747 (R;US) 


M CODES 
Technical manual, data reduction software for gage 
comparison experiments in the WIPP, 11:40014 (R;US) 


spectroscopy, 11:39514 (J;US) 


Carbon-13 NMR study of separated coal macerals. Final 
report, September 1, 1982-August 31, 1985, 11:39493 (R;US) 


Fluorescence 
Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:39501 (J;US) 


NMR Spectra 
Carbon-13 NMR study of coal macerals. Final 


separated 
report, September 1, 1982-August 31, 1985, 11:39493 (R;US) 
FY 1985 USGS annual report, 11:39756 (R;US) 


Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:39501 (J;US) 
MACHINE TOOLS 
Design 
Design and performance of a small precision CNC turning 
machine, 11:41275 (R;US) 
Performance 
Design and performance of a small precision CNC turning 
machine, 11:41275 (R;US) 
MACHINE TRANSLATIONS 
Errors 
Engineering approach to calculating translation value, 11:42374 
(R;US) 
Evaluation 


approach to calculating translation value, 11:42374 


grated 
11:41238 (R;US) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM FLUORIDES 
ium fluoride reduction-vessel liners. Final report, 
11:39935 (R;US) 
MAGNET COILS 


Design 
Poloidal field coil system design for the ignition 
tokamak (CIT). Status report, April 15, 1986, 11:42336 
(R;US) 
MAGNETIC CIRCULAR DICHROISM 
Mathematical Models 
a-helical pol ide circular dichroism component band 
analysis, 11:41191 (J;US) 
MAGNETIC COIS 
See MAGNET COILS 
MAGNETIC DIPOLES 
Beam Dynamics 
Effects of dipole magnet inhomogeneities on the beam 
ellipsoid, 11:41364 (R;US) 
MAGNETIC FIELDS 
Biological Effects 
Physical interaction of 1-Hz to 100-kHz electric and magnetic 
fields with living organisms, 11:41782 (R;US) 
Measuring Instruments 
Research for electric systems. Annual report, 
December 1985, 11:40326 (R;US) 
MAGNETIC MIRROR CONFIGURATIONS 
Muon-Catalyzed Fusion 
Production of muons for fusion catalysis in a magnetic mirror 
— 11:42360 (R;US) 


Stabilizing effects of litude rf waves on the 


amsbiley, 11:42305 (R:US) 
MAGNETIC REFRIGERATORS 


Cooling Systems : 
Analysis of magnetic refrigeration systems with staged 
regenerators based on an idealized magnetic material entropy 
model: I, 11:41263 (R;US) 


Efficiency 
Analysis of magnetic refrigeration systems with staged 
regenerators based on an idealized magnetic material entropy 
model: I, 11:41263 (R;US) 
Performance 
Analysis of magnetic refrigeration systems with staged 
regenerators based on an idealized magnetic material entropy 
model: I, 11:41263 (R;US) 
R Codes 
Analysis of magnetic refrigeration systems with staged 
regenerators based on an idealized magnetic material entropy 
model: I, 11:41263 (R;US) 
MAGNETIC SEPARATORS 
Effect of particle size and colloid stability on the wet high- 
intensity magnetic of uranium from cyanidation 
residues, 11:39936 (R;US) 
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MAGNETIC SPECTROMETERS 
Data Acquisition Systems 


MAGNETIC SPECTROMETERS 

Data Acquisition Systems 
ISTRA-3 facility for relativistic nuclear physics processes 
investigation, 11:41446 (R;SU;In Russian) 


Measurement on the positron production in the heavy ion 
collision, 11:41963 (R;DE;In German) 


Specifications 
ISTRA-3 facility for relativistic nuclear physics processes 
investigation, 11:41446 (R;SU;In Russian) 
MAGNETITE 
Catalytic Effects 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, April 1-June 30, 1986, 11:40086 (R;US) 
Redox Reactions 
Fe-O-S redox reactions and kinetics in hydrothermal systems, 
11:41904 (R;US) 
Solubility 
Solubility of magnetite in water, 11:40321 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Nonlinear magnetohydrodynamics: the effects of nonlinear 
plasma fluctuations on the transport, confinement and 
heating of a plasma, 11:42282 (R;US) 
GNETOMETERS 


Research for electric energy systems. Annual report, 
December 1985, 11 "40326 (R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Magnetic Field Configurations 
Implications of the 1100 UT March 22, 1979 CDAW 6 
substorm event for the role of magnetic reconnection in the 
geomagnetic tail (Coordinated Data Analysis Workshop), 
11:41953 (BA;US) 
Storms 


MAGNETO! 


Implications of the 1100 UT March 22, 1979 CDAW 6 
substorm event for the role of magnetic reconnection in the 
ic tail (Coordinated Data Analysis Workshop), 
11:41953 (BA;US) 


Acidification 
Predicting and evaluating the effects of acidic precipitation on 
water chemistry and endemic fish populations in the 
northeastern United States. Final report, 11:41650 (R;US) 
MAIZE 


Processing and combustion of corn cobs to provide heat for 
drying corn, 11:40241 (RA;US) 
Fermentation 
i characteristics of a farm scale ethanol production 
plant, 11:40099 (RA;US) 
Mapping 


Molecular approaches to genomic organization. Progress 
report, May 15, 1985-May 14, 1986, 11:41677 (R;US) 


MAN 
All of mankind, of any age or of either sex. 
Environmental Exposure Pathway 


Radiation exposure of humans from minor contamination of 
the environment and consequences for a limit value concept, 
11:41742 (RA;DE;In German) 

Radiation Doses 
A model for external dosimetry, 11:41756 (BA;US) 


Radioactivity 
Cs-137 in milk and in humans, 11:41741 (RA;DE;In German) 
Radionuclide Kinetics 
Absorption and removal of Ra-226, Pb-210 and Po-210 by 
humans and the resulting radiation exposure, 11:41728 
(RA;DE;In German) 
LIVERPOOL UNIVERSITY RESEARCH 
See URR REACTOR 
MANGANESE 
Ecological Concentration 
Factors infl the concentration and distribution of trace 
metals in the South Atlantic Bight, 11:41652 (BA;US) 
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Neutron Reactions 
Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 
Separation Processes 


Rapid radiochemical 
11:41126 (RA;XA) 
54 


Radioecological Concentration 
Radionuclides in sediments collected downstream from the 
Rancho Seco Nuclear Power Generating Station, 11:41661 
(R;US) 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
MANGANESE 55 
Neutron Reactions 
Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 
YS 


separations in neutron activation analysis, 


STAINLESS STEEL-21-6-9 
Crystal Structure 
EXAFS study of quasicrystalline Al-Mn, 11:41017 (BA;US) 
MANGANESE STEELS 
Ductile-Brittle Transitions 
Low tem brittle fracture of austenitic Fe-Mn alloys, 
11:40930 (R;US) 
Embrittlement 
Low temperature brittle fracture of austenitic Fe-Mn alloys, 
11:40930 (R;US) 
Fracture Properties 
Low temperature brittle fracture of austenitic Fe-Mn alloys, 
11:40930 (R;US) 
MANGANESE TELLURIDES 
Bond Lengths 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:41008 (J;US) 


Properties 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:41008 (J;US) 
Energy Gap 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:41008 (J;US) 
Properties 


Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:41008 (J;US) 
Phase Studies 
Alloy-stabilized semiconducting and magnetic zinc-blende 
phase of MnTe, 11:41008 (J;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company, 11:40085 (R;US) 
MAPLES 
Plant Growth 
Interactions of HO and nitrogen stress on trees. First annual 
progress report, 11:40146 (R;US) 
ECOSYSTEMS 


support shipping. Final report, May 1984-April 
1985, 11:40855 (R;US) 
MARYLAND 
Low-Level Radioactive Wastes 
Recommended regulatory program plan for low-level 
radioactive waste management in Maryland, 11:39979 (R;US) 
Waste Transportation 
Low-level radioactive waste transportation plan for the State 
of Maryland, 11:39964 (R;US) 


Microwave Amplification by Stimulated Emission of Radiation. 
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Cherenkov Radiation 
Linear and nonlinear theory of Cherenkov maser operation 
the intense relativistic beam regime, 11:41475 (J;US) 
Nonlinear Problems 
Linear and nonlinear theory of Cherenkov maser operation in 
the intense relativistic beam regime, 11:41475 (J;US) 
Saturation 
Linear and nonlinear theory of Cherenkov maser operation 
the intense relativistic beam regime, 11:41475 (J;US) 
MASS SPECTROMETERS 
Calibration 
Calibration of mass 
analysis, 11:41139 (R;US) 


for quantitative gas mixture 


High-resolution detection of daughter ions with a hybrid mass 
spectrometer, 11:41150 (J;US) 
Ton Sources 
Fast heavy ion induced desorption of biomolecules - 
desorption mass spectrometry (PDMS), 11:41134 Sau 
Performance 
High-resolution detection of daughter ions with a hybrid mass 
spectrometer, 11:41150 (J;US) 
Improvement and extension of RIBERMAG R.10.10 B 
performances, 11:41437 (R;FR;In French) 
Vacuum Systems 
Calibration of mass spectrometers for quantitative gas mixture 
analysis, 11:41139 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 


See TECHNETIUM 

MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 

MATERIALS (BUILDING) 
See BUILDING MATERIALS 


See ENVIRONMENTAL MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 

MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Electrostatic 


Small electrostatic accelerator 
science, 11:41314 (RA;XA) 
Research Programs 
ee a 
packaging. Annual report, year four, April 1985-March 1986. 
Volume 4, 11:40934 (R;US) 
MATERIALS WORKING 
Covers metal and non-metal working. 
See also FORGING 
Simulation 
Forming simulation using MARC, 11:40986 (RA;US) 
Mathematical Models 
Material models for analysis of metal forming, 11:40987 
(RA;US) 
MATHEMATICAL MODELS 
Evaluations 


as a tool for research in material 


Analysis of results from energy balance and radiative- 
convective models, 114151 (RA;US) 
the reliability of climate model projections - steps 
toward a solution, 11:41540 (RA;US) 
Modular Structures 
Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance (Modular 
Modeling System - MMS), 11:40309 (RA;US) 
Validation 
Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance (Modular 
Modeling System - MMS), 11:40309 (RA;US) 
MATHEMATICS 
See also STATISTICS 


TIME-SERIES ANALYSIS 
Research Programs 
Research objectives for the applied mathematical sciences 
research subprogram, 11:42400 (R;US) 
MATRICES 
See also DENSITY MATRIX 
Finite Element Method 
Parallel solution of linear systems with striped sparse matrices. 
Part 2. Stiffness matrices, a case study. Technical report, 
11:42391 (R;US) 
Numerical Solution 
Multigrid preconditioners applied to three dimensional 
parabolic equation type models, 11:42273 (R;US) 
Orthogonal Transformations 
Orthogonal reduction of sparse matrices to upper triangular 
form using householder transformations, 11:42419 (J;US) 
MATTER 
See also NUCLEAR MATTER 


QUARK MATTER 
VOLATILE MATTER 


Charged-Particle Transport 
Slow electrons in condensed matter, 11:42234 (J;US) 
MAXWELL EQUATIONS 
Galilei Transformations 
Galilei symmetry of the Maxwell equations, 11:42097 (R;SU;In 
Russian) 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 


Normal zone detectors for a large number of inductively 
coupled coils, 11:41279 (J;US) 
Solute partial molal volumes in supercritical fluids, 11:41195 
G;US) 
MEAT 
Radurization 
Effect of low dose irradiation on the microbial and sensory 
characteristics of fresh pork loins. Final report, 11:41721 
(R;US) 
MECHANICAL STRUCTURES 
Blast Effects 
Structures instrumentation, 11:41491 (R;US) 

Calculations 
Complementarity of calculations and tests in the study of 
structures, 11:40411 (R;FR;In French) 
Damping 


Variation of structural damping with response amplitude in 
piping systems, 11:40413 (R;US) 


Discussion and validation of a simplified analysis against 
buckling (French LMFBR design and building code (RCC- 
MR)), 11:40366 (R;FR) 

Post buckling of structures a static or dynamic problem, 
11:40909 (R:FR) 


Dimensions 
New generation of computational tools in structural 
engineering, 11:41242 (R;FR;In French) 
Loads 


Model for the calculation of elastic-plastic deformation of 
beam structures loaded with impact loads, 11:41260 
(R;DE;In German) 

Mechanical Vibrations 

Variation of structural damping with response amplitude in 

piping systems, 11:40413 (R;US) 
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Seismic Category I Structures program, 11:40530 (RA;US) 
Seismic Effects 
Seismic Category I Structures program, 11:40530 (RA;US) 
Soil-structure interaction. Volume 2. Influence of lift-off, 
11:40628 (R;US) 
Soil-Structure Interactions 
Soil-structure interaction. Volume 2. Influence of lift-off, 
11:40628 (R;US) 
Testing 
Complementarity of calculations and tests in the study of 
structures, 11:40411 (R;FR;In French) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 
See also HOSPITALS 
Hazardous Materials 
Health-hazard evaluation report HETA 84-427-1613, Pikes 
Peak Dialysis Center, Colorado Springs, Colorado, 11:41554 
(R;US) 
MEDICAL PERSONNEL 
See also RADIOLOGICAL PERSONNEL 
Radiation Doses 
Radiation accident at Juarez. A literature study, 11:41691 
(RA;DE;In German) 


Collection of lectures given on the occasion of the 5th status 
report of the project of reprocessing and waste treatment, 
11:39944 (R;DE;In German) 


IEEE Transactions on Nuclear Science, Volume NS-32, No. 5. 
Accelerator 


1985 Particle accelerator conference. 
engineering and technology, 11:41349 (R;US) 
Proceedings of 14. national seminar on nuclear magnetic 
resorance and its applications, 11:41136 (R;PL;In Polish) 
MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
Computerized Simulation 
RAMA sources term group final report January 1985 (RAMA 
stays for Reactor Accident Mitigation Analysis), 11:40633 
(R;SE) 
Radioactivity Transport 
RAMA sources term group final report January 1985 (RAMA 
stays for Reactor Accident Mitigation Analysis), 11:40633 
(R;SE) 


See also MENINGES 
Comparative Evaluations 


Characterization and comparison of pervaporation membranes, 
11:41123 (R;DE;In German) 
Performance 


Characteri-ation and comparison of pervaporation membranes, 
11:4)223 (R;DE;In German) 
Perform ance Testing 
Diap aragms for medium temperature advanced water 
el:ctrolysis, 11:40075 (R;FR) 
Permea. ‘lity 
Mechanisms of gas permeation through polymer He ee 
Progress report, July 1, 1985-May 31, 1986 (CH, CsHe, 
C.Mio, ene poly(n-butyl methacrylate)), 11:41049 Us) 


Diaphragm separation and steaming, an economical and 
eee ny Sree cameined penne See 


processing 
industrial washing water containing oil, 11:41647 (R;DE;In 


German) 
Solvent Properties 
Mechanisms of gas permeation through polymer membranes. 
Progress report, xt, Jaly 1, 1985-May 31, 1986 (CH,, C.Hs, n- 
C4Hie, CO: in poly(n-buty! methacrylate)), 11:41049 (R;US) 


Autoradiographic studies on the distribution of **C-5,7- 
dihydroxytryptamine in the brain of new-born rat, 11:41710 
ine ape German) 


See THIOLS 
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MERCURY 
Environmental Transport 
Epidemiological and experimental aspects of lead and mercury 
contamination of food, 11:41776 (J;GB) 


Methylation 
Epidemiological and experimental 
contamination of food, 11:41776 (J;GB) 
Neutron Reactions 
Department of Physics, University of Edinburgh, 11:42173 
(RA;GB) 


Solvent Extraction 
Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 
Toxicity 
Epidemiological and experimental aspects 
contamination of food, 11:41776 (J;GB) 
MERCURY IODIDES 
Electrical 


of lead and mercury 


of lead and mercury 


Properties 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:41459 (BA;US) 
MERCURY TELLURIDES 
Ion Implantation 
HgCdTe surface and defect study . Interim technical 
Report No. 4, 1 July-31 December 1984, 11:41058 (R;US) 
HgCdTe surface and defect study program. Interim technical 
Report No. 5, 31 December 1984-1 July 1985, 11:41059 
(R;US) 
‘e surface and defect study program. Final report, 1 
July 1985-2 March 1986, 11:41060 (R;US) 
Physical Radiation Effects 
HgCdTe surface and defect study Interim technical 
Report No. 4, 1 July-31 December 1984, 11:41058 (R;US) 
HgCdTe surface and defect study program. Final report, 1 
July 1985-2 March 1986, 11:41060 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
See also PION-NUCLEON INTERACTIONS 
Lagrangian Field Theory 
Spectroscopy without quarks: a Skyrme-model sampler, 
11:42059 (R;US) 


Spectroscopy without quarks: a Skyrme-model sampler, 
11:42059 (R;US) 
MESSENGER-RNA 
Electron Microscopy 
Electron microscope tomography. 3-D reconstruction of 
asymmetric structures, 11:41667 (R;US) 
METABOLISM 
Biological Models 
Physiological modeling of dynamic measurements of 
metabolism using positron emission tomography, 11:41707 
(BA;US) 
METALLIC GLASSES 
Corrosion Resistance 
Corrosion-resistant amorphous metallic coatings: baseline 
it. Progress report, October 7, 1983-October 6, 
1984, 11:40918 (R;US) 
METALS 
See also ACTINIDES 
ALKALI 


Trace metal uptake and accumulation in trees as affected by 
environmental pollution, 11:41605 (R;US) 
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Chemical Analysis 
Analysis of trace metals in bottom sediments in support of 
deepwater biological processes studies on the US North 
Atlantic continental and rise. Interim report, 1 
November 1984-15 December 1985, 11:41636 (R;US) 
Deformation 
Multiaxial deformation testing: non-proportional loading and 
elevated temperatures, 11:40994 (RA;US) 
Energy Beam Deposition 
Ion beam deposition of thin films: influence on surface and 
volume microstructure, 11:40979 (RA;US) 
Forging 
Forging simulation at Rocky Flats, 11:40983 (RA;US) 
Inhomogeneities in forgings, 11:40992 (RA;US) 
Ton Implantation 
Calculation of mixed depth for some metal-Si systems, 11:40970 
(RA;US) 
Ton beam mixing at low studied with marker 
atoms using 300 - 1000 keV Kr ions, 11:40960 (RA;US) 
Survey of mixing in metal/insulator systems, 11:40969 (RA;US) 
Materials Testing 
Sandia formability testing facility, 11:40995 (RA;US) 
Materials Working 
Material models for analysis of metal forming, 11:40987 
(RA;US) 
Mechanical Tests 
Multiaxial deformation testing: non-proportional loading and 
elevated temperatures, 11:40994 (RA;US) 
Microstructure 
Ion beam deposition of thin films: influence on surface and 
volume microstructure, 11:40979 (RA;US) 
Research Programs 
Annual progress report for period ending December 31, 
1985, 11:40902 (R;US) 
Shear 


Inhomogeneities in forgings, 11:40992 (RA;US) 


Heavy-electron metals, 11:41011 (J;GB) 
Surface Energy 

Exchange and correlation energy in a nonuniform fermion 
fluid, 11:42246 (J;US) 


Trace metal uptake and accumulation in trees as affected by 
environmental pollution, 11:41605 (R;US) 
Welding 
Effects of inertia weld parameters and contamination on weld 
flash shape and on joint strength: an improved study, 
11:40981 (R;US) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METAMORPHIC ROCKS 
Hydraulic Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 


Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 

Porosity 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 

Thermal Conductivity 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 

METER WAVE RADIATION 

See RADIOWAVE RADIATION 


METHANATION 


Efficiency 
CLEA: the Closed Loop Efficiency Analysis Facility for 
thermochemical energy transport studies, 11:40091 (R;US) 
METHANE 
Air Pollution Monitoring 
Gaseous fuel utilization in a light-duty diesel engine, 11:40876 
(B;US) 


Anaerobic digestion of municipal solid waste - potential market 
and implications, 11:40082 (RA;US) 


Biosynthesis 
Anaerobic digestion: principles and practices for biogas 
systems. World Bank technical paper, 11:40149 (R;US) 
Reaction aspects of fermentation of methane with the example 
of the fermentation of penicillin mycellium, 11:40089 
(R;DE;In German) 


Mechanisms of gas permeation through polymer membranes. 
Progress report, July 1, 1985-May 31, 1986 (CHi, C2H., n- 
C.Hio, CO: in poly(n-butyl methacrylate), 11:41049 (R;US) 

Ecological Concentration 

Determination of ground level concentration of nitrous oxide, 
carbon monoxide and methane in the Ispra area: 1982-1983, 
11:41546 (R;FR) 

Ignition 

Response of a pulse combustor to changes in fuel composition, 
11:41337 (R;US) 

Instruments 


Method of methane and electrochemical sensor 


i es 
therefor, 11:39921 (P;US) 


Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company, 11:40085 (R;US) 
Purification 
Method and apparatus for purification of high Nz content gas, 
11:39772 (P:US) 


Interaction between coal and methane during entrained-flow 
flash pyrolysis in relation to enhancement in ethylene yield, 
11:39489 (J;US) 


Solubility 
Mechanisms of gas permeation through polymer membranes. 
Progress report, July 1, 1985-May 31, 1986 (CH, C:He, n- 
C.Hie, CO: in poly(n-buty! methacrylate)), 11:41049 (R;US) 


Mathematical modelling of a solid bed reactor for the Fischer- 
Tropsch synthesis, taking the formation of methane into 
account, 11:40088 (R;DE;In German) 

Yields 

RefCoM research and development program, 1976- 
1986. Final report, 11:40084 (R;US) 

METHANOGENIC BACTERIA 
Plasmids 

Newly-isolated marine methanogen harbors a small cryptic 

plasmid, 11:41709 (J;US) 
METHANOL 
Cost 

Fossil Energy Program quarterly progress report 

period ending March 31, 1986, 11:39448 (R;US) 


Study of synthesis gas conversion over metal oxides. Progress 
report, August 1, 1985-January 31, 1986, 11:40100 (R;US) 
METHANOL FUELS 
Pure methanol, methanol-water mixtures, or methanol with 
additives; for methanol-gasoline mixtures, use GASOHOL. 
Chemical 
Liquid fuels from coal derived synthesis gas, 11:39481 (J;US) 
Combustion Products 
Analysis of chemistry mechanisms and photochemical 
models for use in sim methanol 
photochemistry. Final report, 11:40901 (R;US) 
METHANOTROPHIC BACTERIA 
Biochemistry 


for the 


ic characterization of ten methanol oxidation (Mox) 
mutant classes in methylobacterium AM1, 11:41672 (R;US) 
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to methylene 


acceptance 
1, 19£5). Volume 2. 
1983-October 1, sniup acedliceaies olliinoer sod tg ot 
waste management facilities, 11:40008 (R;US) 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 


ee ee See 
fusion applications, 11:42361 (R;US) 
MHD GENERATORS 
Diagnostic Techniques 
Diagnostic development and support of MHD test facilities. 
Monthly progress report, June 1-30, 1986, 11:40753 (R;US) 
MICE 


Injuries 
Regulation and structure of hemopoiesis: its application in 
toxicology, 11:41775 (BA;US) 


Regulation and structure of hemopoiesis: its application in 
toxicology, 11:41775 (BA;US) 
MICROANALYSIS 


See also ELECTRON MICROPROBE ANALYSIS 
ION MICROPROBE ANALYSIS 


Liquid Column 
Capillary separations with calorimetric absorbance detection. 
Final progress report, September 1, 1983-August 31, 1986, 
11:41120 (R;US) 
MICROBIAL ENHANCED OIL RECOVERY 
See MICROBIAL EOR 
MICROBIAL EOR 
Bench-Scale Experiments 
Genetic, physiological and nutritional studies on Clostridium 
strains isolated and screened for characteristics useful in 
enhanced oil recovery, with special reference to high salt 
tolerance. Quarterly report, March-May 1986, 11:39676 
(R;US) 


Genetic, physiological and nutritional studies on Clostridium 
strains isolated and screened for characteristics useful in 
enhanced oil recovery, with special reference to high salt 
tolerance. Quarterly report, March-May 1986, 11:39676 
(R;US) 

MICROBIAL FLORA 


consequences of microbial activity 
in a Swiss HLW repository, 11:39987 (R;CH) 
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MICROPROCESSORS 
Architecture 
Hardware multiplier processor, 11:42417 (P;US) 


Hardware multiplier processor, 11:42417 (P;US) 
MICROSCOPES 


The development of a scanning transmission X ray microscope, 
11:41479 (BA;US) 
Performance 
The development of a scanning transmission X ray microscope, 
11:41479 (BA;US) 
MICROSEISM 
See SEISMIC NOISE 
MICROSTRUCTURE 
Computerized Simulation 
Preliminary pore structure analysis of tight sandstones using 
computer-processed photomicrographs, 11:39745 (RA:US) 
MICROWAVE RADIATION 
Biological Effects 
Radiowaves and microwaves as possible causes of forest 
damage. Study carried out by the Company Basler and 
Hofmann, 11:41778 (R;DE;In German) 
Emission 
Microwave emission from a nonrelativistic electron beam. 
Technical report, 3 January-31 October 1984, 11:42224 
(R;US) 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Integrated battlefield-effects research for the National Training 
Center. Technical report, 13 June 1983-30 December 1984, 
11:42376 (R;US) 
Hazardous Materials 
Feasability study of contamination remediation at Naval 
Weapons Station, Concord, California. Final draft report, 
11:41638 (R;US) 
Waste Disposal 
Rocky Mountain Arsenal northwest boundary 
containment/treatment system construction report. Text, 
drawings, photos. Final report, 11:41640 (R;US) 
Waste Water 
Travis wastewater survey, Travis AFB, California. Final 
report, 6-11 August 1985, 11:41639 (R;US) 
Water Treatment Plants 
Rocky Mountain Arsenal northwest boundary 
containment/treatment system construction report. Text, 
drawings, photos. Final report, 11:41640 (R;US) 
MILITARY PERSONNEL 
Radiation Doses 
Analysis of radiation exposure for Naval personnel at 
ion Castle. Technical report, 1 January 1983-31 
January 1984, 11:41494 (R;US) 


Integrated battlefield-effects research for the National Training 
Center. Technical report, 13 June 1983-30 December 1984, 
11:42376 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix A. Report on the analysis of nuclear 
algorithms for the National Training Center (NTC) and the 
Combined Arms Tactical Training Simulator (CATTS). 
Technical report, 13 June 1983-30 December 1984, 11:42377 
(R;US) 

Integrated battlefield-effects research for the National Training 


Subsystem (CIS). Technical report, 13 June 1983-30 
December 1984, 11:42378 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix D. Functional requirements for the 
National Training Center (NTC) Integrated Battlefield 
Command and Control Simulation (IBCCS) system. 
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Technical report, 13 June 1983-30 December 1984, 11:42379 
(R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix F. Technical and operational impacts of 
field simulators on the National Training Center. Technical 
report, 13 June 1983-30 December 1984, 11:42380 (R;US) 

-effects 


i operational 
California. Technical report, 13 June 1983-30 December 
1984, 11:42381 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix H. Designs of nuclear and chemical field 
simulators for the National T: Center. Technical 
report, 13 June 1983-30 December 1984, 11:42382 (R;US) 

MILITARY STRATEGY 

Strategic offense vs strategic defense: going back for the 

future. Student report, 11:42387 (R;US) 
Communications 

Modern communications: a challenge to the military 

commander. Student essay, 11:42388 (R;US) 
Decision Making 

Modern communications: a challenge to the military 

commander. Student essay, 11:42388 (R;US) 
MILK 


Radioactivity 
Cs-137 in milk and in humans, 11:41741 (RA;DE;In German) 
MILKY WAY 
Cosmic Electrons 
Constraints on the galactic distribution of cosmic rays from the 
COS-B gamma-ray data, 11:41918 (R;FR) 
Cosmic Nuclei 
Constraints on the galactic distribution of comnio says fram the 
COS-B gamma-ray data, 11:41918 (R;FR) 
Gamma Astronomy 
Local interstellar medium and gamma-ray astronomy, 11:41917 
(R;FR) 
Gamma Radiation 
Gamma-ray line emission from **Al produced by Wolf-Rayet 
stars, 11:41919 (R;FR) 
Interstellar Space 
Local interstellar medium and gamma-ray astronomy, 11:41917 


(R;FR) 
Wolf-Rayet Stars 
Gamma-ray line emission from **Al produced by Wolf-Rayet 
stars, 11:41919 (R;FR) 
MILL TAILINGS 


Magnetic Separators 
Effect of particle size and colloid stability on the wet high- 
intensity magnetic separation of uranium from cyanidation 
residues, 11:39936 (RUS) 
MILLSTONE-2 REACTOR 
Waterford, Connecticut, USA 
Reactor Instrumentation 
Signal validation: a new industry tool, 11:40518 (RA;US) 
MILLSTONE-3 REACTOR 
Waterford, Connecticut, USA 
Reactér Instrumentation 
Signal validation: a new industry tool, 11:40518 (RA;US) 
PLANTS 


i study of recovery from a 2-D layered 
sandmodel, 11:39678 (R;US) 
Viscosity 
Experimental study of recovery from a 2-D layered 
sandmodel, 11:39678 (R;US) 
MINERAL RESOURCES 
See also COAL DEPOSITS 


““padigheiel ess iin ih tein San Juan Basin, 
sae Se a eT ape ana 


Hydrology 
Bibliography of the geology and hydrology, San Juan Basin, 
New Mexico, Colorado, Arizona, and Utah, 11:39524 
(RA;US) 
Resource Assessment 
Bibliography of the geology and hydrology, San Juan Basin, 
ma 


See also COAL MINES 
Ventilation 
Natural draft: its measurement and modeling in underground 
mine ventilation systems, 11:41265 (R;US) 
MINING 
See also COAL MINING 


Drainage quality from a sod peat mine, first year results, 
11:39528 (RA;SE) 


workshop he Morgantown, 
Virginia on September 19-23, 1977, 11:39562 (R;US) 
‘A 


Fuel Consumption 
E1A/State No.2 heating oil monitoring program, 
Winter 1985-1986. Final report, CUS 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Fabrication 
Optical Fabrication and Testing Workshop: Large Telescope 
Optics, Albuquerque, NM, March 4-8, 1985, Proceedings, 
11:41278 (B;US) 


See SOLUBILITY 
MISGURNUS 

See FISHES 
MISSILES 

Launching 

end ele ee olin gente wf 
to ultrahigh velocities. Annual report. Progress report No. 1, 
1 June 1985-28 February 1986, 11:41483 (R;US) 

oe 


~ Giediisintie withedeinced matiiiaaapiniiis adhd 
progress report, July 26, 1985-July 25, 1986, 11:41910 (R;US) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Fuel Management 
In pile management: characteristics, programs realized, 
11:41244 (R;FR;In French) 
MOBIL M-GASOLINE PROCESS 
Demonstration Plants 
Conversion model aids scale-up of Mobil's fluid-bed MTG 
process, 11:40096 (J;GB) 
Flow Models 
Conversion model aids scale-up of Mobil’s fluid-bed MTG 
process, 11:40096 (J;GB) 


Conversion model aids scale-up of Mobil’s fluid-bed MTG 
process, 11:40096 (J;GB) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 





MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 

MOISTURE 
Chemical Composition 

Deuterium and chloride content of soil moisture, ground and 
surface waters from Marvanka Basin, Anantapur, India, 
11:41596 (RA;XA) 

Isotope Ratio 

Conclusions and recommendations on the usefulness of studies 
of the isotopes ‘*O, 7H and *H in water in the unsaturated 
zone, 11:41601 (RA;XA) 

Deuterium and chloride content of soil moisture, ground and 
surface waters from Marvanka Basin, Anantapur, India, 
11:41596 (RA;XA) 

Isotopic and geochemical study of the soil moisture movement 
in the unsaturated zone in semi-arid climate (Southern 
Tunisia), 11:41598 (RA;XA;In French) ' 

Isotopic study of the water movement in the unsaturated zone 
in arid climate (Algeria), 11:41600 (RA;XA;In French) 

Laboratory and field experiments on infiltration and 
evaporation of soil water by means of deuterium and 
oxygen-18, 11:41599 (RA;XA) 

Study of downward movement of soil moisture in unsaturated 
zone, 11:41597 (RA;XA) 

Measuring Instruments 
Magnetic resonance measurement of calorific value and 
moisture, 11:39495 (RA;US) 
MOLECULAR ORBITAL MODEL — 
See MOLECULES 
MOLECULE-MOLECULE COLLISIONS 
Carbon Monoxide 
Rovibrational relaxation of the CO molecule in highly heated 
supersonic free jets, 11:41959 (R;FR;In French) 
MOLECULES 
Angular Momentum Operators 
momentum for diatoms described by gauge fields, 
11:42120 (;US) 


Fast heavy ion induced desorption of biomolecules - p! 
desorption mass spectrometry (PDMS), 11:41134 xa 
Picture 
Classical response theory in the Heisenberg picture, 11:41176 
(J;US) 
Reaction Kinetics 
Molecular reaction rates. Final report, 6 April 1982-30 
September 1985, 11:41954 (R;US) 
Rydberg States 
Molecular reaction rates. Final report, 6 April 1982-30 
September 1985, 11:41954 (R;US) 
Schroedinger Picture 
oo response theory in the Heisenberg picture, 11;41176 
J;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 


Reforming stack development. Technical status report, 
November 1985, 11:40757 (R;US) 
Fuels 
High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 
Programs 


technology. Quarterly progress 
January 1-March 31, 1986, 11:40758 (R;US) 
MOLTEN METAL-WATER REACTIONS 
Flow Models 
Assessment and development of the Bankoff and Han coarse 
mixing model, 11:40476 (R;GB) 
MOLTEN SALT REACTORS 
Fuel Cycle 
Analysis of the fuel cycle of a thermal molten-salt breeder 
reactor, 11:40371 (R;SU;In Russian) 
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MOLYBDATES M 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Catalytic Effects 
Coal liquefaction study under the nonisothermal reaction 
temperature. Quarterly progress report, April-June 1986, 
11:39466 (R;US) 
MOLYBDENUM 
Catalytic Effects 
Hydrofinishing of re-refined used lubricating oil, 11:39690 
(R;US) 
Integrated two-stage coal liquefaction batch catalyst 
i The Advanced Coal Liquefaction R and D 
Facility, Wilsonville, Alabama. Final report, 11:39467 (R;US) 
Some effects of vapor-liquid flow ratio on performance of a 
trickle-bed reactor, 11:39685 (J;GB) 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
(J;US) 
Pions Plus 
Pions in bbc metals, 11:40922 (R;DE;In German) 
Sorptive Properties 
Study of the dispersion of molybdenum(VI) supported on silica 
and y-alumina, 11:41171 (J;US) 
MOLYBDENUM 100 TARGET 
Sulfur 34 Reactions 
High spin nuclear structure studies using the spin spectrometer, 
11:42166 (R;US) 
MOLYBDENUM 92 TARGET 
Oxygen 16 Reactions 
Chemical nuclear data, 11:42143 (RA;GB) 
MOLYBDENUM 95 TARGET 
Neutron Reactions 
Neutron cross section measurements using the ORELA: 
Ni(n,x), “Ca(n,x), *Ne(n,y), *Os(n,n ’), /sup 
186,187,188,189/Os(n,x), **°Os(n,y), /sup 
148,149,150/Sm(n,7y), 'Ta(n,y), /sup 86,87,88/Sr(n,x), 
“ Ar(n,x), the stable tellurium isotopes (n,y), and **Ti(n,x). 
Progress report, September 1, 1985-May 31, 1986, 11:42169 
(R;US) 


MOLYBDENUM 96 TARGET 
Neutron Reactions 
Neutron cross section measurements using the ORELA: 
°Ni(n,x), “Ca(n,x), *Ne(n,y), *°Os(n,n '), /sup 
186,187,188,189/Os(n,x), '*°Os(n,y), /sup 
148,149,150/Sm(a,y), '”Ta(n,y), /sup 86,87,88/Sr(n,x), 
 Ar(n,x), the stable tellurium isotopes (n,y), and 7°°T1(n,x). 
Progress report, September 1, 1985-May 31, 1986, 11:42169 
(R;US) : 


MOLYBDENUM 97 TARGET 
Neutron Reactions 
Neutron cross section measurements using the ORELA: 
Ni(n,x), “Ca(n,x), *Ne(n,y), Os(n,n ‘), /sup 
186,187,188,189/Os(n,x), *°Os(n,y), /sup 
148,149,150/Sm(n,y), *”Ta(n,y), /sup 86,87,88/Sr(n,x), 
“Ar(n,x), the stable tellu:ium isotopes (n,y), and **T1(n,x). 
An report, September 1, 1985-May 31, 1986, 11:42169 
MOLYBDENUM 98 TARGET 
Neutron Reactions 
Neutron cross section measurements using the ORELA: 
Ni(n,x), “Ca(n,x), *Ne(n,y), ***Os(n,n '), /sup 
186,187,188,189/Os(n,x), ***Os(n,y), /sup 
148,149,150/Sm(n,y), *Ta(n,y), /sup 86,87,88/Sr(n,x), 
“ Ar(a,x), the stable tellurium isotopes (n,y), and **Ti(n,x). 
ae report, September 1, 1985-May 31, 1986, 11:42169 


MOLYBDENUM ALLOYS 





Corrosion Resistance 
Corrosion-resistant amorphous metallic coatings: baseline 
development. Progress report, October 7, 1983-October 6, 
1984, 11:40918 (RUS) 
Crack Propagation 
Stress relief cracking of Cr-Mo-V steel, 11:41020 (TJ;GB) 


Eutectics 
Undercooled and rapidly quenched Ni-Mo alloys, 11:40931 
(R;US) 
Ton 
Ion beam mixing at high and low temperatures, 11:40961 
(RA;US) 


Microstructure 
Undercooled and rapidly quenched Ni-Mo alloys, 11:40931 
(R;US) 
Stress Relaxation 
Stress relief cracking of Cr-Mo-V steel, 11:41020 (TJ;GB) 
MOLYBDENUM COMPLEXES 
Electronic Structure 
Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new complex, Mo(CO) (dppe)z(Ha), and for 
solution equilibrium between dihydrogen and dihydride 
forms, M-eta?-Hz = H-M-H, in W(CO)s(PRs)2(H2), 11:41205 
(J;US) 
Nuclear Magnetic Resonance 
Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new complex, Mo(CO) (dppe)s(Ha), anc. for 
solution equilibrium between dihy and dihydride 
forms, M-eta?-H2 = H-M-H, in W(CO)s(PRs)a(He), 11:41205 
(J;US) 


Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new complex, Mo(CO) (dppe)s(Hz), and for 
solution equilibrium between dihydrogen and dihydride 
forms, M-eta?-H2 = H-M-H, in W(CO)s(PRs)2(Ha), 11:41205 
(J;US) 

MOLYBDENUM COMPOUNDS 


See also MOLYBDATES 
MOLYBDENUM SULFIDES 


Synthesis 
Metal alkoxides. Models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry. Final 
technical report, 11:41184 (R;US) 
MOLYBDENUM IONS 
Recombination 


[Higher-order atomic processes in high temperature plasmas]. 
Final report, July 1, 1983-June 30, 1985, 11:42280 (R;US) 
MOLYBDENUM SULFIDES 
Catalytic Effects 
Reduced molybdenum states in hydrodesulfurization. 
Investigations using Chevrel phase catalysts, 11:41178 
(BA;DE) 
Chemical Preparation 
Reduced molybdenum states in hydrodesulfurization. 
Investigations using Chevrel phase catalysts, 11:41178 
(BA;DE) 
MONEL 
Gas Tungsten-Arc Welding 


nickel to nickel-copper, 11:40950 (R;US) 
MONEL 400 
Gas Tungsten-Arc Welding 
Welding procedure 
procedure 
nickel to ae eouee 11:40950 (R;US) 
MONITOR CODES 
See EXECUTIVE CODES 
MONITORED RETRIEVABLE STORAGE 
Occupational Safety 
Occupational dose estimates for a monitored retrievable 
storage facility, 11:41746 (R;US) 
Personnel 
dose estimates for a monitored retrievable 
storage facility, 11:41746 (R;US) 


MONITORING (RADIATION) 
See RADIATION MONITORING 


MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONOCHROMATORS 


Operation 
Update on VUV beamlines, 11:41418 (BA;US) 
Performance 

A simple leveling scheme to keep the incident flux I/sub O/ 

constant, 11:41478 (BA;US) 
MONOCLONAL ANTIBODIES 
Chemical Preparation 

Purification and fragmentation of monoclonal antibodies for 
the cancer di ic field. Example of anti-CEA antibodies, 
11:41682 (R;FR;In French) 

MONTANA 
See also POWDER RIVER BASIN 
Coal Deposits 

Sralietinaiiie cok teiiliniaiindiln diate eile Gast 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

Exploratory Wells 

Final core analysis results for Joseph J.C. Paine Midlands 
Federal No. 1-0296 Wildcat, Valley County, Montana, 
11:39661 (RA;US) 

Geologic History 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 

Spatial dimensions of Upper Cretaceous Sandstones, Rocky 
Mountain area, 11:41851 (RA;US) 

Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 

Lakes 

Impacts of water level fluctuations on kokanee reproduction in 
Flathead Lake. Annual progress report, FY 1985, 11:40110 
(R;US) 

Natural Gas Deposits 

Development of shallow gas reserves in low-permeability 
reservoirs of Late Cretaceous age, Bowdoin Dome area, 
north-central Montana, 11:39714 (RA;US) 

a of geologic structure in central Rocky 

lountains, backbone of the Americas, 11:39636 (RA;US) 
nacies dabamaeaal tanumiam: eine elie laemen cies 
Plains, 11:39733 (RA;US) 

Northern Great Plains province review, 11:39634 (RA;US) 

Potential for major natural gas resources in shallow, low- 
permeability reservoirs of the Northern Great Plains, 
11:39729 (RA;US) 
reservoirs of Northern Great Plains - example from Eagle- 
anu Creek (Upper Cretaceous) interval, 11:39891 
(RA;US) 

Two pays stand out in Williston Basin play, 11:39878 (RA;US) 

Well log analysis in the Cretaceous gas sands of northern 
Montana, 11:39757 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Natural Gas Fields 

Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
(RA;US) 

ae analyses of drill core samples from Midlands 

wells - Federal 0370 No. 1 and Federal 
a2 No. 1, Phillips County, Montana, 11:39728 (RA;US) 

Preliminary report of authigenic, euhedral tourmaline crystals 
in a productive gas reservoir of the Tiger Ridge Field, 
north-central Montana, 11:39740 (RA;US) 





Natural Gas Wells 
ee Oe ee ne 
wells - Federal 0370 No. 1. and Federal 
pore No. 1, Phillips County, Montana, 11:39728 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Oil Fields 

Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
(RA;US) 

Petroleum Deposits 
Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 

Evaluation of the Madison Limestone in the Williston Basin 
from well logs and cores, 11:39645 (RA;US) 

Stratigraphy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

Reservoir Rock 

Lower Upper Cretaceous strata, Big Horn Basin, Wyoming 

and A mag 11:41808 (RAS) 
Rivers 

Lower Flathead System Fisheries Study. Annual report 1985, 

11:40111 (R;US) 
Sedimentary Basins 
Lower Upper Cretaceous strata, Big Horn Basin, Wyoming 
and As sa 11:41808 (RA.US) 
Sedimentary Rocks 
Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 
Stratigraphy 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 

Spatial dimensions of Upper Cretaceous Sandstones, Rocky 

Mountain area, 11:41851 (RA;US) 
Stratigraphy and geologic history of the Montana Group and 
it rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 
Uranium Deposits 
Stratigraphy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 
MONTE CARLO METHOD 

Computer Calculations 
Some optimization possibilities in Monte Carlo modelling of 

radiation transport, 11:42231 (RA;CS;In Czech) 

Cost Estimation 
Complementarity of Monte Carlo and deterministic methods, 

11:42397 (R;FR) 
Information Needs 


ized libraries of nuclear data and their applications in 
Monte Carlo calculations, 11:42439 (RA;CS;In Czech) 
MOON 


MORGANTOWN 
Environmental 
Chemical and toxicological characterization of Morgantown 
Energy Technology Center fixed-bed gasifier condensates, 


topical report, 11:39520 (R;US) 
MORTALITY 


Planning 
Lunar laboratory, 11:42373 (R;US) 
WN ENERGY 


TECHNOLOGY CENTER 


Medical status of Marshallese accidentally exposed to 1954 
Bravo fallout radiation, January 1983-December 1984, 
11:41717 (R,US) 

Mortality studies of Hanford workers, 11:41748 (R;US) 

MOS TRANSISTORS 
Metal Oxide Silicon transistors. 


ERA-11/18 / 2108 


High-speed asynchronous communication technique for MOS 
(metal-oxide-semiconductor) VLSI systems. Master's thesis, 
11:42394 (R;US) 

Macromodeling and optimization of digital MOS VLSI 
circuits, 11:42392 (R;US) 

Physical Radiation Effects 

Activation energies of oxide charge recovery for SOS and SOI 
devices after an ionizing pulse studied according to 
fabrication and irradiation temperature variation, 11:41063 
(R;FR;In French) 

MOUNTAINS 
See also YUCCA MOUNTAIN 
Natural Radioactivity 

Regions with increased natural radioactivity. Pt. 3. Radiation, 
uranium and radon anomalies in the Fichtelgebirge, 11:41619 
(R;DE;In German) 

Survey of the gamma dose rate and locations with extremely 
abnormal radiation, 11:41616 (RA;DE;In German) 

MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 


Design 

[Development of an inexpensive, high resolution positron 
multiwire proportional counter]. Progress report, 1979, 
11:41687 (R;US) 

Fabrication 

[Development of an inexpensive high resolution positron 
multiwire proportional counter]. Progress report, 1981, 
11:41688 (R;US) 

Performance Testing 

[Development of an inexpensive high resolution positron 
multiwire proportional counter]. Progress report, 1981, 
11:41688 (R;US) 

[Development of an inexpensive, high resolution positron 
multiwire proportional counter]. Progress report, 1985, 
11:41689 (R;US) 

[Development of an inexpensive, high resolution positron 
multiwire proportional counter]. Progress report, 1982, 
11:41690 (R;US) 

Sensitivity 

Use of a multistep avalanche chamber for analysing the 
distribution of radioactivity and two-dimensional separation 
of a mixture of labelled compounds. Analysis of ™*I-labelled 
proteins from ribosomal 30S subunits, 11:41444 (RA;SU) 

MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 


Anaerobic — 
Anaerobic digestion of municipal solid waste to produce 
methane, 11:40079 (RA;US) 
Anaerobic digestion of municipal solid waste - potential market 
and implications, 11:40082 (RA;US) 
Methane from wastes - Gas Research Institute perspective, 
11:40080 (RA;US) 
R & D data base for system development, 11:40081 (RA;US) 
RefCoM economics - two perspectives, 11:40083 (RA;US) 
RefCoM equipment research and development program, 1976- 
1986. Final report, 11:40084 (R;US) 
Bioconversion 
Methane from wastes - Gas Research Institute perspective, 
11:40080 (RA;US) 
Combustion 
Analysis of external combustion of municipal solid waste 
(SALT/MSW code), 11:40284 (R;US) 
district heating and cooling, 11:40735 (BA;US) 
Energy Recovery 
Energy and waste: A status report, 11:40105 (J;US) 
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Marine Disposal 
Flux of aliphatic and polycyclic aromatic hydrocarbons to 
Central Puget Sound from Seattle (Westpoint) primary 
sewage effluent, 11:41653 (J;US) 


Mechanisms of pyrolysis of m solid waste. Annual 
report, 1 August 1984-30 July 1985, 11:40092 (R;US) 
Waste Product Utilization 
Electric power from biofuels: planned and existing projects in 
the US. Revision, 11:40104 (R;US) 
MUON BEAMS 
Research Programs 
Proceedings of the workshop on fundamental muon physics: 
atoms, nuclei, and particles, 11:41968 (R;US) 
MUON DETECTION 
Research 


Programs 
Proceedings of the workshop on fundamental muon physics: 
atoms, nuclei, and particles, 11:41968 (R;US) 
Shower Counters 
Hadron showers and muon traj in thick absorber from 
25 to 150 GeV/c, 11:41457 (J;NL) 
MUON NEUTRINOS 
Neutrino Oscillation 
Search for oscillations of muon neutrinos in the mass range 0.2 
eV? < Am? < 100 eV? at the CERN PS, 11:41998 (R;FR;In 


Longitudinal photon polarization in muon pair production at 
high x-italic/sub F-italic/, 11:42023 (J;US) 
MUON PROBES 
Research Programs 
Proceedings of the workshop on fundamental muon physics: 
atoms, nuclei, and particles, 11:41968 (R;US) 
MUON REACTIONS 
Deep Inelastic Scattering 
Nucleon structure functions from the analysis of the EMC data 
on deep inelastic pp and pd scattering, 11:42056 (R;SU) 
Research Programs 
Proceedings of the workshop on fundamental muon physics: 
atoms, nuclei, and particles, 11:41968 (R;US) 
MUON-CATALYZED FUSION 
Production of muons for fusion catalysis in a magnetic mirror 
configuration, 11:42360 (R;US) 
MUONIC ATOMS 
Atom-Molecule Collisions 
Scattering of hydrogen isotope mesic atoms on hydrogen 
isotope molecules (tu atom; D2, DT, Tz molecules), 11:41966 
(R;SU;In Russian) 
Laser Spectroscopy 
Proceedings of the workshop on fundamental muon physics: 
atoms, nuclei, and particles, 11:41968 (R;US) 
Research Programs 
Proceedings of the workshop on fundamental muon physics: 
atoms, nuclei, and particles, 11:41968 (R;US) 
MUONIC IONS 


Hyperfine Structure 
Lamb shifts and fine-structure splittings for li 


light muonic ions: 
Hyperfine-structure corrections, 11:41982 (J;US) 
Lamb Shift 
Lamb shifts and fine-structure splittings for light muonic ions: 
Hyperfine-structure corrections, 11:41982 (J;US) 
MUON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Nucleon structure functions from the analysis of the EMC data 
on deep inelastic pp and pd scattering, 11:42056 (R;SU) 
MUONS 
See also MUONS PLUS 
Excited States 


Excited lepton search, 11:42015 (R;FR) 
Pair Production 


Signals for compositeness in e-italic” e*—>»e~ e* and e- 
italic” e*—>p~ p*, 11:42063 (J;US) 
MUONS PLUS 
Particle Production 
Search for ri 
11:42025 (J;US) 


currents in the decay K-italict—>p:* v, 


NAPHTHENES 
Spectroscopy 


MUTAGENESIS 


Non-additive mutagenic responses by components of coal- 
derived materials (Synergism or antagonism), 11:39568 


(J;US) 
Models 
Quantitative comparison of a percentile rule with a 2-fold rule 
for assessing mutagenicity in the Ames assay, 11:41773 
G;NL) 


See MULTIWIRE PROPORTIONAL CHAMBERS 
MX DEVICES 
See MFTF DEVICES 
MYCELIUM 
Fermentation 
Reaction aspects of fermentation of methane with the example 
of the fermentation of penicillin mycellium, 11:40089 
(R;DE;In German) 


NAHCOLITE 
Bulk Density 
A 
carbonate fuel cell Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 
Catalytic Effects 
Kinetics of catalyzed steam gasification of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
Chemical Reactions 


High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 

Porosity 

High temperature coal gas chloride cleanup for molten 
carbonate fuel cell Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 

Surface Area 

High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 

NAPHTHA 
Boiling point range 0-204°C. 
Carcinogenesis 


Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: II. Chemical characterization, 
11:39564 (J;US) 

Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: II. Chemical characterization 
(Products of H-Coal process), 11:39564 (J;US) 

Toxicity 
Comparative toxicity of crude and refined coal liquids and 

products: II. Chemical characterization, 
11:39564 (J;US) 


Comparative toxicity of crude and refined coal liquids and 
analogous petroleum products: II. Chemical characterization 
(Products of H-Coal process), 11:39564 (J;US) 

NAPHTHALENE 
Diffusion 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, March 16-June 15, 1986, 11:41186 
(R;US) 

Formation Free Enthalpy 
Thermodynamic characterization of condensed-ring 
Annual technical summary report; December 1, 
1984-December 31, 1985, 11:41182 (R;US) 
Solutes 

Solute partial molal volumes in supercritical fluids, 11:41195 

(J;US) 


Spectroscopy 
Effects of laser beam parameters 
spectrometry, 11:41143 (J;US) 
N 


See CYCLOALKANES 


in laser ion mobility 





commander. Student casay, 11:42388 ane 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 
Modern communications: a challenge to the military 
commander. Student essay, 11:42388 (R;US) 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
HTGR Type Reactors 
ee 
the non-forced-cooled core and the core structure 
ediiadcouttaneniooe, 11:40363 (R;DE;In German) 
Reactor Cores 
Theoretical and experimental description of the heat exchange 
between the non-forced-cooled core and the core structure 
of the high temperature reactor, 11:40363 (R;DE;In German) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Combustion 
Laser probes of natural gas ignition chemistry. Annual report, 
January-December 1985, 11:39920 (R;US) 
Combustion Properties 
Gaseous fuel utilization.in a light-duty diesel engine, 11:40876 
(B;US) 


Supplies 
Federal Power Commission: National Gas Survey, 11:39704 
(RA;US) 
Monthly Energy Review, April 1986, 11:40748 (R;US) 
Recovery 


aa study of the natural gas industry, 11:39893 (RA;US) 
Enhanced recovery of unconveutional gas, the methodology - 
volume III (of 3 volumes), 11:39844 (RA;US) 
Executive summary, unconventional gas sources, 11:39897 
(RA;US) 
Gas recovery from tight formations: a function of technology 
and economics, 11:39903 (RA;US) 

Interim economic analysis of natural gas production from tight 
formations in selected western basins, 11:39782 (RA;US) 
Semi-annual report for the unconventional recovery program, 

11:39879 (RA;US) 
Strategic plan for enhanced gas recovery, 11:39890 (RA;US) 
Tight gas reservoirs, unconventional gas sources, 11:39777 
(RA;US) 
Western Gas Sands Project, status report, 11:39786 (RA;US) 
Western Gas Sands Project status report, 11:39787 (RA;US) 
Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 
Western Gas Sands Project status report, 11:39793 (RA;US) 
Western Gas Sands Project status report, 11:39794 (RA;US) 
Western Gas Sands Project, project plan document FY 1979, 
11:39807 (RA;US) 
Western Gas Sands Project, project plan document FY 1980, 
11:39808 (RA;US) 
Western Gas Sands Project, project plan document FY 1981, 
11:39809 (RA;US) 
Fluid Flow 
Entrapment of petroleum in isolated porous bodies, 11:39588 
nnn 


Consumption 
aa > Monthly, May 1986 (Contains glossary), 11:39774 
Residential energy demand in the United States, 11:40833 
(B;US) 
Ignition 
Laser probes of natural gas ignition chemistry. Annual report, 
January-December 1985, 11:39920 (R;US) 


oe . Monthly, May 1986 (Contains glossary), 11:39774 
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Maturation 


of and conditions for shallow accumulation of natural 
gas, 11:39713 (RA;US) 


Migration 
Entrapment of petroleum in isolated porous bodies, 11:39588 


US) 
of and conditions for shallow accumulation of natural 
gas, 11:39713 (RA;US) 


Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Natural Gas Monthly, May 1986 (Contains glossary), 11:39774 
(R;US) 


“Atti. 
Basin, Wyoming, 11:39725 (RA;US) 

Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 

Interim economic analysis of natural gas production from tight 
formations in selected western basins, 11:39782 (RA;US) 

Monthly Energy Review, April 1986, 11:40748 (R;US) 

Natural Gas Monthly, May 1986 (Contains glossary), 11:39774 
(R;US) 

Production of crude oil and gas, southwestern Wyoming and 
northwestern Colorado, by years, 11:39660 (RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Stratigraphy and production of the Tertiary formations in the 
Sand Wash and Washakie Basins, 11:39606 (RA;US) 

Tight gas reservoirs, unconventional gas sources, 11:39777 
(RA;US) 


Research 


Programs 
Western Gas Sands Project, project plan document FY 1979, 
11:39807 (RA;US) 


Reserves 


Conduct and analysis of well tests for determination of gas 
reservoir parameters, 11:39769 (RA;US) 

Depth-porosity relationships of the Anadarko Basin, 11:39705 
(RA;US) 


Energy exploration and expectations deep within the Rockies: 
the greater Green River Basin and environs, 11:39654 
(RA;US) 

Estimates of gas content in coal and carbonaceous rocks from 
deep drilling in Pacific Creek area, northeastern Green River 
Basin, Sweetwater County, Wyoming, 11:39896 (RA;US) 

Geology and fuel resources of the Green River Formation, 
southeastern Uinta Basin, Utah and Colorado, 11:39640 
(RA;US) 

Northern Great Plains province review, 11:39634 (RA;US) 

Potential for major natural gas resources in shallow, low- 

scsasvaln af tes Mattannaeeas Tien, 


tight gas wells using limited performance data, 11:39762 
(RA;US) 

Predicting reserves and forecasting flow rates of relatively 
tight gas wells using limited performance data, 11:39706 
(RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Study to determine the feasibility of obtaining true samples of 
oil and gas reservoirs - final report, 11:39573 (RA;US) 
Tight gas reservoirs, unconventional gas sources, 11:39777 

(RA;US) 

Tight gas reservoir, unconventional gas sources, 11:39646 

(RA;US) 


Resource Assessment 


Federal Power Commission: National Gas Survey, 11:39704 
(RA;US) 


Strategic plan for enhanced gas recovery, 11:39890 (RA;US) 
Sales 


Natural Gas Monthly, May 1986 (Contains glossary), 11:39774 
(R;US) 


Technology Assessment 


Federal Power Commission: National Gas Survey, 11:39704 
(RA;US) 

Semi-annual report for the unconventional recovery program, 
11:39879 (RA;US) 
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Underground Storage 
Compressed air energy storage in porous media, 11:40674 
(RA;US) 
Natural Gas Monthly, May 1986 (Contains glossary), 11:39774 
(RUS) 
Underground storage: a CAES prerequisite, 11:40669 (RA;US) 
EPOSITS 


NATURAL GAS D) 


See also NATURAL GAS FIELDS 
Aerial Surveying 
Western Gas Sands Project status report, 11:39789 (RA;US) 
Western Gas Sand Project status report, 11:39790 (RA;US) 
Cost Benefit Analysis 
Enhanced recovery of unconventional gas, 11:39846 (RA;US) 
Data Compilation 
Selected list of Bureau of Mines publications on petroleum and 
natural gas, 11:39570 (RA;US) 

Selected list of Bureau of Mines publications on petroleum and 

natural gas, 1961-70, 11:39571 (RA;US) 
Deposition 
Dae ee ee ae 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 

Frontier Deltas of the western Green River Basin, Wyoming, 

11:39708 (RA;US) 
Diagenesis 

Depositional environments and diagenesis of some nonmarine 
Upper Cretaceous reservoir rocks, Uinta Basin, Utah, 
11:39754 (RA;US) 

Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA:US) 

Economic Analysis 

Brief report on the Cotton Valley Lime (Gilmer Limestone) of 
northeast Texas, 11:39726 (RA;US) 

Study to determine the feasibility of obtaining true samples of 
oil and gas reservoirs - final report, 11:39573 (RA;US) 

Exploitation 

Second technical poster session for the Multiwell Experiment, 

SPE/DOE symposium on low permeability reservoirs, May 
21, 1985, Denver, Colorado, 11:39918 (R;US) 


Chronicle of in South Park Basin, Park County, 
Colorado, 11:39580 (RA;US) 

Controls of oil and gas accumulation, 11:39608 (RA;US) 

Energy exploration and expectations deep within the Rockies: 
the greater Green River Basin and environs, 11:39654 
(RA;US) 

Hoback area, northern Green River Basin, 11:39724 (RA;US) 

Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah, 11:39599 (RA;US) 

eens chan dss development of a low- 
pressure, low-permeability gas reservoirs, 11:39753 (RA;US) 

Paleotectonic controls on cretaceous sedimentation and 
potential gas occurrences in western South Dakota, 11:39727 
(RA;US) 

Rationale for deliberate 


a seismography survey 
County, Colorado, 11:39707 (RA;US) 
Report on a vibroseis seismic survey conducted in Rio Blanco 
County, 11:39590 (RA;US) 
Spectralog applications in complex formation evaluation, 
11:39755 (RA;US) 


RE en ere er ee 
formation northern Powder River Basin, Wyoming and 

Moutenn, 15.59505 (RALUS) 

Tight gas reservoirs, unconventional gas sources, 11:39777 
(RA;US) 

Vermilion Creek Basin area, Sweetwater County, W 
and Moffat County, Colorado, 11:39614 (RA;US) 

Feasibility Studies 

Brief report on the Cotton Valley Lime (Gilmer Limestone) of 

northeast Texas, 11:39726 (RA;US) 


History 
211, 11:39635 (RA;US) 


NATURAL GAS DEPOSITS 
Maturation 


Depositional environments and diagenesis of some nonmarine 
Upper Cretaceous reservoir rocks, Uinta Basin, Utah, 
11:39754 (RA;US) 


Laramide 
11:39741 HAUS) 
low-permeability gas reservoirs in Green River, 
Washakie, and Great Divide Basins, southwestern Wyoming, 
11:39748 (RA;US) 
Paleotectonic controls on cretaceous sedimentation and 
potential gas occurrences in western South Dakota, 11:39727 


(RA;US) 
Permeability-porosity patterns and variations in some 
Holocence sand bodies, 11:39589 (RA;US) 
Relationship of latest Cretaceous and Tertiary deposition and 
deformation to oil and gas in Wyoming, 11:39638 (RA;US) 
Rio Blanco outcrop investigations, 11:39734 (RA;US) 
Stratigraphy of Mesaverde Group and occurrence of natural 
gas in northwest Colorado, 11:39731 GRA;US) 
measured sections of the Upper Cretaceous 
Mancos Shale (upper part) and Mesaverde Group (lower 
part), Moffat County, Colorado, 11:39749 (RA;US) 
Structural geology of the northeastern flank of the Uinta 
Mountains, Moffat County, Colorado, 11:39577 (RA;US) 
Subsurface y of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 
Geologic Traps 
Characteristics of sandstone reservoirs in United States, 
11:39633 (RA;US) 
Controls of oil and gas accumulation, 11:39608 (RA;US) 
Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 
Frontier Deltas of the western Green River Basin, Wyoming, 
11:39708 (RA;US) 
Geology and occurrence of oil and gas, Wamsutter Arch, 
Wyoming, 11:39637 (RA;US) 
Geometry of producing Mesaverde Sandstones, San Juan 
cae eyes expr 
gas resources in shallow, tight pays seen northern Great 
nie LLaaUmERARIED 
Occurrence of oil and gas in the Tertiary system, Rio Blanco 
Prianpaneallitin ede Colorado, 11:39622 (RA;US) 
Primary stratigraphic traps in sandstones, 11:39597 (RA;US) 
Rationale for deliberate pursuit of stratigraphic, unconformity 
and paleogeomorphic traps, 11:39593 (RA;US) 
pide eat ce Wyoming, 11:39722 


Suatigsagiie:dille chahiniiiten, 11:39594 (RA;US) 

Stratigraphic measured sections of the Upper Cretaceous 
Mancos Shale (upper part) and Mesaverde Group (lower 
part), Moffat County, Colorado, 11:39749 (RA;US) 

Structural geology of the northeastern flank of the Uinta 
Mountains, Moffat County, Colorado, 11:39577 (RA;US) 

Unconformity traps, 11:39595 (RA;US) 

Vermilion Creek Basin area, Sweetwater County, Wyoming, 
and Moffat County, Colorado, 11:39614 (RA:US) 


Project Rio Blanco, feasibility study, Piceance Basin, 
Colorado, 11:39910 (RA;US) 
Surveys 
Western Gas Sands Project status report, 11:39789 (RA;US) 
Historical Aspects 
Oil and gas: history of development and principal fields in 
Colorado, 11:39616 (RA;US) 
Hydraulic Fracturing 
Brief report on the Cotton Valley Lime (Gilmer Limestone) of 
northeast Texas, 11:39726 (RA;US) 
Information Dissemination 
Selected list of Bureau of Mines icati 
natural gas, 1961-70, 11:39571 (RA;US) 
Maturation 


on petroleum and 


low-permeability gas reservoirs in Green River, 
Washakie, and Great Divide Basins, southwestern Wyoming, 
11:39748 (RA;US) 





Mineralogy 
FY 1985 USGS annual report, 11:39756 (R;US) 
Second technical poster session for the Multiwell 
SPE/DOE symposium on low permeability reservoirs, May 
21, 1985, Denver, Colorado, 11:39918 (R;US) 


Major gas resources in shallow, tight pays seen northern Great 
Plains, 11:39733 (RA;US) 

Origin of and conditions for shallow accumulation of natural 
gas, 11:39713 (RA;US) 

Petroleum Geology 

Depositional environments and diagenesis of some nonmarine 
Upper Cretaceous reservoir rocks, Uinta Basin, Utah, 
11:39754 (RA;US) 

Facies developinem Of the Gallup Formation, 11:39630 


Geologic factors for gas accumulation, 11:39752 (RA;US) 


from E 
Telagnaphy Clelk: (Upper Ctotacgtus) habeiwe, 11:39891 
(RA;US) 
Relationship of latest Cretaceous and Tertiary deposition and 
deformation to oil-and gas in Wyoming; 11:39638 (RA;US) 


FY 1985 USGS annual report, 11:39756 (R;US) 

Second technical poster session for the Multiwell 
SPE/DOE symposium on low permeability reservoirs, May 
21, 1985, Denver, Colorado, 11:39918 (R;US) 

Public Information 

Selected list of Bureau of Mines publications on petroleum and 
natural gas, 11:39570 (RA;US) 

Selected list of Bureau of Mines publications on petroleum and 
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program, 11:39842 (RA;US) 

Reservoir Rock 
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11:39751 (RA;US) 
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11:39633 (RA;US) 
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Colorado, 11:39580 (RA;US) 
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Permeability of Fort Union Formation sandstone samples: 
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ic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 

Potential for major natural gas resources in shallow, low- 
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reservoirs of Late Cretaceous age, Bowdoin Dome area, 
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Project Rio Blanco reservoir report, 11:39761 (RA;US) 
Source Rocks 
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Stratigraphy 
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Facies of the Mesaverde Formation, east-central Wyoming, 
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Occurrence of oil and gas in the Tertiary system, Rio Blanco 
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sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 
Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 
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stratigraphy, 11:39737 (RA;US) 

Rio Blanco outcrop investigations, 11:39734 (RA;US) 
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(RA;US) 

Second technical poster session for the Multiwell Experiment, 
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Formation northern Powder River Basin, Wyoming and 
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Stratigraphy and oil and gas production of northwest New 
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Mancos Shale (upper part) and Mesaverde Group 
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Subsurface y of the Wasatch Formation of the Uinta 
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Vermilion Creek Basin area, Sweetwater County, Wyoming, 
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Tectonics 

Laramide sediments along Wind River thrust, Wyoming, 

11:39741 (RA;US) 
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Explosive fracturing demonstration, Hampshire Gas Company 
wells Nos. 10 and 18, 11:39828 (RA;US) 


Geologic Faults 
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Depositional environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 

Geology and development history of Boxer Field, Morgan 
County, Colorado, 11:39582 (RA;US) 

Hilight Muddy Field - Lower Cretaceous transgressive 
deposits in the Powder River Basin, Wyoming, 11:39584 
(RA;US) 

Sandstone continuity in the Mesaverde Formation, Rulison 
Field area, n.w. Colorado, 11:39735 (RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 


Models 
Hunton Group (Late Ordovician, Silurian and Early 
Devonian) in the Arkoma Basin of Oklahoma, 11:39625 
(RA;US) 
Geologic Traps 
Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 
Case history of Red Wash Field, Uinta County, Utah, 11:39598 
(RA;US) 
Characteristics, and development of the Basin Dakota 
Gas Field, San Juan Basin, New Mexico, 11:39723 (RA;US) 
Comparison of Bisti and Horseshoe Canyon stratigraphic traps, 
San Juan Basin, New Mexico , 11:39596 (RA;US) 
Field, San Juan County, New Mexico, 
11:39629 (RA;US) 
Medio Field, Sandoval County, New Mexico, 11:39736 
(RA;US) 
Verde-Gallup Pool, San Juan‘County, New Mexico, 11:39627 
(RA;US) 


Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 


Inclined Strata 
Detailed stratigraphic control through dip computations, 
11:39653 (RA;US) 


i environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 
Hunton Group (Late Ordovician, Silurian and Early 
Devonian) in the Arkoma Basin of Oklahoma, 11:39625 
(RA;US) 
Mapping 
Detailed stratigraphic 
11:39653 (RA;US) 
Natural Gas Wells 
Beecher Island Field Yuma County, Colorado, 11:39709 
(RA;US) 
Petroleum Geology 
Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
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Production 

Approach to locating new wells in heterogeneous, gas 
fields, 11:39768 (RA;US) 


producing 
Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA; 


US) 
Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 
Reservoir Engineering 
Approach to locating new wells in heterogeneous, gas 
producing fields, 11:39768 (RA;US) 
Reservoir Rock 
Barrier bar sands in the Second Frontier Formation, Green 
River Basin, Wyoming, 11:39710 (RA;US) 
Beecher Island Field Yuma County, Colorado, 11:39709 
(RA;US) 


control through dip computations, 
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Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA;US) 

Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 

Comparison of Bisti and Horseshoe Canyon stratigraphic traps, 
San Juan Basin, New Mexico , 11:39596 (RA;US) 

environment of the Almond reservoirs, Patrick 

Draw Field, Wyoming, 11:39576 (RA;US) 

Gallegos-Gallup Field, San Juan County, New Mexico, 
11:39629 (RA;US) 

Geology and of Boxer Field, Morgan 
County, Colorado, 11:39582 Ske 

Preliminary report of authigenic, euhedral tourmaline crystals 
in a productive gas reservoir of the Tiger Ridge Field, 
north-central Montana, 11:39740 (RA;US) 

Sandstone continuity in the Mesaverde Formation, Rulison 
Field area, n.w. Colorado, 11:39735 (RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 

Resource Development 

Beecher Island Field Yuma County, Colorado, 11:39709 

(RA;US) 
Seismic Surveys 

Case history of Red Wash Field, Uinta County, Utah, 11:39598 

(RA;US) 


Anatomy of i 
11:39648 (RA;US) 

Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA;US) 

Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 

Case history of Red Wash Field, Uinta County, Utah, 11:39598 


(RA;US) © 
history and development of the Basin Dakota 
Gas Field, San Juan Basin, New Mexico, 11:39723 (RA;US) 
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Draw Field, Wyoming, 11:39576 (RA;US) 
environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 
Detailed stratigraphic control through dip computations, 


11:39653 (RA;US) 

Geology and dev t history of Boxer Field, Morgan 
County, Colorado, 11:39582 (RA;US) 

Hilight Muddy Field - Lower Cretaceous transgressive 
deposits in the Powder River Basin, Wyoming, 11:39584 
(RA;US) 

Hunton Group (Late Ordovician, Silurian and Early 
Devonian) in the Arkoma Basin of Oklahoma, 11:39625 
(RA;US) 

Medio Field, Sandoval County, New Mexico, 11:39736 
(RA;US) 

Sandstone continuity in the Mesaverde Formation, Rulison 
Field area, n.w. Colorado, 11:39735 (RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 

Verde-Gallup Pool, San Juan County, New Mexico, 11:39627 


hic trap, Bisti Field, New Mexico , 


Compilation 
Empirical study of the natural gas industry, 11:39893 (RA;US) 
Socio-Economic Factors 
Boom and bust in energy extraction, 11:40705 (R;US) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 


Correlations 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Reserves 


Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
NATURAL GAS WELLS 
Acidization 
Gas well stimulation using coiled tubing and acid with a 
mutual solvent, 11: 39900 (RA;US) 
Reservoir properties affecting matrix acid stimulation of 
sandstones, 11:39845 (RAS) 
Stimulation of low permeability gas wells in the Rocky 
Mountain area, 11:39856 (RA;US) 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
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Two pays stand out in Williston Basin play, 11:39878 (RA;US) 
Acoustic Monitoring ; 
Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 
Carbon Dioxide Injection 
Energized fracturing with fifty percent carbon dioxide for 
improved hydrocarbon recovery, 11:39784 (RA;US) 
hic control through dip 
Detailed stratigraphic con com; 
11:39653 (RA;US) eT 
Western Gas Sands Project status report, 11:39794 (RA;US) 
Directional Drilling 
Use of multi-drain wells to more effectively extract natural gas 
from lenticular sand reservoirs: a feasibility study, 11:39771 
(R;US) 
Drill Cores 
~~ analyses of drill core samples from Midlands 
wells - Federal 0370 No. 1 and Federal 
pore No. 1, Phillips County, Montana, 11:39728 (RA;US) 
Western gas sands project, core program, 11:39839 (RA;US) 
Drill Stem Testing 
Pacific Transmission Supply Co. Sand Ridge II Mesaverde 
massive hydraulic fracture project, Uinta County, Utah, final 
report, 11:39829 (RA;US) 
Reservoir and economic analysis federal 498-4-1, zone 1 and 2, 
11:39833 (RA;US) 
Technical submission (RFP) No. 261-76-5, 11:39826 (RA;US) 
Economic Analysis 
Tight gas reservoir, unconventional gas sources, 11:39646 
(RA;US) 
Electric Logging 
Model for the high frequency response of reservoir rocks and 
its implications on dielectric log interpretation, 11:39720 
(RA;US) 
Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 
Fracturing 


Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 

Chemical explosives fracturing field demonstrations - final 
report, 11:39843 (RA;US) 

Ecologic considerations for Project Wagon Wheel and 
hydraulic fracturing activities, 11:39841 (RA;US) 

Ecological considerations for Project Wagon Wheel and 
hydraulic fracturing activities, 11:39840 (RA;US) 

Gasbuggy preshot summary report, 11:39853 (RA;US) 

In-situ evaluation of several tailored-pulse well-shooting 
concepts, 11:39905 (RA;US) 

Mechanical properties of rocks from the site of the Rio Blanco 
gas stimulation experiment, 11:39909 (RA;US) 

Permeability of Fort Union Formation sandstone samples: 
project Rio Blanco, 11:39847 (RA;US) 

Project Rio Blanco data production testing, alternate 
reentry hole RB-AR-2, 11:39775 (RA;US) 

Project Rio Blanco final report, reentry drilling and testing of 
RB-E-01 Well, 11:39825 (RA;US) 

Project Rio Blanco, feasibility study, Piceance Basin, 
Colorado, 11:39910 (RA;US) 

Project Rio Blanco, joint plowshare-industry experiment, 
technical concept, ate "39911 (RA;US) 

Project Rio Blanco, Definition Plan, Volume I, 11:39912 
(RA;US) 

Project Rio Blanco, Definition Plan, Volume II, 11:39913 
(RA;US) 

Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 

Project Rio Blanco, technical studies II, 11:39915 (RA;US) 

Project Rulison feasibility study, 11:39848 (RA;US) 

Project Rulison - site evaluation pre-shot - reservoir report, 
11:39849 (RA;US) 

Project Wagon Wheel, 11:39776 (RA;US) 

Rio Blanco massive hydraulic fracture project definition, 
11:39827 (RA;US) 

Stimulation 


Projected reservoir performance, Rio Blanco Project, 11:39824 
(RA;US) 
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Flow Rate 
Predicting reserves and forecasting flow rates of relatively 
tight gas wells using limited performance data, 11:39762 
(RA;US) 
Fluid Injection Processes 
Western Gas Sands Project status report, 11:39797 (RA;US) 
Western Gas Sands Project status report, 11:39798 (RA;US) 
Western Gas Sands Project status report, 11:39799 (RA;US) 
Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 
Formation Damage 
Fourth monthly technical letter report, 11:39821 (RA;US) 
Fracturing fluid rock interaction of Cotton Valley Lime 
Formation, 11:39837 (RA;US) 
Gas well stimulation using coiled tubing and acid with a 
mutual solvent, 11:39900 (RA;US) 
Pre-MHF buildup Rio Blanco natural gas federal No. 498-4-1, 
11:39760 (RA;US) 
Removal of water blocks from gas-producing formations, 
11:39770 (RA;US) 
Special drilling fluids reduce formation damage, 11:39675 
(RA;US) 
Stimulating tight Sonora zones using low rates, 11:39873 
(RA;US) 


Brief report on stratigraphy and gas production of Washakie 
Basin, Wyoming, 11:39725 (RAUS) 

Continuity and permeability development in the tight gas sands 
. Of the eastern Uinta Basin, Utah, 11:39850 (RA;US) 

Field evaluations of reservoir fracturing, 11:39814 (RA;US) 

Field evaluations of reservoir fracturing, first quarterly status 
report - 1979, 11:39671 (RA;US) 

Large fracture treatments may unlock tight reservoirs, Part 1 
and 2, 11:39855 (RA;US) 

Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 

Predicting the in-situ stress for deep wells using differential 
strain curve analysis, 11:39907 (RA;US) 

Reservoir stimulation: right diagnosis still elusive, 11:39854 
(RA;US) 

Second monthly technical letter report, 11:39819 (RA;US) 

Third monthly technical letter report, insane Oa 

Use of bottom hole pressure analysis in optimizing frac design- 
Anadarko Basin of western Oklahoma, 11:39659 (RA;US) 

Gamma Logging 
FY 1985 USGS annual report, 11:39756 (R;US) 
Methods to Letter determine hydraulic fracture height, 


11:39871 (RA;US) 
Spectralog applications in complex formation evaluation, 
11:39755 (RA;US) 


Gamma-Gamma Logging 
Well log analysis in the Cretaceous gas sands of northern 
Montana, 11:39757 (RA;US) 
Gas 
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Western Gas Sands Project status report, April 1-30, 1980, 
11:39804 (RA;US) 
Western Gas Sands Project status report, May 1-31, 1980, 
11:39805 (RA;US) 


Anomalies 
Importance of abnormal formation pressures, 11:39764 
(RA;US) 


Hydraulic Fracturing 
Analysis of hydraulic fracturing problems, 11:39785 (RA;US) 

Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA:US) 

Another significant step in the evolution of stimulation 
treatments in the Muddy J Sand - Wattenberg Field, 
11:39858 (RA;US) 

Beecher Island Field Yuma County, Colorado, 11:39709 
(RA;US) 

Brief report on the Cotton Valley Lime (Gilmer Limestone) of 
northeast Texas, 11:39726 (RA;US) 

a 11:39917 
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production 
Colorado, 11:39817 (RA;US) 


Determination of principal stresses and confinement of 
hydraulic fractures in Cotton Valley, 11:39870 (RA;US) 
Determination of the optimum massive hydraulic fracturing 
design for stimulation of the Wasatch and Mesaverde 
Formation, 11:39880 (RA;US) 
Development of a wireline tool for in-situ stress measurement 
by hydraulic fracturing, 11:39780 (RA;US) 
DOE/GRI field experiments in western low-permeability gas 
reservoirs, 11:39892 (RA;US) 
Drilling and fracturing improvements for low-permeability gas 
sitebeanetemgratinatmemmea 
Dynamic experiments t settling in cross-linked 
fracturing fluids, 11:39669 (RA;US) 
considerations for Project Wagon Wheel and 
hydraulic fracturing activities, 11:39841 (RA;US) 


Effect of fracture azimuth on production with application to 
the Wattenberg Gas Field, 11:39859 (RA;US) 

Effect sand handling equipment has on prop sand quality, 
11:39869 (RA;US) 


Effects of fracture and reservoir on recovery from 
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Field evaluations of reservoir fracturing, third quarterly status 
report - 1979, 11:39898 (RA;US) 

Field evaluations of reservoir fracturing, second quarterly 
status report 1979, 11:39899 (RA;US) 

First monthly technical letter report, 11:39883 (RA;US) 

Foam frac in the Mesaverde, 11:39901 (RA;US) 

Frac procedure Natural Buttes No. 18, Uinta County, Utah, 
11:39834 (RA;US) 

Fracture - mapping - tilt method, 11:39875 (RA;US) 

Fracture design for suspended sand packs, 11:39872 (RA;US) 

Fracture evaluation with pressure transient tests in low- 
permeability gas reservoirs. Part II: field examples, 11:39783 
(RA;US) 


Fracture mapping has become a viable technology, 11:39908 
(RA;US) 

Fracture technology breaks gas productivity barrier, 11:39877 
(RA;US) 

Gas well stimulation with a viscous water-base fracturing fluid, 
11:39904 (RA;US) 

of Mesaverde development in the San Juan Basin, 
11:39863 (RA;US) 

Horizontal fracture design based on propped fracture area, 
11:39664 (RA;US) 

Hydraulic fracture propagation in layered rock: experimental 
studies of fracture containment, 11:41891 (RA;US) 
Hydraulic fracturing near interfaces, 11:39881 (RA;US) 

Hydraulic fracturing of deep wells, 11:39673 (RA;US) 

Hydraulic fracturing in porous-permeable materials, 11:39674 
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In-situ evaluation of several tailored-pulse well-shooting 
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Laboratory and field Limestone Formation in Muse-Duke Well 
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instrumentation, 11:39779 (RA;US) 

Massive hydraulic fracturing well Federal No. 498-4-1, Rio 
Blanco County, Colorado, 11:39831 (RA;US) 

Massive hydraulic fracturing in the Natural Buttes Unit, Uinta 

County, Utah, 11:39884 (RA;US) 
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Mesaverde hydraulic fracture stimulation northern Piceance 
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Methods to better determine hydraulic fracture height, 
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Natural Buttes Utah massive hydraulic fracturing project, 
11:39778 (RA;US) 
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Pacific Transmission Supply Co. Sand Ridge II Mesaverde 
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Phase I report, 11:39832 (RA;US) 
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(RA;US) 
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Professional design imperative in fracturing, 11:39666 (RA;US) 
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by Pacific Transmission Supply Company in 
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Reservoir and economic analysis federal 498-4-1, zone 1 and 2, 
11:39833 (RA;US) 

Review of fracture fluid - reservoir interactions in tight gas 
formations, 11:39882 (RA;US) 

Rio Blanco massive hydraulic fracture project definition, 
11:39827 (RA;US) 

Rio Blanco massive hydraulic fracture, Phase II: organization, 
11:39852 (RA;US) 

Sand prop holds open record frac in east Texas, 11:39876 
(RA;US) 

Second technical poster session for the Multiwell Experiment, 
SPE/DOE symposium on low permeability reservoirs, May 
21, 1985, Denver, Colorado, 11:39918 (R;US) 

performance prediction method for vertically 
fractured gas wells, 11:39818 (RA;US) 

Status reports on the Fort Worth Basin, 11:39889 (RA;US) 

aAe tight Sonora zones using low rates, 11:39873 

Stimulation of gas production by MHF-Mesaverde Formation, 
Piceance Basin, Rio Blanco and Mesa counties, Colorado, 
11:39815 (RA;US) 

Stimulation of gas production by massive hydraulic fracturing - 
Mesaverde Foreation, 11:39835 (RA;US) 

Stimulation of low permeability gas wells in the Rocky 
Mountain area, 11:39856 (RA;US) 

Strain-relaxation measurements in the Mesaverde and Mancos 
Shales, Uinta Basin, Utah, 11:39865 (RA;US) 

Stresses and displacements around hydraulically fractured 
wells, 11:41899 (RA;US) 

Study of inclined hydraulic fractures, 11:41900 (RA;US) 

Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 

Successful stimulation of ~ thick, low-pressure, water-sensitive 
gas reservoir by pseudolimited entry, 11:39886 (RA;US) 
Technical submission (RFP) No. 261-76-5, 11:39826 (RA;US) 
Technology and economics of gas recovery from tight sands, 


11:39781 (RA;US) 
Use of high-strength ceramic beads for propping deep 
hydraulic fractures, 11:39668 (RA;US) 
Western Gas Sands Project status report, 11:39787 (RA;US) 
Western Gas Sands Project status report, 11:39788 (RA;US) 
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Western Gas Sand Project status report, 11:39790 (RA;US) 
Western Gas Sands Project status report, 11:39791 (RA;US) 
Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 
Western Gas Sands Project status report, 11:39793 (RA;US) 
Western Gas Sands Project status report, 11:39794 (RA;US) 
Western Gas Sands Project status report, 11:39795 (RA;US) 
Western Gas Sands Project status report, 11:39796 (RA;US) 
Western Gas Sands Project status report, 11:39797 (RA;US) 
Western Gas Sands Project status report, 11:39798 (RA;US) 
Western Gas Sands Project status report, 11:39799 (RA;US) 
Western Gas Sands Project status report, December 1-31, 1979, 
11:39800 (RA;US) 
Western Gas Sands Project, January 1-31, 1980, 11:39801 
(RA;US) 
Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 
Western Gas Sands Project status report,’ March 1-31, 1980, 
11:39803 (RA;US) 
Western Gas Sands Project status report, April 1-30, 1980, 
11:39804 (RA;US) 
Western Gas Sands Project status report, May 1-31, 1980, 
11:39805 (RA;US) 
Western Gas Sands Project status report, June 1-30, 1980, 
11:39806 (RA;US) 
Western gas sands project status report, 11:39838 (RA;US) 
Wireline hydraulic fracturing tool for the determination of in- 
situ stress contrasts, 11:39906 (RA;US) 
Natural Gas Deposits 
Two pays stand out in Williston Basin play, 11:39878 (RA;US) 
Neutron Logging 
Removal of water blocks from gas-producing formations, 
11:39770 (RA;US) 
Well log analysis in the Cretaceous gas sands of northern 
Montana, 11:39757 (RA;US) 
Nuclear Magnetic Logging 
NMR determination of porosity and permeability of western 
tight gas sands, 11:39721 (RA;US) 
NMR measurements on Western Gas Sands core, 11:39719 
(RA;US) 
Western Gas Sands Project status report, May 1-31, 1980, 
11:39805 (RA;US) 
Performance 
Conduct and analysis of well tests for determination of gas 
reservoir parameters, 11:39769 (RA;US) 
Performance Testing 
Uinta Basin lenticular sandstone reservoir characteristics, 
11:39717 (RA;US) 
Production 
Conduct and analysis of well tests for determination of gas 
reservoir parameters, 11:39769 (RA;US) 
Continuity and permeability development in the tight gas sands 
of the eastern Uinta Basin, Utah, 11:39850 (RA;US) 
Decline curve analysis, 11:35672 (RA;US) 
Frac procedure Natural Buttes No. 18, Uinta County, Utah, 
11:39834 (RA;US) 
FY 1985 USGS annual report, 11:39756 (R;US) 
Niobrara gas play: exploration and development of a low- 


tight gas wells using limited performance data, 1::39762 
(RA;US) 
Project Rio Blanco data report, production testing, alternate 
reentry hole RB-AR-2, 11:39775 (RA;US) 
Reservoir evaluation of the Old Squaw’s Crossing Uinta Basin, 
Utah, 11:39765 (RA;US) 
y and oil and gas production of northwest New 
Mexico, fi :39658 (RA;US) 
Testing and analyzing low-permeability fractured gas wells, 
11:39885 (RA;US) 
Tight gas reservoir, unconventional gas sources, 11:39646 
(RA;US) 
Uinta Basin lenticular sandstone reservoir characteristics, 
11:39717 (RA;US) 
Well test analysis in tight gas reservoirs, 11:39902 (RA;US) 
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Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Western Gas Sands Project Logging Program, 11:39766 
(RA;US) 

Production Logging 
Fourth monthly technical letter report, 11:39821 (RA;US) 
Third monthly technical letter report, 11:39820 (RA;US) 


Productivity 
Cursory study of the relationship between the productivity of 
Uinta Basin gas wells and proximity to lineaments, 11:39667 
(RA;US) 


Agents 
Stimulating tight Sonora zones using low rates, 11:39873 
(RA;US) 
Radioactive Effluents 
Project Rio Blanco final report, reentry drilling and testing of 
RB-E-01 Well, 11:39825 (RA;US) 
Reservoir Pressure 
FY 1985 USGS annual report, 11:39756 (R;US) 
Rock-Fluid Interactions 
Western Gas Sands Project status report, 11:39796 (RA;US) 


Western Gas Sands Project status report, December 1-31, 1979, 


11:39800 (RA;US) 

Rotary Drilling 

. Faull-scale laboratory drilling tests on sandstone and dolomite - 
final report, 11:39662 (RA;US) 

Sonic Logging 

Methods to better determine hydraulic fracture height, 

11:39871 (RA;US) 

Wi 


permeability gas 
Mountain area, 11:39856 (RA:US) 
Well Casings 
Rio Blanco massive hydraulic fracture, 11:39763 (RA;US) 
Well Completion 
Gasbuggy preshot summary report, 11:39853 (RA;US) 
History of Mesaverde development in the San Juan Basin, 
11:39863 (RA;US) 
Importance of abnormal formation pressures, 11:39764 
(RA;US) 
Phase II report and second monthly technical letter report, 
11:39816 (RA;US) 
Project Rio Blanco data report, production testing, alternate 
reentry hole RB-AR-2, 11:39775 (RA;US) 
Project Rio Blanco reservoir report, 11:39761 (RA;US) 
Second monthly technical letter report, 11:39819 (RA;US) 
Third monthly technical letter report, 11:39820 (RA;US) 
Two pays stand out in Williston Basin play, 11:39878 (RA;US) 
Well log analysis in the Cretaceous gas sands of northern 
Montana, 11:39757 (RA;US) 
Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 
Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 
Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 
Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 
Well Drilling 
Rio Blanco massive hydraulic fracture, 11:39763 (RA;US) 
Special drilling fluids reduce formation damage, 11:39675 
(RA;US) 
Use of multi-drain wells to more effectively extract natural 


gas 
from lenticular sand reservoirs: a feasibility study, 11:39771 


(R;US) 

Western Gas Sands Project status report, 11:39793 (RA;US) 

Western Gas Sands Project, January 1-31, 1980, 11:39801 
(RA;US) 

Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 


Western Gas Sands Project, project plan document FY 1981, 
11:39809 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Well Logging 

Field evaluations of reservoir fracturing, 11:39814 (RA;US) 

Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 

Pacific Transmission Supply Co. Sand Ridge II Mesaverde 
massive hydraulic fracture project, Uinta County, Utah, final 
report, 11:39829 (RA;US) 

Project Rio Blanco reservoir report, 11:39761 (RA;US) 

Rio Blanco massive hydraulic fracture, 11:39763 (RA;US) 

Second technical poster session for the Multiwell Experiment, 

reservoirs, May 


Well log applications in rock mechanics, 11:39716 (RA;US) 

Western Gas Sands Project status report, 11:39793 (RA;US) 

Western Gas Sands Project status report, 11:39798 (RA;US) 

Western Gas Sands Project status report, 11:39799 (RA;US) 

Western Gas Sands Project, January 1-31, 1980, 11:39801 
(RA;US) 

Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 

Western Gas Sands Project, project plan document FY 1981, 
11:39809 (RA;US) 

Western gas sands project, core program, 11:39839 (RA;US) 

Western Gas Sands Project Logging Program, 11:39766 
(RA;US) 

Well Logging Equipment 

Development of a wireline tool for in-situ stress measurement 

by hydraulic fracturing, 11:39780 (RA;US) 
Well Pressure 

Influence of vertical fracture i active and 
observation wells on the interference tests, 11:39758 
(RA;US) 

Predicting reserves and forecasting flow rates of relatively 
tight gas wells using limited performance data, 11:39762 
(RA;US) 

Reservoir evaluation of the Old Squaw’s Crossing Uinta Basin, 
Utah, 11:39765 (RA;US) 

Testing and analyzing low-permeability fractured gas wells, 
11:39885 (RA;US) 

Well test analysis in tight gas reservoirs, 11:39902 (RA;US) 

Well Servicing 

Fourth monthly technical letter report, 11:39821 (RA;US) 

Fracturing fluid rock interaction of Cotton Valley Lime 
Formation, 11:39837 (RA;US) 

Influence of vertical fracture i active and 
observation wells on the interference tests, 11:39758 
(RA;US) 

Removal of water blocks from gas-producing formations, 
11:39770 (RA;US) 

Second monthly technical letter report, 11:39819 (RA;US) 

Third monthly technical letter report, 11:39820 (RA;US) 

Well Spacing 

Preliminary determination of the spatial geometry of four 
hydraulic fractures at TES1: Site 17 Rock Springs, 
Wyoming, 11:41894 (RA;US) 

Western gas sands project, core program, 11:39839 (RA;US) 

Well Stimulation 

Western Gas Sands Project Logging Program, 11:39766 
(RA;US) 

Western gas sands project, core program, 11:39767 (RA;US) 

GASOLINE 


NATURAL 


See NATURAL GAS LIQUIDS 


NATURAL LIGHTING 


See DAYLIGHTING 





NATURAL RADIOACTIVITY 
Dose Equivalents 


NATURAL RADIOACTIVITY 
For unspecified naturally occurring radioisotopes only; not for 
‘BACKGROUND RADIATION. 
Dose Equivalents 
a of the gamma dose rate and locations with extremely 
aastnel elton, 11:41616 RADE German) 
Radiation Doses 
Radiation exposure from Re-226 in the skeleton, 11:41729 
(RA;DE;In German) 
Assessment 
Absorption and removal of Ra-226, Pb-210 and Po-210. by 
humans and the resulting radiation exposure, 11:41728 
;DE;In German) 
NAVAL PETROLEUM RESERVE 
Environment 
Biological assessment of the effects of p production at 
maximum efficient rate, Naval Petroleum Reserve No. 1 (Elk 
Hills), Kern County, California, on the endangered San 
Joaquin kit fox, Vulpes macrotis mutica, 11:39691 (R;US) 


Natural Gas Deposits 
Niobrara gas play: exploration and t of a low- 
pressure, low-permeability gas reservoirs, 11:39753 (RA;US) 
Natural Gas Wells 


Niobrara gas play: exploration and development of a low- 
I ility gas reservoirs, 11:39753 (RA;US) 


ipation on neutron emission prior to 
fission, 11:42217 (J;US) 
NEODYMIUM 150 
Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 150/sup */, 11:42185 (J;US) 
NEODYMIUM CHLORIDES 


150/sup */, 11:42185 (J;US) 


Absorption Spectroscopy 
Absorption spectrophotometric studies of some lanthanide and 
actinide halides under pressure, 11:41220 (R;US) 
NEODYMIUM LASERS 
Computerized Simulation 
Modeling broad-band and multiple-frequency 
from glass laser amplifiers, 11:41292 (J;US) 
Pulses 
Modeling broad-band and multiple-frequency 
from glass laser amplifiers, 11:41292 (J;US) 
NEON 
Inner-Shell Ionization 
Production of very-low-energy highly 
radiation, 11:41987 (J;US) 
Ton Sources 


Production of very-low-energy highly 
synchrotron radiation, 11:41987 (J;US) 


Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) 
NEON IONS 


ions by — 


ions by 


Biology and Medicine Division annual report, 1985, 11:41703 
(R;US) 


Geochemistry 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects. Annual report, October 1984-September 1985. 
Volume 4, 11:41622 (R;US) 
Mass 
Quantification of neptunium by i 
spectrometry, 11:41138 (R;US) 


Purification 
Quantification of neptunium by 
spectrometry, 11:41138 am 


dilution mass 


dilution mass 
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Solubility 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects. Annual report, October 1964-September 1985. 
Volume 4, 11:41622 (R;US) 
Temperature effects on the solubility and speciation of selected 
actinides, 11:40000 (R;US) 
Sorption 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects. Annual October 1984-September 1985. 
Volume 4, 11:41622 (R;US) 
NEPTUNIUM 237 


Decay 
Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 
Cross section of the **7Np neutron induced fission in the (n, 
n’f) threshold range, 11:42188 (R;SU;In Russian) 
NEPTUNYL COMPLEXES 
Chemical Reactions 
Chemical equilibria in actinoide carbonate systems, 11:41219 
(R;FR) 
NERVE CELLS 
Localization 
Autoradiographic studies on the distribution of *C-5,7- 
dihydro: in the brain of new-born rat, 11:41710 
(R;DE;In German) 
Mathematical Models 
Neurons with hysteresis from a network that can learn without 
any changes in synaptic connection strengths, 11:41711 
(R;US) 


NETHERLANDS 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments to the siting of 
waste management facilities, 11:40008 (R;US) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUTRAL PARTICLES 
Particle Identification 
Upper limits for the production of light short-lived neutral 
particles in radiative Y decay, 11:42032 (J;US) 
NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRALIZATION (PHYSICAL) 
See RECOMBINATION 


Determination of the neutrino fluxes in the Brookhaven wide- 
band beams, !1:42024 (J;US) 
NEUTRINO DETECTION 
Meetings 


Feasibility of the solar neutrino detection with Pb by 
geochemical and accelerator mass spectroscopical 
measurements. Proceedings, 11:41442 (R;DE) 

NEUTRINO-ELECTRON INTERACTIONS 
See also ANTINEUTRINO-ELECTRON INTERACTIONS 
Interactions 


Determination of the neutrino fluxes in the Brookhaven wide- 
band beams, 11:42024 (J;US) 
NEUTRINO-NEUTRON INTERACTIONS 
Quasi-Elastic Scattering 
Determination of the neutrino fluxes in the Brookhaven wide- 
band beams, 11:42024 (J;US) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
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Neutral-Current Interactions 
Determination of the neutrino fluxes in the Brookhaven wide- 
band beams, 11:42024 (J;US) 
NEUTRINOS 
See also MUON NEUTRINOS 


Analytical/experimental investigation of corpuscular radiation 
detectors. ly report No. 1. June-August 1985, 
11:41421 (R;US) 

Mass Spectra 

Stech and Fritzsch hypotheses in the leptonic sector: 
Addendum to "Neutrino mass limits from the Fritzsch mass 
matrix.”, 11:42071 (J;US) 

Particle Production 
Search for single photons from radiative neutrino or 

supersymmetric particle production, 11:42022 (R;US) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTORS 
Neutron and gamma-ray sensitivity of an argon-filled ion 
chamber. Research report, June-September 1985, 11:41117 
(R;US) 
NEUTRON DOSIMETRY 


Climax spent fuel Progress report, September 1980- 


dosimetry. 
September 1981, 11:40026 (R;US) 
Comparisons 


Twenty-second ORNL intercomparison of criticality accident 
dosimetry systems, ee ane 12-16, 1985, 11:42242 (R;US) 
Nuclear Data Collections 
ENDF/B-5 (Rev. 2) Dosimetry File. Summary of contents and 
documentation, 11:42134 (R;XA) 
International Reactor Dosimetry File (IRDF-85), 11:42429 
(R;XA) 
S Codes 
Spectral analysis of some fission neutron sources with the 
SOHO code from BONNER sphere data, 11:40069 (R;FR;In 


COLLI - a Monte Carlo program for calculating neutron 
spectral fluences in the energy range 10 keV to 20 MeV - 
description and application, 11:42233 (R;DE;In German) 

NEUTRON MATTER 


Capture 
Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 
Graphs of evaluated neutron cross sections in JENDL-2, 
11:42139 (R;JP) 


Charge-Exchange Reactions 

Nuclear Physics Laboratory, University of Oxford, 11:42193 

(RA;GB) 
Cross Sections 

Complete AMPX-II 219 group neutron cross-section library 
production and validation for criticality safety calculations, 
11:40405 (R;IT) 

Neutron cross section measurements using the ORELA: 
Ni(n,x), “Ca(n,x), *Ne(n,y), “°Os(n,n ‘), /sup 
186,187,188, 189/Os(n,x), *°Os(n,y), /sup 
148,149,150/Sm(n,y), **Ta(n,y), /sup 86,87,88/Sr(n,x), 

“ Ar(n,x), the stable tellurium isotopes (n,y), and **Ti(n,x). 
Progress report, September 1, 1985-May 31, 1986, 11:42169 
{R;US) 

Elastic Scattering 

ADAPE program for calculation of the cross sections of 
neutron inelastic scattering on deformed nuclei in the 
adiabatic approximation by the coupled channel method, 
11:42189 (R;SU;In Russian) 

it of Physics, University of Edinburgh, 11:42173 
(RA;GB) 
of evaluated neutron cross sections in JENDL-2, 
11:42139 (R;JP) 


Investigation of the neutron-deuteron system in the energy 
range from 20 to 50 MeV, 11:42153 (R;DE;In German) 
Fission 
Cross section of the *7Np neutron induced fission in the (n, 
n’f) threshold range, 11:42188 (R;SU;In Russian) 
of evaluated neutron cross sections in JENDL-2, 
11:42139 (R;JP) 
Inelastic Scattering 
ADAPE program for calculation of the cross sections of 
neutron inelastic scattering on deformed nuclei in the 
adiabatic by the coupled channel method, 
11:42189 (R;SU;In Russian) 


in Birmingham: m 
11:42161 (RA;GB) 

Department of Physics, University of Edinburgh, 11:42173 
(RA;GB) 

Graphs of evaluated neutron cross sections in JENDL-2, 
11:42139 (R;JP) 

Investigation of the neutron-deuteron system in the energy 
range from 20 to 50 MeV, 11:42153 (R;DE;In German) 
Nuclear Physics Laboratory, University of Oxford, 11:42193 

(RA;GB) 
Nuclear Data Collections 

ACTL-82. The LLNL Neutron Activation Cross-Section 
Library of 1982. Summary of contents, 11:42434 (R;XA) 

ENDF/B-4 General Purpose File 1974. Summary of contents 
and documentation, 11:42133 (R;XA) 

ENDF/B-5 (Rev. 2) Dosimetry File. Summary of contents and 
documentation, 11:42134 (R;XA) 

ENDF/B-S5 activation file (Rev. 2), 11:42138 (R;XA) 

ENDF/B-S5 Fission Products Library. Rev. 2. Summary 
documentation, 11:42135 (R;XA) 

ENDL-82. The LLNL Evaluated Neutron Data Library of 
1982. Summary of contents, 11:42433 (R;XA) 

ENDL-84. The Lawrence Livermore National Laboratory 
Evaluated Nuclear Data in the ENDF-V format. 
Contents and documentation, 11:42132 (R;XA) 

EXFOR-INDEX. Index to EXFOR Neutron Data 1985. 
Summary documentation, 11:42436 (R;XA) 

EXFOR-VIEN. Various international evaluated neutron data 
in EXFOR format, 11:42137 (R;XA) 

INDL/V (85). IAEA Nuclear Data Library for various 
neutron data evaluations in ENDF-5 format. Contents and 
documentation, 11:42136 (R;XA) 

Nuclear Potential 

Temperature-dependent optical potential and mean free path 

based on Skyrme interactions, 11:42204 (R;DE) 
P Invariance 

P- and T-noninvariant rotation of a neutron spin during 

scattering, 11:42209 (R;SU;In Russian) 
Precompound-Nucleus Emission 

Nuclear Physics Laboratory, University of Oxford, 11:42193 

(RA;GB) 
T Invariance 

P- and T-noninvariant rotation of a neutron spin during 

scattering, 11:42209 (R;SU;In Russian) 
Total Cross Sections 

ADAPE program for calculation of the cross sections of 
neutron inelastic scattering on deformed nuclei in the 
adiabatic approximation by the coupled channel method, 
11:42189 (R;SU;In Russian) 

of evaluated neutron cross sections in JENDL-2, 
11:42139 (R;JP) 
NEUTRON SOURCE FACILITIES 
Construction 

Use of the National Low-Temperature Neutron Irradiation 
Facility (NLTNIF) for fusion materials research, 11:42332 
(RA;US) 


Use of the National Low-Temperature Neutron Irradiation 
Facility (NLTNIF) for fusion materials research, 11:42332 
(RA;US) 

Fabrication 

Survey of fusion reactor technology. Conceptural design of 

tokamak fusion power reactor and development of 





experimental technology for fusion research, 11:42300 
peer Korean) 


D-T neutron sources as an alternative to research reactors 
(Neutron activation analysis and other applications using the 
neutron generators), 11:41133 (RA;XA) 

NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Department of Physics Radiation Center, University of 


Laboratory, 11:42144 (RA;GB) 
Neutron Spectra 
Spectral analysis of some fission neutron sources with the 
SOHO code from BONNER sphere data, 11:40069 (R;FR;In 
French) 
Research Programs 
Research reactors and alternative devices for research. Report 
of a consultants’ meeting on alternatives to research reactors 
as a research tool held in Uppsala, Sweden, 18-21 June 1984, 
11:40072 (R;XA) 


apices snr of a three-dimensional 
coordinate measuring table, 11:41370 (R;DE;In German) 
Measuring the dynamic of a three axis coordinate 
measuring table, 11:41369 (R;DE;In German) 


Radioisotope neutron sources. Characteristics and applications, 
11:40071 (RA;XA) 
Uses 


Radioisotope neutron sources. Characteristics and applications, 
11:40071 (RA;XA) 
Research reactors and alternative devices for research. Report 
of a consultants’ meeting on alternatives to research reactors 
as a research tool held in Uppsala, Sweden, 18-21 June 1984, 
11:40072 (R;XA) 
NEUTRON SPECTRA 


Microdosimetric spectra measurements of JANUS neutrons, 
11:40469 (J;GB) 
NEUTRON SPECTRO! 


Performance 
Department of Physics, University of Birmingham: the use of a 
deuterated scintillator for in situ neutron spectrometry, 
11:41451 (RA;GB) 
IN SPECTROSCOPY 
Department of Physics Radiation Center, University of 
Birmingham, 11:41395 (RA;GB) 
NEUTRON STARS 
Gamma Spectroscopy 
Very high energy gamma ray astrophysics, 11:41929 (R;US) 
IN TRANSPORT 


Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 
A Codes 


Complete AMPX-II 219 group neutron cross-section library 
production and validation for criticality safety calculations, 
11:40405 (R;IT) 


Algorithms 
Solution of problem for neutron diffusion in regions including 
hollows, 11:42229 (R;SU;In Russian) 
C Codes 
COLLI - a Monte Carlo program for calculating neutron 
spectral fluences in the energy range 10 keV to 20 MeV - 
description and application, 11:42233 (R;DE;In German) 
Computer Codes 
Calculation of anisotropic few-group constants in asymptotic 
cells: the code ANICELL, 11:42232 (R;HU) 


Multigroup Theory 
Solution of problem for neutron diffusion in regions including 
hollows, 11:42229 (R;SU;In Russian) 
NEUTRON TRANSPORT THEORY 
Nuclear data, cross section libraries and their application in 
nuclear technology, 11:42206 (R;DE) 
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Correlation Functions 
Pairing corrections of small relative momentum neutrons in the 
pPb interactions at 7.5 Gev/c, 11:42010 (R;SU;In Russian) 
Pair Production 
Pairing corrections of small relative momentum neutrons in the 
pPb interactions at 7.5 Gev/c, 11:42010 (R;SU;In Russian) 
NEVADA 
Natural Gas Deposits 
Western Gas Sands Project status report, 11:39794 (RA;US) 
Natural Gas Wells 
Western Gas Sands Project status report, 11:39794 (RA;US) 
Tourism 
High-level nuciear waste transport and storage assessment of 
potential impacts on tourism in the Las Vegas area. Nevada 
Nuclear Waste Storage Investigations Project, 11:39983 
(R;US) 
NEVADA TEST SITE 
Environment 
1985 environmental report: Sandia National Laboratories, 
Tonopah Test Range, Tonopah, Nevada, 11:41632 (R;US) 
Geology 
Geologic map of the Jackass Flats Area, Nye County, Nevada, 
11:41878 (R;US) 
Stratigraphy 
Geologic map of the Jackass Flats Area, Nye County, Nevada, 
11:41878 (R;US) 
NEW MEXICO 
Coal 
211, 11:39635 (RA;US) 
Geologic History 
Fluvial and eolian sandstone bodies in Colorado Plateau, 
11: 39632 (RA;US) 
Pre-Morrison stratigraphy of the southern and western San 
Juan Basin, 11:41852 (RA;US) 
Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 
Spatial dimensions of Upper Cretaceous Sandstones, Rocky 
Mountain area, 11:41851 (RA;US) 
Tectonics of the San Juan Basin and surrounding areas, 
11:41845 (RA;US) 
Geology 
Pre-Morrison stratigraphy of the southern and western San 
Juan Basin, 11:41852 (RA;US) 
Hazardous Materials 
New Mexico hazardous materials 
incident analysis, 11:39973 (R;US) 
Hot-Dry-Rock Systems 
Acoustic methods for detecting water filled fractures using 
commercial logging tools, 11:40263 (RA;US) — 


rtation survey and 


Bibliography of the geology and hydrology, San Juan Basin, 
New Mexico, Colorado, Arizona, and Utah, 11:39524 
(RA;US) 

Natural Gas Deposits 

211, 11:39635 (RA;US) 

Cretaceous oil and gas horizons of the San Juan Basin, 
Colorado and New Mexico, 11:39626 (RA;US) 

Facies development of the Gallup Formation, 11:39630 
(RA;US) 

Geometry of producing Mesaverde Sandstones, San Juan 
Basin, 11:39739 (RA;US) 

History of the development of the Pictured Cliffs Sandstone in 
the San Juan Basin of northwestern New Mexico, 11:39738 
(RA;US) 

Larger frac treatments considered for Basin Dakota, 11:39867 
(RA;US) 

Pseudolimited entry: sand fracturing technique for 
simultaneous treatment of multiple plays, 11:39887 (RA;US) 

Relation of coastal and submarine topography to Cretaceous 
stratigraphy, 11:39737 (RA;US) 

Reservoir characteristics of Cretaceous Sands of San Juan 
Basin, 11:39617 (RA;US) 
i y and oil and gas production of northwest New 
Mexico, 11:39658 (RA;US) 
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Natural Gas Fields 
Anatomy of stratigraphic trap, Bisti Field, New Mexico , 
11: 39648 (RA;US) 
Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 
Characteristics, hi and development of the Basin Dakota 
Gas Field, San Juan Basin, New Mexico, 11:39723 (RA;US) 
Comparison of Bisti and Horseshoe Canyon stratigraphic traps, 
San Juan Basin, New Mexico , 11:39596 (RA;US) 
up Field, San Juan County, New Mexico, 
11:39629 (RA;US) 
Medio Field, Sandoval County, New Mexico, 11:39736 
(RA;US) 
Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 
Verde-Gallup Pool, San Juan County, New Mexico, 11:39627 
(RA;US) 
Natural Gas Wells 
Larger frac treatments considered for Basin Dakota, 11:39867 
(RA;US) 
Pseudolimited entry: sand fracturing technique for 
simultaneous treatment of multiple plays, 11:39887 (RA;US) 
Oil Fields 
Anatomy of stratigraphic trap, Bisti Field, New Mexico , 
11:39648 (RA;US) 
Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 
Comparison of Bisti and Horseshoe Canyon stratigraphic traps, 
San Juan Basin, New Mexico , 11:39596 (RA;US) 
Cretaceous Strike-Valley Sandstone reservoirs, northwestern 
New Mexico, 11:39650 (RA;US) 
Gallegos-Gallup Field, San Juan County, New Mexico, 
11:39629 (RA;US) 
Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 


11:39631 (RA;US) 
Verde-Gallup Pool, San Juan County, New Mexico, 11:39627 
(RA;US) 


Petroleum Deposits 
211, 11:39635 (RA;US) 
Characteristics, history and development of the Basin Dakota 
Gas Field, San Juan Basin, New Mexico, 11:39723 (RA;US) 
Cretaceous oil and gas horizons of the San Juan Basin, 
Colorado and New Mexico, 11:39626 (RA;US) 
Facies development of the Gallup Formation, 11:39630 


(RA;US) 
Regional geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 
Relation of coastal and submarine topography to Cretaceous 
one 11:39737 (RA;US) 
Reservoir characteristics of Cretaceous Sands of San Juan 
Basin, 11:39617 (RA;US) 
Stratigraphy and oil and gas production of northwest New 
Mexico, 11:39658 (RA;US) 
Petroleum Geology 
Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 
Reservoir Rock 
Offshore bar deposits of Semilla Sandstone member of Mancos 
Shale, 11:41870 (RA;US) 
Sandstones 
Dakota Sandstone and Mancos Shale in the 
Grants Area, New Mexico, 11:41819 (RA;US) 
Offshore bar deposits of Semilla Sandstone member of Mancos 
Shale, 11:41870 (RA;US) 
Offshore equivalents of Upper Cretaceous Gallup Beach 
Sandstone, northwestern New Mexico, 11:41820 (RA;US) 


-Acoma- 


Sedimentary Basins 

211, 11:39635 (RA;US) 

Cretaceous-Tertiary boundary, San Juan Basin, New Mexico 
and Colorado, 11: 11:39643 (RA;US) 

Depositional history of the Dakota Sandstone, San Juan Basin 
area, New Mexico, 11:41850 (RA;US) 

Gallup Sandstone, its age and stratigraphic relationships south 
deh eupal Gotan ony, 11:41839 (RA;US) 

Gallup Sandstone as exposed in the western part of the San 
Juan Basin, 11:41840 (RA;US) 

Geology of the Zuni Mountains, Valencia and McKinley 
Counties, New Mexico, 11:41843 (RA;US) 


NICKEL 
Catalytic Effects 


Lower Mancos Shale in the northern San Juan Basin, 11:39613 
(RA;US) 

Nacimiento Mountains - history and relation to the San Juan 
Basin, 11:41841 (RA;US) 

Pre-Morrison stratigraphy of the southern and western San 
Juan Basin, 11:41852 (RA;US) 

Relation of coastal and submarine topography to Cretaceous 
stratigraphy, 11:39737 (RA;US) 

Role of fossil vertebrates in interpretation of Late Cretaceous 
stratigraphy of the San Juan Basin, New Mexico, 11:41846 
(RA;US) 

Tectonics of the San Juan Basin and surrounding areas, 
11:41845 (RA;US) 

Sedimentary Rocks 

Cretaceous-Tertiary , San Juan Basin, New Mexico 
and Colorado, 11:39643 (RA;US) 

Dakota Sandstone and Mancos Shale in the Gallup area, 
11:41847 (RA;US) 

Gasbuggy core - palynological appraisal, 11:41838 (RA;US) 

Significant ammonite finds in uppermost Mancos Shale and 
overlying formations between Barker Dome, New Mexico, 
and Grand Junction, Colorado, 11:41849 (RA;US) 

Stratigraphy of west central New Mexico, 11:41842 (RA;US) 

Stratigraphy and paleontology of Bisti Badlands, San Juan 
County, New Mexico, 11:41861 (RA;US) 

Stratigraphy 

Cretaceous-Tertiary , San Juan Basin, New Mexico 
and Colorado, 11:39643 (RA;US) 

Dakota Sandstone and Mancos Shale in the Gallup area, 
11:41847 (RA;US) 

history of the Dakota dinitenen, San Juan Basin 

area, New Mexico, 11:41850 (RA;US) 

Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 

Offshore bar deposits of Semilla Sandstone member of Mancos 
Shale, 11:41870 (RA;US) 

Regional stratigraphic analysis of Upper Cretaceous rocks of 

Rocky Mountain region, 11:41811 (RA;US) 

Role of fossil vertebrates in interpretation of Late Cretaceous 
stratigraphy of the San Juan Basin, New Mexico, 11:41846 
(RA;US) 

Significant ammonite finds in uppermost Mancos Shale and 
overlying formations between Barker Dome, New Mexico, 
and Grand Junction, Colorado, 11:41849 (RA;US) 

Spatial dimensions of Upper Cretaceous Sandstones, Rocky 
Mountain area, 11:41851 (RA;US) 

Stratigraphy and paleontology of Bisti Badlands, San Juan 
County, New Mexico, 11:41861 (RA;US) 

Tectonics 
Tectonics of the San Juan Basin and surrounding areas, 

11:41845 (RA;US) 

Uranium Deposits 
211, 11:39635 (RA;US) 

Regional geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 

NEW ZEALAND 


Radiopharmaceuticals 
paper tee freanse cw tog may ee Ree 
medical practice in New Zealand, 11:41704 (R;NZ) 


graphite or carbon. Quarterly report, 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 
Correlations between surface structure and catalytic reactivity 
for alkane hydrogenolysis over nickel, 11:40097 (BA;DE) 
Hydrofinishing of re-refined used lubricating oil, 11:39690 


Facility, Wilsonville, Alabama. Final report, 11:39467 (R;US) 


Some effects of vapor-liquid flow ratio on performance of a 
trickle-bed reactor, 11:39685 (J;GB) 





Concentration 
Factors i ing the concentration and distribution of trace 
metals in the South Atlantic Bight, 11:41652 (BA;US) 
Gas Tungsten-Arc Welding 
Supplement 1. Records of 


specification. 
procedure qualification tests. Gas tungsten arc welding of 
nickel to nickel-copper, 11:40950 (R;US) 


proced welding 
nickel to nickel-molybdenum-chromium iron, 11:40951 
(R;US) 
Ton Implantation 
Helium solubility and bubble growth in metals under high 
pressure, 11:40924 (R;DE;In German) 
MeV ion beam mixing in Ni-based systems, 11:40974 (RA;US) 
Moving species in silicides formed by ion mixing and thermal 
annealing, 11:40968 (RA;US) 
Survey of mixing in metal/insulator systems, 11:40969 (RA;US) 
Theoretical modeling of high-temperature ion implantation, 
11:40966 (RA;US) 
Laser Welding 
Calculated transient two-dimensional marangoni flow in a 
pulsed-laser weld pool, 11:41015 (B;US) 
Mass 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
G;US) 


Correlations between surface structure and catalytic reactivity 
for alkane hydrogenolysis over nickel, 11:40097 (BA;DE) 
Physical Radiation Effects 
Theoretical modeling of high-temperature ion implantation, 
11:40966 (RA;US) 
Solvent Extraction 
Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 
Solvent 
Helium solubility and bubble growth in metals under high 
pressure, 11:40924 (R;DE;In German) 


Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
Stress Corrosion 
Crack-tip chemistry and fracture mechanics-based model of the 
crack growth rate/stress intensity relationship for Ni + P, 
11:40957 (R;US) 
X-Ray Fluorescence Analysis 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
NICKEL 64 REACTIONS 
Compound-Nucleus Reactions 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:42176 (J;US) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLO 


YS 
NICKEL BASE ALLOYS 


NICKEL STEELS 
STAINLESS STEEL-21-6-9 
Corrosion 
Corrosion behavior of irradiation-induced amorphous surfaces 
in a NiTi alloy, 11:40975 (RA;US) 


Eatectics 
aoe led and rapidly quenched Ni-Mo alloys, 11:40931 
Ton Implantation 
Corrosion behavior of irradiation-induced amorphous surfaces 
in a NiTi alloy, 11:40975 (RA;US) 
Ton beam induced de-mixing in the Ni-Pb system, 11:40980 
(RA;US) 


Undercooled and rapidly quenched Ni-Mo alloys, 11:40931 
(R;US) 
Neutron 


Diffraction 
—— scattering in BY-phase CuAINi alloy, 11:40912 
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Nitridation 
Nitriding of super alloys for enhancing physical properties, 
11:41010 (P;US) 
Physical Properties 
Nitriding of super alloys for enhancing physical properties, 
11:41010 (P;US) 
Strain Aging 
Neutron-diffraction characterization of tungsten-nickel-iron 
alloys. Preliminary technical report, 1984-1985, 11:40903 
(R;US) 
NICKEL BASE ALLOYS 


See also HASTELLOY N 
MONEL 
MONEL 400 


Slip 
Observation of slip 
NisAl, 11:40911 (R;US) 
NICKEL COMPLEXES 
Raman Spectroscopy 
Axial coordination in nickel porphyrins and nickel- 
reconstituted heme proteins investigated by Raman- 
difference and transient-Raman spectroscopy, 11:41141 
(R;US) 
NICKEL HYDRIDES 
Sorptive Properties 
Effect of methane on the rate of hydrogen absorption by 
LaNisH/sub x/ in liquid suspension (LaNisH/sub x/), 
11:40077 (R;US) 
NICKEL IONS 
Electron-Ion Collisions 
Electron-impact ionization of multicharged metal ions: Ni/sup 
3+/, Cu/sup 2+/, Cu/sup 3+/, and Sb/sup 3+-/, 11:41985 
(J;US) 
NICKEL OXIDES 
Catalytic Effects 
Catalytic gasification of ite or carbon. Quarterly 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 
Electronic Structure 
Band gaps and electronic structure of transition metal 
compounds; NiO and NiS, 11:41041 (BA;US) 
Emission Spectra 
Band gaps and electronic structure of transition metal 
compounds: NiO and NiS, 11:41041 (BA;US) 
Graded Band Gaps 
Band gaps and electronic structure of transition metal 
compounds: NiO and NiS, 11:41041 (BA;US) 
NICKEL STEELS 
See also NICKEL-CHROMIUM STEELS 


tion across grain boundaries in 


Analysis of the effects of fabrication flaws on crack initiation 
and arrest properties of 9% nickel steel used in LNG 
(liquefied natural gas) storage tanks. Final report, June 1982- 
March 1986, 11:40956 (R;US) 

Effects of fabrication flaws on crack initiation and arrest 
properties of 9% nickel steel used in LNG (liquefied natural 
gas) storage tanks. Final report, March 1982-December 1985, 
11:40955 (R;US) 

Effects of heat-affected zones on the fracture toughness of 9% 
nickel steel used in LNG (liquefied natural gas) storage 
tanks. Volume 1. Final report, September 1982-January 1986, 
11:40952 (R;US) 

Effects of heat-affected zones on the fracture toughness of 9% 
nickel steel used in LNG (liquefied natural gas) storage 
tanks. Volume 2. Final report, September 1982-January 1986, 
11:40953 (R;US) 

Fracture Properties 

Analysis of the toughness characteristics of cryogenic 9% 
nickel steels. Final report, July 1984-November 1985, 
11:40954 (R;US) 

NICKEL SULFIDES 
Electronic Structure 

Band gaps and electronic structure of transition metal 

compounds: NiO and NiS, 11:41041 (BA;US) 
Emission Spectra 

Band gaps and electronic structure of transition metal 

compounds: NiO and NiS, 11:41041 (BA;US) 





2258 / ERA-11/18 


Graded Band Gaps 
Band gaps and electronic structure of transition metal 
compounds: NiO and NiS, 11:41041 (BA;US) 
NICKEL-CHROMIUM STEELS 
Physical Radiation Effects 
Effect of titanium or/and aluminium on 1 MeV electron 
swelling of low chromium Fe-Cr10-Ni20-25 type alloys, 
11:40906 (R;FR;In French) 
NIM 
See NUCLEAR INSTRUMENT MODULES 
NINE MILE POINT-2 REACTOR 
Scriba, New York, USA 
Reactor Operation 
Safety evaluation report related to the operation of Nine Mile 
Point Nuclear Station, Unit No. 2 (Docket No. 50-410), 
11:40496 (R;US) 
Reactor Safety 
Safety evaluation report related to the operation of Nine Mile 
Point Nuclear Station, Unit No. 2 (Docket No. 50-410), 
11:40496 (R;US) 
NIOBIUM 


Electrodeposition and characterization of niobium from fused- 
fluoride electrolytes. Final technical report, 11:40905 (R;US) 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 


Emission of complex fragments in compound nucleus decay, 
11:42168 (R;US) 
Beryllium 9 Reactions 
Emission of complex fragments in compound nucleus decay, 
11:42168 (R;US) 
Carbon 12 Reactions 
Emission of complex fragments in compound nucleus decay, 
11:42168 (R;US) 
Neutron Reactions 
Nuclear Physics Laboratory, University of Oxford, 11:42193 


Ton beam mixing at high and low temperatures, 11:40961 
(RA;US) 


Superconductivity 
Superconducting electronic-film structures. Semiannual report, 
1 January-30 June 1985, 11:41023 (R;US) 
NIOBIUM CARBIDES 
Creep 
Deformation in silicon and niobium carbides, 11:41042 
(BA;NL) 
Deformation 
Deformation in silicon and niobium carbides, 11:41042 


(BA;NL) 
NIOBIUM NITRIDES 
Superconducting 


ing electronic-film structures. 
1 January-30 June 1985, 11:41023 (R;US) 
NIOBIUM OXIDES 


Semiannual report, 


Li and H concentration profiles in LiNbOs 
measured by nuclear techniques, 11:41033 (R;US) 
NITRIC OXIDE 
NO. 
Chemical Reaction Yield 
Fundamentals of nitric oxide formation in fossil fuel 
combustion, 11:39549 (J;US) 
Chemical Reactions 
Sampling and determination of gas-phase hydrogen peroxide 
following removal of ozone by gas-phase reaction with nitric 
oxide, 11:41149 (J;US) 
Studies of the NH2 + NO reaction by infrared kinetic 
spectroscopy, 11:41173 (J;US) 


Ultrasensitive, isotopically selective detection of nitric oxide by 
multiphoton ionization in a supersonic beam, 11:41145 (J;US) 
NITROGEN 
Adsorption 
Diffusion of gases in coals and chars. Technical progress 
report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
Adsorption Isotherms 
Diffusion of gases in coals and chars. Technical progress 
report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 
Emission Spectra 
Molecular reaction rates. Final report, 6 April 1982-30 
Septemder 1985, 11:41954 (R;US) 
Fluorescence Spectroscopy 
High resolution X-ray fluorescence spectroscopy a potentially 
useful technique for chemical bonding studies in fossil fuels, 
11:39515 (;US) 
Ionization 
Multiphoton ionization spectroscopy and photochemistry of 
transient species. Progress report, July 15, 1983-January 30, 
1986, 11:41210 41210 (R:US) 
Multiphoton ionization spectroscopy and photochemistry of 
transient species. Annual progress report, July 15, 1985-July 
15, 1986, 11:41211 (R;US) 
Mass Spectroscopy 
Multiphoton ionization spectroscopy and photochemistry of 
transient ies. Annual progress report, July 15, 1985-July 
15, 1986, 11:41211 (R;US) 
Photochemical Reactions 
Endergonic reduction of N2 by water over solid-state catalysts 
using visible light, 11:40103 (RA;US) 


Photochemistry 
Multiphoton ionization spectroscopy and photochemistry of 
transient ies. Annual progress report, July 15, 1985-July 
15, 1986, 11:41211 (R;US) 
Removal 
Method and apparatus for purification of high Nz content gas, 
11:39772 (P;US) 


Multiphoton ionization spectroscopy and photochemistry of 
transient species. Progress report, July 15, 1983-January 30, 
1986, 11:41210 (R;US) 
X-Ray : 
High resolution X-ray fluorescence spectroscopy a potentially 
useful technique for chemical bonding studies in fossil fuels, 
11:39515 (J;US) 
NITROGEN 14 
Isotope Ratio 
Ultrasensitive, isotopically selective detection of nitric oxide by 
multiphoton ionization in a supersonic beam, 11:41145 (J;US) 
NITROGEN 14 REACTIONS 
Mass Transfer 
Mass and charge transfers in the reactions *N-+**Yb at 30 
MeV/n, 11:42178 (R;FR) 
Transfer Reactions 
Chemical nuclear data, 11:42143 (RA;GB) 
Mass and charge transfers in the reactions “*N+ ‘Yb at 30 
MeV/n, 11:42178 (R;FR) 
NITROGEN 15 
Isotope Ratio 
eae isotopically selective detection of nitric oxide by 
ionization in a supersonic beam, 11:41145 (J;US) 
NITROGEN COMPOUNDS 
See also NITROGEN OXIDES 
Dipole Moments 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 (;GB) 
Electron Density 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 (J;GB) 





Electrostatics 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 G;GB) 
NITROGEN IONS 
Collisions 
Collisional:processes of interest in MFE research. 
Annual report, October 1, 1985-July 31, 1986, 11:42281 
(R;US) 


i deposition, 
turbine fuels, 11:39554 (B;US) 
from a coal-water slurry fueled gas turbine 
combustor, 11:39557 (B;US) 
Air Pollution Control " 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) : 
Low-rank coal research. Quarterly: technical progress report, 
July-December 1985, 11:39453 (R;US) - 
PFBC process variable characterization in.combined-cycle 
power generation application. Final report, 11:39544 (R;US) 
Air Pollution Monitoring 
Gaseous fuel utilization in a light-duty diesel engine, 11:40876 
(B;US) 


Chemisorption 
Sta tee ee solutions of sodium 


sulfite and transition metal complexes, lence, 11-4116 (R;DE;In 
German) 


Nitrogen input/output relationships in Tennessee forests. Final 
report, 11:41545 (R;US) 


Combined NO/sub x//SO/sub x/ using an electrochemical 
membrane concentrator. Six month progress report, 11:39517 
(R;US) 

ae 


See STAINLESS STEEL-21-6-9 
NITROUS ACID 
Chemical Reaction Kinetics 
Oxidative and electrophilic pathways in the reactions of 
complexes with nitrous acid and 


organochromium(III) 
tris(2,2'-bipyridyl) ruthenium(II), 11:41187 (R;US) 
NITROUS OXIDE 


0. 


Concentration 
Determination of ground level concentration of nitrous oxide, 
carbon monoxide and methane in the Ispra area: 1982-1983, 
11:41546 (R;FR) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR LOGGING 
See NUCLEAR MAGNETIC LOGGING 
NMR SPECTROMETERS 


Design 
Nuclear magnetic resonance apparatus having semitoroidal RF 
— ee 11:41476 
Electric Coils 
Localized spectroscopy, 11:41460 (R;FR;In French) 
RF Systems 
Nuclear magnetic resonance apparatus having semitoroidal RF 
cal for nope NM sad NMI iaging 11:41476 
NO. 2 FUEL OIL 
See HEATING OILS 
NOISE 
See also RADIO NOISE 
SEISMIC 


Measuring Methods 
Mareen eatnennt tn neentention fate 
= semiconductor detectors, 11:41468 (R;PL;In 
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Prediction of laser irradiated surface properties by eddy 
current method, 11:41320 (BA;US) 
Image Processing 
a ee ee Se Eeereeente 
SAFT inspection. Phase II. Final report, September 1984- 
April 1986, 11:40387 (R;US) 
Interferometry 
Holographic techniques for detection of flaws in ceramics, 
11:41322 (BA;US) 


Review of progress in quantitative nondestructive evaluation. 
Volumes 3A & 3B - Proceedings of the Tenth Annual 
Review, University of California, Santa Cruz, CA, August 7- 
12, 1983, 11:41321 (B;US) 

On-Line Systems 

On-line corrosion cracking monitor development, 11:40519 
(RA;US) 

Small Angle Scattering 

Small angle neutron scattering - an NDE tool, 11:41319 
(BA;US) 

NONLINEAR PROBLEMS 
Computerized Simulation 

Approaches to optimization/simulation problems, 11:42272 

(R;US) 
Numerical Solution 

A direct method for computing higher order folds, 11:41234 
G;US) 

PLTMGC: A multi-grid continuation program for 
parameterized nonlinear elliptic systems, 11:42420 (J;US) 


Optimization 
Approaches to optimization/simulation problems, 11:42272 
(R;US) 
P Codes 
PLTMGC: A multi-grid continuation program for 
parameterized nonlinear elliptic systems, | 1:42420 (J;US) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See SOLID WASTES 
NORTH AMERICA 


See also CANADA 
MEXICO 
USA 


Fossil-Fuel Power Plants 
Market for diesel-generating plant - North America, 11:40313 
(R;US) 
Sedimentary Basins 
Geologic and biological overview: Western Interior 
Cretaceous Basin, 11:41791 (RA;US) 
NORTH DAKOTA 
Coal Deposits 
Stratigraphy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 
Exploratory Wells 
Subsurface correlations of the Cretaceous Greenhorn-Lakota 
interval in North Dakota, 11:41868 (RA;US) 
Geologic History 
Stratigraphy and geologic history of the Montana Group and 
rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 
Natural Gas Deposits 
Major gas resources in shallow, tight pays seen northern Great 
Plains, 11:39733 (RA;US) 
Northern Great Plains province review, 11:39634 (RA;US) 
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Potential for major natural gas resources in shallow, low- 
permeability reservoirs of the Northern Great Plains, 
11:39729 (RA;US) 

Racies distribution and reservoir quality of biogenic gas 
reservoirs of Northern Great Plains - example from Eagle- 
Telegraphy Creek (Upper Cretaceous) interval, 11:39891 
(RA;US) 

Two pays stand out in Williston Basin play, 11:39878 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Natural Gas Fields 

Basic data tabulation, Tertiary and Cretaceous oil and gas 

fields of Montana, North and South Dakota, 11:39618 


Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 
Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 
Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 
Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 
Oil Fields 
Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
(RA;US) 
Petroleum 


Deposits 
Evaluation of the Madison Limestone in the Williston Basin 
from well logs and cores, 11:39645 (RA;US) 
hy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 
Sedimentary Rocks 
Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 
Subsurface correlations of the Cretaceous Greenhorn-Lakota 
interval in North Dakota, 11:41868 (RA;US) 
Shales 
Ultrasonic velocities in Cretaceous shales from the Williston 
Basin, 11:41902 (RA;US) 


Stratigraphy 
Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 
Subsurface correlations of the Cretaceous Greenhorn-Lakota 
interval in North Dakota, 11:41868 (RA;US) 
Uranium Deposits 
i y and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 
NORTH SEA 
Contamination 
Development of radioactive contamination of the North Sea 
fish and in the lower course of the rivers Elbe and Weser, 
11:41657 (RA;DE;In German) 
Oil Fields 
Improved recovery from thin oil sands. 3. Pt. Balder field, 
11:39656 (RA;NO) 
IRELAND 


See UNITED KINGDOM 
NORWAY 
Radiation Accidents 
Radiation accident at Institute for Energy Technology 
September 1982. Some technical considerations, 11:40070 
(RA;DE) 
Radioactive Waste Disposal 


report of the Nordic AVF-2 project, 11:39992 (R;FI) 


Radioactive Waste Storage 
Long-term properties of bituminized waste products. Summary 

report of the Nordic AVF-2 project, 11:39992 (R;FI) 

NOXSO PROCESS 

ion and maintenance of DOE/PETC Combustion Test 

Facilities. Yearly technical progress report, May 20, 1985- 
April 1, 1986, 11:39548 (R;US) 

NOZZLES 


Atomization characteristics of coal-water slurry. Final report, 
11:39535 (R;US) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Environmental Impacts 
surveillance for the 100-N area 
environment, 1980, 11:40453 Us) 
Reactor Operation 
Radiological surveillance report for the 100-N area 
environment, 1980, 11:40453 (R;US) 
N*RESONANCES 
Particle Production 
Inclusive production of A sup(+ +) and A sup(0) isobars in 
anti pp interactions at 32 GeV/c, 11:42006 (R;SU;In Russian) 


See IDAHO NATIONAL ENGINEERING LABORATORY 
NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 


Aspects 
Nuclear chemistry fifty years after the discovery of artificial 
radioactivity, 11:41221 (R;FR) 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Chemical nuclear data, 11:42143 (RA;GB) 
of evaluated neutron cross sections in JENDL-2, 
11:42139 (R;JP) 
Table of radioactive isotopes and their main decay 
characteristics, 11:42127 (R;FR;In French) 


Computer Codes 
ENDF/B-V utility programs: description and operating 
instructions, 11:42402 (R;XA) 
ENSDF analysis codes: IBM version. August 1982, 11:42404 


(R;XA) 
Summary of ENDF/B Pre-Processing Codes June 1983, 


11:42403 (R;XA) 
User input for the FISPIN code, 11:42395 (R;GB) 
Documentation 


ACTL-82. The LLNL Neutron Activation Cross-Section 
Library of 1982. Summary of contents, 11:42434 (R;XA) 

CENDL. Chinese Evaluated Nuclear Data Library. Summary 
of content, 11:42435 (R;XA) 

ENDF/B-4 General File 1974. Summary of contents 
and documentation, 11:42133 (R;XA) 

ENDF/B-5 (Rev. 2) Dosimetry File. Summary of contents and 
documentation, 11:42134 (R;XA) 

ENDF/B-5 activation file (Rev. 2), 11:42138 (R;XA) 

ENDF/B-S5 Fission Products Library. Rev. 2. Summary 
documentation, 11:42135 (R;XA) 

ENDF/B-V actinides (Rev.5.2), 11:42192 (R;XA) 

ENDF/B-V utility programs: description and operating 
instructions, 11:42402 (R;XA) 

ENDL-82. The LLNL Evaluated Neutron Data Library of 
1982. Summary of contents, 11:42433 (R;XA) 

ENDL-84. The Lawrence Livermore National Laboratory 
Evaluated Nuclear Data Library in the ENDF-V format. 
Contents and documentation, 11:42132 (R;XA) 

ENDL Transmittal Format. Brief summary, 11:42432 (R;XA) 

EXFOR-INDEX. Index to EXFOR Neutron Data 1985. 
Summary documentation, 11:42436 (R;XA) 

EXFOR-VIEN. Various international evaluated neutron data 
in EXFOR format, 11:42137 (R;XA) 





NUCLEAR DATA COLLECTIONS 
Documentation 


Index of nuclear data libraries available from the IAEA 
Nuclear Data Section, 11:42428 (R;XA) 
Index to the [AEA-NDS-Documentation Series, 11:42130 


(R;XA) 

INDL/A-83: IAEA nuclear data library for evaluated neutron 
reaction data of actinides. Contents and documentation, 
11:42191 (R;XA) 

INDL/V (85). [IAEA Nuclear Data Library for various 
neutron data evaluations in ENDF-5 format. Contents and 
documentation, 11:42136 (R;XA) 

JENDL Fission Product Nuclear Data Libraries. Contents and 
documentation, 11:42431 (R;XA) 

NDS EXFOR manual, 11:42131 (R;XA) 

Short guide to EXFOR, 11:42147 (R;XA) 

Summary of ENDF/B Pre-Processing Codes June 1983, 
11:42403 (R;XA) 

Updating and using the international non-neutron experimental 
nuclear data base in Generalized EXFOR” format, 11:42437 
(R;XA) 


Department of Physics, University of Liverpool: nuclear data 
evaluation, 11:42145 (RA;GB) 
Indexes 
EXFOR-INDEX. Index to EXFOR Neutron Data 1985. 
Summary documentation, 11:42436 (R;XA) 
Index to the IAEA-NDS-Documentation Series, 11:42130 
(R;XA) 
Information Systems 
ized libraries of nuclear data and their applications in 
Monte Carlo calculations, 11:42439 (RA;CS;In Czech) 
Meetings 
Nuclear data, cross section libraries and their application in 
nuclear technology, 11:42206 (R;DE) 
NUCLEAR DETERRENCE 
Strategic offense vs strategic defense: going back for the 
future. Student report, 11:42387 (R;US) 
NUCLEAR EMULSIONS 
Readout Systems 
Accurate reference 
11:41434 (R;XC) 
ENERGY 


Energy Supplies 
Monthly Energy Review, April 1986, 11:40748 (R;US) 
Production 


Monthly Energy Review, April 1986, 11:40748 (R;US) 
EXPLOSION DETECTION 
Body-wave magnitudes and locations of French underground 
explosions at the Mururoa Test Site, 11:41508 (R;US) 
Seismic Detection 
Research and development at the center for seismic studies. 
on technical report, 1 April-30 June 1985, 11:41510 


NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, ¢.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 


See also CASTLE PROJECT 
HARDTACK PROJECT 
UPSHOT PROJECT 


Atmospheric Explosions 
ion Hardtack. Project 1.10. Blast overpressure from 
very-high altitude bursts. Report for April-October 1958, 
11:41506 (R;US) 
Simulator enhancement Technical 
report, 16 March 1983-30 April 1985, 11:41496 (R;US) 
U-shaped curve constant determined by barium-release 
measurements. Technical report, 2 January-1 August 1984, 
11:41943 (R;US) 
Blast Effects 
Conceptual study of the LB/TS (Large Blast/Thermal 
Simulator) instrumentation, data acquisition and facility 
controls system. Technical report, 14 September 1983-31 
May 1984, 11:41509 (R;US) 
Frequency-domain analysis of Jigh-Explosive Simulation 
Technique fidelity. Technical report, 2 January-25 May 
1984, 11:41480 (R;US) 


system in stacks of nuclear emulsion, 
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Simulation 

Conversion of the CAMMS (Ccomputer-Assisted Map 
Maneuver Simulation) nuclear/chemical module model from 
FORTRAN to PASCAL. Volume 1. Technical report, 7 
September 1981-30 May 1983, 11:42384 (R;US) 

Conversion of the CAMMS (Computer-Assisted Map 
Maneuver Simulation) nuclear/chemical module model from 
FORTRAN to PASCAL. Volume 2. Appendix B. Technical 

report, 7 September 1981-30 May 1983, 11:42385 (R;US) 

Craters 
Investigation of environment and response phenomena for 

buried target structures in crater Technical 
19 ay 1980-15 April 1981, 11:41493 (R;US) 
Dusts 
Feasibility of time-domain wave-form sensors for the 
measurement of dust-induced etic noise. 
Technical report, 15 August 1984-23 January 1985, 11:41499 
(R;US) 
i of blow-off particulates. Technical report, 1 


Optical properties 
August 1982-31 January 1984, 11:41504 (R;US) 
Pulses 


Feasibility of time-domain wave-form sensors for the 
measurement of dust-induced electromagnetic noise. 
Technical report, 15 August 1984-23 January 1985, 11:41499 
(R;US) 

Environmental Impacts 
Glossary on the environmental impact of a nuclear war. 
Technical note, 11:41507 (R;US) 
Fallout 
Analysis of radiation exposure for Naval personnel at 
Castle. Technical report, 1 January 1983-31 
January 1984, 11:41494 (R;US) 

Evaluation of potential modifications to the SEER (Simplified 
Estimation of Exposure to Radiation) fallout code. Technical 
report, 1 August 1982-1 August 1983, 11:41497 (R;US) 

Pressure Effects - 

Investigation of environment and response phenomena for 
buried target structures in crater margins. Technical report, 
19 February 1980-15 April 1981, 11:41493 (R;US) 

Shock Waves 

Analysis and prediction of outrunning ground motion. 
Technical 8 December 1983-23 January 1985, 
11:41500 (R;US) 

Interaction of moving shock with thin stationary thermal layer, 
11:41492 (R;US) 


properties of blow-off particulates. Technical report, 1 
eon: 1982-31 January 1984, 11:41504 (R;US) 

Simulation development for Silo Test Program (STP). Volume 
2. Detonation characterization of NA/NP (aqueous nitric 
acid/nitropropane) and NPN (nitropropane nitrate). 
Technical report, 11 January 1982-31 March 1984, 11:41482 
(R;US) 

Thermal Radiation 

Conceptual study of the LB/TS tage Blast/Thermal 
Simulator) instrumentation, data acquisition and facility 
controls system. Technical report, 14 September 1983-31 
May 1984, 11:41509 (R;US) 


7912AD digitizer evaluation. Technical report, 
1 September-31 December 1984, 11:41498 (R;US) 

Blasting and blast effects in cold regions. Part 1. Air blast. 
Special report, 11:41503 (R;US) 

Body-wave magnitudes and locations of French underground 
explosions at the Mururoa Test Site, 11:41508 (R;US) 

Quasi-static experiments designed to explain strength of rock in 
an explosion. Final report, 1 February 1984-31 July 1985, 
11:41501 (R;US) 


Explosions 
Blasting and blast effects in cold regions. Part 1. Air blast. 
Special report, 11:41503 (R;US) 
Upshot Project 
Structures instrumentation, 11:41491 (R;US) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
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NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Accidents 
Method for realistic assessment of the environmental load 
following an accident in a nuclear facility taking into 
consideration measured values from environment monitoring, 
11:40483 (RA;DE;In German) 
Air Filters 
Filters in nuclear facilities. Final report, 11:41241 (R;DE;In 
German) 


SP-100 ground engineering system at Hanford. Revision 1, 
11:40379 (R;US) 
Occupational Safety 
Computer program for storage of historical and routine safety 
data related to radiologically controlled facilities, 11:41753 
(BA;US) 
Personnel 
Safeguards Evaluation Method for evaluating vulnerability to 
insider threats, i 40065 (R;US) 
SP-100 ground system at Hanford. Revision 1, 
11:40379 (R;US) 
Physical Protection 
Vehicle barrier systems, 11:40061 (R;US) 
Sabotage 
Use of aqueous foam to reduce radioactive material dispersal in 
sabotage incidents, 11:40062 (R;US) 


Safeguards Evaluation Method for evaluating vulnerability to 
insider threats, 11:40065 (R;US) 
SP-100 ground engineering system at Hanford. Revision 1, 
11:40379 (R;US) 
Technology transfer - insider protection workshop (Safeguards 
Evaluation Method - Insider Threat), 11:40067 (R;US) 
NUCLEAR FORCES 
Three-Body Problem 
Three-nucleon forces and the trinucleon bound states, 11:42154 
(R;US) 
Virial Theorem 
Some generalizations of the virial theorem, 11:42268 (J;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Performance 


Reactor analysis support package (RASP). Volume 3. PWR 
event analysis guidelines. Final report, 11:40480 (R;US) 
NUCLEAR INSTRUMENT MODULES 
Design 
Quad nanosecond delay module, 11:41327 (R;US) 
Performance Testing 
Quad nanosecond delay module, 11:41327 (R;US) 
NUCLEAR MAGNETIC LOGGING 
Research 
Remote characterization of tight gas formations with a new 
NMR logging tool, 11:39718 (RA;US) 
Remote characterization of fluid saturation in western sands - 
annual report for FY 1979, 11:41835 (RA;US) 
Western Gas Sands Project status report, May 1-31, 1980, 
11:39805 (RA;US) 


Remote characterization of tight gas formations with a new 
NMR logging tool, 11:39718 (RA;US) 
NUCLEAR MAGNETIC RESONANCE 
Diffusion of gases in coals and chars. Technical progress 
report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 
Data Analysis 
Zero field and 2D NMR methods: Applications to fossil fuels, 
11:39516 (J;US) 
Energy-Level Transitions 
About many-quantum transitions in nuclear magnetic 
resonance, 11:41135 (RA;PL;In Polish) 


Proceedings of 14. national seminar on nuclear magnetic 
resonance and its applications, 11:41136 (R;PL;In Polish) 


NUCLEAR MATERIALS MANAGEMENT 


Variance and covariance calculations for nuclear materials 
accounting using “PROFF”’, 11:40058 (R;US) 


Improvements in data processing from a doorway monitor, 
11:40052 (R;FR) 
Material Balance 
Variance and covariance calculations for nuclear materials 
accounting using “PROFF”, 11:40058 (R;US) 
P Codes 
Variance and covariance calculations for nuclear materials 
accounting using “PROFF’, 11:40058 (R;US) 


Surveillance 
Program plan for the Modular Integrated Video System, 
11:40063 (R;US) 
NUCLEAR MATTER 
Mean-Field Theory 
Mean-field repulsion of colliding nuclear matter at relativistic 
energies, 11:42221 (J;GB) 
Nuclear Reactions 
Mean-field repulsion of 
energies, 11:42221 (J;GB) 
NUCLEAR MEDICINE 
See also RADIOLOGY 
Health Hazards 
Medical application of radionuclides and the ing radiation 
exposure of parts of the population, 11:41696 (RA;DE;In 
German) 
NUCLEAR MOLECULES 
Collisions 
Multiple trajectory theory for curve-crossing 
obtained by using a Gaussian wa 
prey or ted 11:41955 (R;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Experiment Planning 
Physics and a plan for a 45 GeV facility that extends the hi 
intensity capability in nuclear and particle physics, 11:41356 
(R;US) 
NUCLEAR POWER 
Production 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
NUCLEAR POWER PLANTS 
Alarm Systems 
Human factors in annunciator systems, 11:40450 (BA;US) 


nuclear matter at relativistic 


problems 
representation of 


Availability 

Improved efficiency through a well-defined performance 
program, 11:40304 (RA;US) 

Blackouts 

Behavior of the reactor coolant pump shaft seal during station 

blackout, 11:40645 (BA;US) 
BWR Type Reactors 
Toshiba Review, Vol. 41, No. 1, 1986, 11:40340 (R;US) 
Computerized Simulation 

Computer aided operation of complex systems. Experimental 
testing and evaluation. Final report of the NKA projects 
LIT-3.2 and -3.3, 11:40448 (R;DK) 

Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance, 11:40309 
(RA;US) 

Containment Systems 

Air currents driven by sprays in reactor containment buildings, 
11:40421 (R;US) 

Crack propagation in high strain regions of a steel 
containment, 11:40923 (R;US) 

Review of containment examination and testing requirements, 
11:40414 (R;US) 

Control Systems 

Application of the Modular Modeling System to control 
system design and tuning. Final report, 11:40443 (R;US) 

Control of multi-module nuclear reactor stations, 11:40478 
(R;US) 





NUCLEAR POWER PLANTS 
Control Systems 


ved reliability for analog instrument and control systems. 

Volume 2. Guidelines for it selection and 
replacement. Final report, 11:40442 (R;US) 

Survey and evaluation of vital instrumentation 
power supply events, 11:40447 (R;US) 

Diesel Engines 

Aging and service wear of diesel engines used for emergency 

power at nuclear power stations, 11:40434 (BA;US) 


Dose Commitments 
Professional exposure of nuclear power plant personnel, 
11:41736 (RA;DE;In German) 
Electric Generators 
Compact reactor/ORC power source, 11:40420 (R;US) 
Engineered Safety Systems 
Control of multi-module nuclear reactor stations, 11:40478 
(R;US) 
Environmental Pathway 
Development of advanced methods and data for the 
calculation of radionuclide from the air into plants 
in the vicinity of nuclear facilities, 11:41582 (R;DE;In 
German) 
Fire Hazards 
Optimization of fire protection measures and quality controls in 
nuclear power plants. A study carried out jointly by GRS 
(Reactor Safety Association) and ABK (Task Group on Fire 
Protection in Nuclear Power Stations), 11:40485 (R;DE;In 
German) 
Fuel Assemblies 
Fluid forces on two circular cylinders in crossflow, 11:41296 
(R;US) 
Human Factors 
Multiple sequential failure model: A probabilistic approach to 
quantifying human error dependency, 11:40661 (BA;US) 
Production 


Exergetic and economic analysis of coal gasification 
using non-fossil hydrogen, 11:39472 (R;DE;In German) 
Lead-Acid Batteries 
to analyze the failure mode of lead-acid batteries, 
11:40702 (R;US) 
Legal Aspects 
Indexes to Nuclear Regulatory Commission issuances, January- 
March 1986. Volume 23, Index 1, 11:40385 (R;US) 
Power Reactor Events, September-October 1985, 11:40328 
. (R;US) 
Loss of Coolant 
Behavior of the reactor coolant pump shaft seal during station 
blackout, 11:40645 (BA;US) 
Man-Machine Systems 
Computer aided operation of complex systems. Experimental 
testing and evaluation. Final report of the NKA projects 
LIT-3.2 and -3.3, 11:40448 (R;DK) 
Mathematical Models 
Modular Modeling System (MMS): a computer code for 
simulation of power plant dynamic performance, 11:40309 
(RA;US) 
Structures 
Soil-structure interaction. Volume 2. Influence of lift-off, 
11:40628 (R;US) 
Variation of structural damping with response amplitude in 
piping systems, 11:40413 (R;US) 


Professional exposure of nuclear power plant personnel, 
11:41736 (RA;DE;In German) 


Performance Testing 
i through a well-defined performance 


and control 


Improved efficiency 
program, 11:40304 (RA;US) 


Effect of PVRC damping with independent support motion 
Seenuniis aelltitien andiehs ed. oteleidieenions ae 11:40410 
(RUS) 

Electromagnetic acoustic transducer (EMAT) defect 
characterization of nuclear reactor piping welds. Phase I. 
Final report, October 1985-March 1986, 11:41267 (R;US) 

Nonlinear dynamic analysis of pipe whip tests. Final report, 
11:40481 (R;US) 
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NRC leak-before-break (LBB.NRC) analysis method for 
circumferentially -wall cracked pipes under axial 
plus bending loads, 11:40424 (R;US) 

Pipe damping: experimental results from laboratory tests in the 
seismic frequency range, 11:40626 (R;US) 

Variation of structural damping with response amplitude in 
piping systems, 11:40413 (R;US) 

Power Generation 

Licensed operating reactors. Status summary report data as of 

March 31, 1986. Volume 10, No. 4, 11:40388 (R;US) 
Pressure Vessels 

Acoustic emission/flaw relationship for in-service monitoring 
of nuclear pressure vessels. Progress report, October 1985- 
March 1986, Volume 3, No. 1, 11:40422 (R;US) 

Effect of PVRC damping with independent support motion 

response spectrum analysis of piping systems, 140410 
(RUS) 


Radiation Monitoring 
Experience gained in the application of a method of location- 
specific parameters in TLD environment dosimetry, 11:41580 
(RA;DE;In German) 
Radioactive Effluents 
On-line prognosis of radiation exposure due to an increased 
level of emissions from nuclear power plants, 11:40484 
(RA;DE;In German) 
Reactor Components 
Seismic fragility of nuclear power plant components. Phase I, 
11:40630 (R;US) 


~ Reactor Cooling 


Systems 

fracture analysis. Volume 1 of welded type 304 stainless steel 
pipe. J-R curve characterization and limit load analysis, 
11:40423 (R;US) 

Reactor Decommissioning 
Toshiba Review, Vol. 41, No. 1, 1986, 11:40340 (R;US) 
Reactor Instrumentation 

Improved reliability for analog instrument and control systems. 
Volume 2. Guidelines for component selection and 
replacement. Final report, 11:40442 (R;US) 

Survey and evaluation of vital instrumentation and control 
power supply events, 11:40447 (R;US) 

Reactor Operation 

Licensed operating reactors. Status summary report data as of 

March 31, 1986. Volume 10, No. 4, 11:40388 (R;US) 
Reactor Safety 

Collection and analysis of training simulator data, 11:40657 
(BA;US) 

Multiple sequential failure model: A probabilistic approach to 
quantifying human error dependency, 11:40661 (BA;US) 

The adequacy of human reliability data for addressing risk 
reduction issues at commercial nuclear power plants, 
11:40660 (BA;US) 

The effects of overtime work and task complexity on the 

of nuclear plant operators: A proposed 
methodology, 11:40659 (BA;US) 

Training related research and it conducted at Oak 
Ridge National Laboratory for the US Nuclear Regulatory 
Commission, 11:40658 (BA;US) 

Reactor Simulators 
Collection and analysis of training simulator data, 11:40657 
(BA;US) 


Training related research and development conducted at Oak 
Ridge National Laboratory for the US Nuclear Regulatory 
Commission, 11:40658 (BA;US) 


Reliability 
Methodology for allocating reliability and risk, 11:40621 
(R;US) 
Risk Assessment 
Assessment of system interaction experience in nuclear power 
plants, 11:40622 (R;US) 
Methodology for allocating reliability and risk, 11:40621 
(R;US) 
Multiple sequential failure model: A probabilistic approach to 
quantifying human error dependency, 11:40661 (BA;US) 
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The adequacy of human reliability data for addressing risk 
reduction issues at commercial nuclear power plants, 
11:40660 (BA;US) 

Seismic Effects 

Pipe damping: experimental results from laboratory tests in the 

seismic frequency range, 11:40626 (R;US) 
Steam Generators 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 1. Mathematical and physical 
models and method of solution, 11:40416 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 3. User’s manual, 11:40417 
(R;US) 

Crevice hideout return testing. Final report, 11:40418 (R;US) 

Fluid forces on two circular cylinders in crossflow, 11:41296 
(R;US) 

Steam Turbines 


Nonradioactive tracer for turbine performance tests, 11:40303 
(RA;US) 


Analysis 
Assessment of system interaction experience in nuclear power 
plants, 11:40622 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION ANALYSIS 
Neutron Detectors 
Plutonium assessment in waste compounds, 11:41137 
(RA;DE;In German) 
NUCLEAR REACTIONS 


See also FISSION 
HEAVY ION FUSION REACTIONS 
LEPTON REACTIONS 
PHOTONUCLEAR REACTIONS 


Bibliographic survey of medium energy inclusive reaction data, 
11:42141 (R;US) 


Documentation 
Short guide to EXFOR, 11:42147 (R;XA) 
~ Research Programs 
Isotope and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Standardized Terminology 
NDS EXFOR manual, 11:42131 (R;XA) 
Short guide to EXFOR, 11:42147 (R;XA) 


Breaking 
Symmetry violation in nuclear reactions, 11:42223 (J;JP) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
irical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:42175 (J;US) 
Atomic Number 
Nuclear charge and magnetization densities of single particle 
states, 11:42199 (R;FR) 
Chiral Symmetry 
Role of Chiral symmetry in nuclear physics, 11:42198 (R;FR) 


Chiral nonperturbative hadronic structures, 11:42203 (R;DE) 
Cluster Model 
Quantification of the clustering properties of nuclear states, 
11:42196 (R;HU) 
Magnetization 


Nuclear charge and magnetization densities of single particle 
states, 11:42199 (R;FR) 
Research Programs 
Isotope and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Spatial Distribution 
Nuclear charge and magnetization densities of single particle 
states, 11:42199 (R;FR) 
WASTES 


See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 


NUCLEAR WEAPONS 

Cold-weather aspects of NBC (nuclear, biological, and 
chemical) operations - a survey of selected Warsaw Pact 
open-source literature. Final report, 11:42386 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix B. Requirements design specification for 
the addition of nuclear and chemical capabilities to the 

National Training Center (NTC) Core Instrumentation 

Subsystem (CIS). Technical report, 13 June 1983-30 

December 1984, 11:42378 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix D. Functional requirements for the 
National Training Center (NTC) Integrated Battlefield 
Command and Control Simulation (IBCCS) system. 
Technical report, 13 June 1983-30 December 1984, 11:42379 
(R;US) 

Environmental Impacts 

Implications of the nuclear winter thesis. Technical report, 1 

May 1984-1 June 1985, 11:41495 (R;US) 
Fallout 

Radiation exposure of the from radioactive 
out from nuclear tests in the 50’s and 60's, 11:41581 
(RA;DE;In German) 

Military Strategy 

Strategic offense vs strategic defense: going back for the 

future. Student report, 11:42387 (R;US) 
Radiochemical Analysis 

Isotope and Nuclear Chemistry Division annual report FY 

1985, October 1984-September 1985, 11:41223 (R;US) 


Integrated battlefield-effects research for the National Training 
Center. Technical report, 13 June 1983-30 December 1984, 
11:42376 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix A. Report on the analysis of nuclear 
algorithms for the National Training Center (NTC) and the 
Combined Arms Tactical Training Simulator (CATTS). 
Technical report, 13 June 1983-30 December 1984, 11:42377 
(R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix F. Technical and impacts of 
field simulators on the National Training Center. Technical 
report, 13 June 1983-30 December 1984, 11:42380 (R;US) 

Integrated battlefield-effects research for the National Training 
Center. Appendix H. Designs of nuclear and chemical field 
simulators for the National Training Center. Technical 
report, 13 June 1983-30 December 1984, 11:42382 (R;US) 

Test Facilities 

Body-wave magnitudes and locations of French underground 
explosions at the Mururoa Test Site, 11:41508 (R;US) 

Investigation of environment and response phenomena for 
buried target structures in crater ins. Technical 
19 February 1980-15 April 1981, 11:41493 (R;US) 

Testing 
Isotope and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Thermal Radiation 
Implementation of thermal models and algorithms at Field 
Command, DNA (Defense Nuclear Agency). Technical 
report, 25 May 1983-31 March 1984, 11:41481 (R;US) 
NUCLEAR WINTER 

Environmental Impacts 

Glossary on the environmental impact of a nuclear war. 
Technical note, 11:41507 (R;US) 

Political Aspects 

Implications of the nuclear winter thesis. Technical report, 1 
May 1984-1 June 1985, 11:41495 (R;US) 
NUCLEATE BOILING 

Heat Transfer 

Heat- and mass transfer in surface ev: and nucleate 
boiling of a binary freon mixture in trickle films, 11:41303 
(R;DE;In German) 

Mass Transfer 

Heat- and mass transfer in surface evaporation and nucleate 
boiling of a binary freon mixture in trickle films, 11:41303 
(R;DE;In German) 





NUCLEATION 
Computerized Simulation 


NUCLEATION 


Computerized 
Nucleation in binary supersaturated gas mixtures, 11:41514 
(R;DE;In German) 


er ae 


EVEN. SVEN NUCLEI 
Bag Model 
EMC effect and multiquark bags in nuclei, 11:42210 (R;SU) 
NUCLEON ISOBARS 
See N*RESONANCES 
NUCLEON-NUCLEON INTERACTIONS 
Bag Model 
Quark bags, P-matrix and nucleon-nucleon scattering, 11:42055 
(R;SU) 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Bag Model 
Pion as a q 
A, 1142075 . US) 
MES 


soliton bag: Dressing of the nucleon and 


Electron Microscopy 
Electron microscope tomography. 3-D reconstruction of 
asymmetric structures, 11:41667 (R;US) 
NUCLIDES 
See ISOTOPES 


Oo 


OAK RIDGE CRITICAL EXPERIMENTS FACILITY 
See OR-CEF REACTOR 

OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 

OAK RIDGE NATIONAL LABORATORY 


See ORNL 

OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 

OCCLUSION COMPLEXES 
See CLATHRATES 

OCCUPATIONAL SAFETY 

Assessment of assay methods for evaluating asbestos abatement 
technclogy. Report for March 1984-March 1986, 11:41564 
(R;US) 

Control-technology assessment of solid-material handling, 
Phase | - bag opening, emptying, and disposal at Rohm and 
Haas Delaware Valley, Inc., Bristol, Pennsylvania, 11:41553 
(R;US) 

Health-hazard evaluation report HETA 83-313-1534, Municipal 
Court Section, City of Englewood, Englewood, Colorado, 
11:41552 (R;US) 

Health-hazard evaluation report HETA 84-427-1613, Pikes 
a Center, Colorado Springs, Colorado, 11:41554 

Health hazard evaluation report HETA 84-337-1611, Federal 
Building, Dallas, Texas, 11:41555 (R;US) 

Health-hazard evaluation report HETA 85-188-1627, 
Distribution and Auto Service, Inc., Benecia, California, 
11:41556 (R;US) 

Health-hazard evaluation HETA 83-335-1618, Kendall 
Company, Augusta, Georgia, 11:41558 (R;US) 

Health-hazard evaluation report HETA 85-052-1623, Alaska 
Native Hospital, Anchorage, Alaska, 11:41559 (R;US) 

Health-hazard evaluation report HETA 84-213, 391-1619, 
Duluth Community Action Program, Duluth, Minnesota, 
11:41560 (R;US) 

Health-hazard evaluation report HETA 84-033-1576, Airco 
Carbon, St. Marys, Pennsylvania, 11:41561 (R;US) 

Industrial hygiene/environmental sampling program to develop 
qualitative and quantitative data on diesel-exhaust-emission 
exposure. Final report, 11:41770 (R;US) 

Industrial hygiene walk-through survey report of E.I. Dupont 
de Nemours and 'y, Inc., Chocolate Bayou Plant, 
Alvin, Texas, 11:41551 (R;US) 
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Industry-wide studies report: a walk-through survey of 
Griffiths Laboratories USA, Inc., Union, New Jersey, and 
Microbiotrol, Inc., Bound Brook, New Jersey, 11:41557 
(R;US) 

Use of diesel equipment in underground coal mines: work 
group reports from workshop held at Morgantown, West 

Virginia on September 19-23, 1977, 11:39562 (R;US) 
Research Programs 

MORT-based safety professional/program development and 
improvement, 11:41783 (R;US) 

Occupational health and environment research 1984: Health, 
Safety, and environmental Division. Progress report, 
11:41262 (R;US) 

OCEAN CURRENTS 

See WATER CURRENTS 
OCEAN THERMAL POWER PLANTS 


Open cycle OTEC thermal-hydraulic systems analysis and 
parametric studies, 11:40189 (BA;US) 
Materials Testing 
Biofouling and corrosion studies at the seacoast test facility in 
Hawaii, 11:40190 (BA;US) 
Mathematical Models 
Open cycle OTEC thermal-hydraulic systems analysis and 
parametric studies, 11:40189 (BA;US) 
Open-Cycle Systems 
Open cycle OTEC thermal-hydraulic systems analysis and 
parametric siudies, 11:40189 (BA;US) 
OCEANIA 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Far East region and 
Oceania, 11:40312 (R;US) 
Mineral Industry 
Mineral industries of Australia, Canada, and Oceania (including 
a discussion of Antarctica’s mineral resources). Mineral 
perspective, 11:40712 (R;US) 
OCEANS 
See SEAS 
OCONEE-1 REACTOR 
Oconee, South Carolina, USA 
Reactor Core Disruption 
TRAC/MELPROG analyses of TMLB transients in Oconee-1, 
11:40502 (RA;US) 
Reactor Safety 
TRAC/MELPROG analyses of TMLB transients in Oconee-1, 
11:40502 (RA;US) 
OCONEE-3 REACTOR 
Oconee, South Carolina, USA 
Reactor Operation 
Review of the Oconee-3 probabilistic risk assessment. 
Containment performance, radiological source terms and risk 
estimates. Volume 3, 11:40624 (R;US) 
Risk Assessment 
Review of the Oconee-3 probabilistic risk assessment. 
Containment performance, radiological source terms and risk 
estimates. Volume 3, 11:40624 (R;US) 
OCTANE 
Oxidation 
Chemical kinetic modeling of the oxidation of large alkane 
fuels: n-octane and iso-octane, 11:40094 (R;US) 
OFFICE BUILDINGS 
Air Conditioning 
Thermal ice storage test facility, 11:40814 (RA;US) 
Cold Storage 
Thermal ice storage test facility, 11:40814 (RA;US) 


Petroleum Corporation of Jamaica building, 11:40774 (RA;US) 
Energy Conservation 
Effect of building design parameters on sensible and latent 
conditioning loads in small office buildings, 11:40764 
(RA;US) 


Energy Consumption 

Instrumentation for evaluating integrated lighting system 
performances in a large daylighted office building, 11:40785 
(RA;US) 
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Energy Management 
Petroleum Corporation of Jamaica building, 11:40774 (RA;US) 
Hazardous Materials 

Health hazard evaluation report HETA 84-337-1611, Federal 

Building, Dallas, Texas, 11:41555 (R;US) 
Lighting Systems 

Instrumentation for evaluating integrated lighting system 
performances in a large daylighted office building, 11:40785 
(RA;US) 

Solar Cooling Systems 

Operation update and monitoring conclusions of the Georgia 

Power Company solar system, 11:40196 (RA;US) 
Solar Heating Systems 

Operation update and monitoring conclusions of the Georgia 
Power Company solar system, 11:40196 (RA;US) 

Space HVAC Systems , 

Health hazard evaluation report HETA 84-337-1611, Federal 
Building, Dallas, Texas, 11:41555 (R;US) 

Thermal Efficiency 

Effect of building design parameters on sensible and latent 
conditioning loads in small office buildings, 11:40764 
(RA;US) 

OFFSHORE DRILLING 
Sediments 

Analysis of trace metals in bottom sediments in support of 
deepwater biological processes studies on the US North 
Atlantic continental slope and rise. Interim report, 1 
November 1984-15 December 1985, 11:41636 (R;US) 

OIL FIELDS 
Data 

Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
(RA;US) 

Geologic Faults 

Detailed stratigraphic control through dip computations, 

11:39653 (RA;US) 
Geologic History 

Cretaceous Strike-Valley Sandstone reservoirs, northwestern 
New Mexico, 11:39650 (RA;US) 

Depositional environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 

Geology and development history of Boxer Field, Morgan 
County, Colorado, 11:39582 (RA;US) 

Hilight Muddy Field - Lower Cretaceous transgressive 
deposits in the Powder River Basin, Wyoming, 11:39584 
(RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 

Models 

Hunton Group (Late Ordovician, Silurian and Early 
Devonian) in the Arkoma Basin of Oklahoma, 11:39625 
(RA;US) 

Geologic Traps 

Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 

Case history of Red Wash Field, Uinta County, Utah, 11:39598 
(RA;US) 

Comparison of Bisti and Horseshoe Canyon stratigraphic 
San Juan Basin, New Mexico , 11:39596 (RA;US) 

up Field, San Juan County, New Mexico, 
11:39629 (RA;US) 

Table Rock and southwest Table Rock gas fields, 11:39611 
(RA;US) 

Tip Top Field, Wyoming, 11:39610 (RA;US) 

Verde-Gallup Pool, San Juan County, New Mexico, 11:39627 
(RA;US) 


Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 
Inclined Strata 


Detailed stratigraphic control through dip computations, 
11:39653 (RA;US) 


iti environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 
Hunton Group (Late Ordovician, Silurian and Early 
= a. 11:39625 


OIL SHALE WASTE WATER 
Energy Source Development 


Mapping 
Detailed 


stratigraphic 
11:39653 (RA;US) 
Petroleum Geology 
Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
(RA;US) 
Production 
Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA;US) 
Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 
Reservoir Rock 
Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA;US) 


Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 

Comparison of Bisti and Horseshoe Canyon stratigraphic traps, 
San Juan Basin, New Mexico , 11:39596 (RA;US) 

environment of the Almond reservoirs, Patrick 
Draw Field, Wyoming, 11:39576 (RA;US) 

Gallegos-Gallup Field, San Juan County, New Mexico, 
11:39629 (RA;US) 

Geology and development history of Boxer Field, Morgan 
County, Colorado, 11:39582 (RA;US) 

Sedimentary facies and correlation of the Gallup Sandstone 
and associated formations, northwestern New Mexico, 
11:39631 (RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 

Tip Top Field, Wyoming, 11:39610 (RA;US) 

Seismic Surveys 

Case history of Red Wash Field, Uinta County, Utah, 11:39598 

(RA;US) 
Stratigraphy 

Anatomy of stratigraphic trap, Bisti Field, New Mexico , 
11:39648 (RA;US) 

Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA;US) 

Bisti area, San Juan County, New Mexico, 11:39628 (RA;US) 

Case history of Red Wash Field, Uinta County, Utah, 11:39598 
(RA;US) 

Cretaceous Strike-Valley Sandstone reservoirs, northwestern 
New Mexico, 11:39650 (RA;US) 

iti environment of the Almond reservoirs, Patrick 
Draw Field, Wyoming, 11:39576 (RA;US) 

Depositional environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 

Detailed stratigraphic control through dip computations, 
11:39653 (RA;US) 


Geology and development history of Boxer Field, Morgan 
County, Colorado, 11:39582 (RA;US) 

Hilight Muddy Field - Lower Cretaceous transgressive 
deposits in the Powder River Basin, Wyoming, 11:39584 
(RA;US) 

Hunton Group (Late Ordovician, Silurian and Early 
Devonian) in the Arkoma Basin of Oklahoma, 11:39625 
(RA;US) 

Sedimentary facies and correlation of the Gallup Sandstone 
and associated formations, northwestern New Mexico, 
11:39631 (RA;US) 

Table Rock and southwest Table Rock gas fields, 11:39611 
(RA;US) 

Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 

Verde-Gallup Pool, San Juan County, New Mexico, 11:39627 
(RA;US) 

OIL SAND OILS 
See BITUMENS 
OIL SHALE DEPOSITS 
Energy Source Development 
Oil shale program plan, 11:39922 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


control through dip computations, 





OIL SHALES 
Chemical Composition 


OIL SHALES 
Chemical Composition 
Horizontal low-void retorting of eastern and western oil shale, 
11:39924 (R;US) 
Sorption-desorption capacity of oil shale materials. Volume 1. 
Literature review, 11:39926 (R;US) 
Infrared Spectra 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
In-Situ Retorting 
Horizontal low-void retorting of eastern and western oil shale, 
11:39924 (R;US) 
Natural Gas Deposits 
Analysis of fractured gas well using reservoir simulation, 
11:39860 (RA;US) 


Pyrolysis Products 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
Quantitative Chemical Analysis 
Oil shale retort water ammonia determination by titrimetry, 
phenate colorimetry, enzymatic analysis, and 
hic fractionation/chemiluminescence, 11:39925 
G;US) 


Programs 
Oil shale program plan, 11:39922 (R;US) 
Ammonia removal from oil shale process waters using tubular, 


microporous polytetrafluoroethene membranes (Occidental 
burn No. 6, Geokinetics-9 and Paraho),,11:39928 (R;US) 


-desorption capacity of oil shale materials. Volume 2. . 


Experimental methods and results, 11:39927 (R;US) 
Sorption-desorption capacity of oil shale materials. Volume 1. 
Literature review, 11:39926 (R;US) 
Thermal Gravimetric Analysis 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Environmental Impacts 
Feasibility of dynamic models of the interaction of potential oil 
spills with bowhead and gray whales in the Bering, Chukchi, 
and Beaufort Seas, 11:39695 (R;US) 
Mathematical Models 
Development of a coastal oil-spill Smear model. Phase 1: 
analysis of available and proposed models. Interim report, 
11:39693 (R;US) 
Remote Sensing 
Remote sensing of oil on sea: lidar and passive IR experiments, 
11:39692 (RA;FR) 
Risk Assessment 
Evaluation of the oil spill risk analysis as presented in St. 
George Basin Sale 89 EIS, 11:39694 (R;US) 
OIL WELLS 
Acidization 
Reservoir properties affecting matrix acid stimulation of 
sandstones, 11:39845 (RA;US) 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
Acoustic Monitoring 
Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 
Carbon Dioxide Injection 
A minimum miscibility pressure study using impure CO. and 
West Texas oil systems: Data base, correlations, and 
compositional simulation, 11:39682 (BA;US) 
Effect of pore structure on miscible displacements in 
laboratory cores, 11:39683 (BA;US) 
In-situ pol controls CO./water channeling at Lick 
Creek, 11:39680 (BA;US) 
Influence of reservoir depth on enhanced oil recovery by CO: 
flooding, 11:39681 (BA;US) 
The value of CO: to today’s producer, 11:39684 (BA;US) 
Dipmeter Logging 
Detailed stratigraphic control through dip computations, 
11:39653 (RA;US) 
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Drill Stem Testing 
Combined analysis of post fracturing performance and 
buildup data for evaluating an MHF Gas Well, 11:39663 
(RA;US) 
Electric Logging 
Model for the high frequency response of reservoir rocks and 
its implications on dielectric log interpretation, 11:39720 
(RA;US) 
Fracturing 
Field evaluations of reservoir fracturing, 11:39814 (RA;US) 
Field evaluations of reservoir first quarterly status 
report - 1979, 11:39671 (RA;US) 
Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 
Use of bottom hole pressure analysis in optimizing frac design- 
Anadarko Basin of western Oklahoma, 11:39659 (RA;US) 
Gamma Logging 
Spectralog applications in complex formation evaluation, 
11:39755 (RA;US) 
Gas Injection 
A minimum miscibility pressure study using impure CO: and 
West Texas oil systems: Data base, and 
compositional simulation, 11:39682 (BA;US) 
Gas Lifts 
Improved recovery from thin oil sands. 3. Pt. Balder field, 
11:39656 (RA;NO) 
Anomalies 
Importance of abnormal formation pressures, 11:39764 
(RA;US) 


Hydraulic Fracturing 

Analysis of hydraulic fracturing problems, 11:39785 (RA;US) 

Combined analysis of post fracturing performance and 
buildup data for evaluating an MHF Gas Well, 11:39663 
(RA;US) 

Determination of direction and length of hydraulically induced 
fractures in petroleum reservoirs: a field experiment, 
11:39657 (RA;US) 

Dynamic experiments on t settling in cross-linked 
fracturing fluids, 11:39669 (RA;US) 

Effect sand handling equipment has on prop sand quality, 
11:39869 (RA;US) 

Foam frac in the Mesaverde, 11:39901 (RA;US) 

Fracture design for suspended sand packs, 11:39872 (RA;US) 

Horizontal fracture design based on propped fracture area, 
11:39664 (RA;US) 

Hydraulic fracturing near interfaces, 11:39881 (RA;US) 

Hydraulic fracturing of deep wells, 11:39673 (RA;US) 

Hydraulic fracturing in porous-permeable materials, 11:39674 
(RA;US) 

Phase II report and second monthly technical letter report, 
11:39816 (RA;US) 


wells, 11:41899 (RA;US) 
Study of inclined hydraulic fractures, 11:41900 (RA;US) 
Successful stimulation in the Rocky Mountain area using a new 
acid base-gel system, 11:39665 (RA;US) 
Use of high-strength ceramic beads for 
hydraulic fractures, 11:39668 (RA;US) 
In-Situ Combustion 
Transient pressure analysis in composite reservoirs with 
rectangular discontinuities, 11:39679 (R;US) 
Production 
Decline curve analysis, 11:39672 (RA;US) 
Stratigraphy and oil and gas production of northwest New 
Mexico, 11:39658 (RA;US) 
Rotary Drilling 
Full-scale laboratory drilling tests on sandstone and dolomite - 
final report, 11:39662 (RA;US) 


‘aa 
In-situ polymerization controls CO:/water channeling at Lick 
Creek, 11:39680 (BA;US) 
Practical approach to determination of imbibition gas-water 
relative permeability, 11:39623 (RA;US) 
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Well Completion 
Importance of abnormal formation pressures, 11:39764 
(RA;US) 
Phase II and second monthly technical letter report, 
11:39816 (RA;US) 
Well Drilling 
Special drilling fluids reduce formation damage, 11:39675 
(RA;US) 
Well Logging 
Field evaluations of reservoir fracturing, 11:39814 (RA;US) 
Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 
Well log applications in rock mechanics, 11:39716 (RA;US) 
Well Pressure 
Influence of vertical fracture intercepting active and 
observation wells on the interference tests, 11:39758 
(RA;US) 
Well Servicing 
Influence of vertical fracture intercepting active and 
observation wells on the interference tests, 11:39758 
(RA;US) 
OKLAHOMA 
Natural Gas Deposits 
Depth-porosity relationships of the Anadarko Basin, 11:39705 
(RA;US) 


Geology of Harper County, Oklahoma, 11:39586 (RA;US) 
Oil Fields 
Hunton Group (Late Ordovician, Silurian and Early 
Devonian) in the Arkoma Basin of Oklahoma, 11:39625 
(RA;US) 
Petroleum Deposits 
Geology of Harper County, Oklahoma, 11:39586 (RA;US) 
Sedimentary Basins 
Depth-porosity relationships of the Anadarko Basin, 11:39705 
(RA;US) 
Use of bottom hole pressure analysis in optimizing frac design- 
Anadarko Basin of western Oklahoma, 11:39659 (RA;US) 
OKLO PHENOMENON 
Fission Tracks 
Etching of fission tracks in silicate glasses by means of 
deionized water, 11:41068 (R;FR) 
OLEFINS 
See ALKENES 
ONCOGENIC TRANSFORMATIONS 
Radioinduction 
Comprehensive progress report, February 1, 1984-January 
31, 1987, 11:41725 (R;US) 
ON-LINE CONTROL SYSTEMS 
Spectrophotometry 
Spectrometry measurement prospects for industry on-line 
analysis and water control, 11:41462 (R;FR;In French) 
ONSLOW BAY 
Mathematical Models 
model for steady circulation of Onslow Bay, North 
Carolina, 11:41872 (R;US) 
Oceanic Circulation 
Diagnostic model for steady circulation of Onslow Bay, North 
Carolina, 11:41872 (R;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
Meetings 


Albuquerque, NM, March 6, 7, 1985, 11:41106 (B;US) 
Physical Radiation Effects 
Proceedings of the 


Radiation effects in materials; 
Thirteenth Critical Reviews of T: 
Albuquerque, NM, March 6, 7, 1985, 11:41106 (B;US) 

OPTICAL FIBERS 
Performance 

Polymer modification of fiber optic chemical sensors as a 
method of enhancing fluorescence signal for pH 
measurement, 11:41153 (J;US) 


ORGANIC COMPOUNDS 
Toxicity 


Physical Radiation Effects 
Effects of gamma rays on fluoride glass preforms and optical 
fibers, 11:41062 (R;FR) 
Production 
High temperature fiber optics. Final report, June 18, 1985- 
February 18, 1986, 11:41075 (R;US) 
Uses 
Polymer modification of fiber optic chemical sensors as a 
method of enhancing fluorescence signal for pH 
measurement, 11:41153 (J;US) 
OPTICAL FILTERS 
Fabrication 
er, ee 
reflector/photodiode using multilayers of GaP and - 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:41085 (J;US) 
OPTICAL MODELS 
Nuclear Potential 
Temperature-dependent optical potential and mean free path 
based on Skyrme interactions, 11:42204 (R;DE) 
Skyrme Potential 
Temperature-dependent optical potential and mean free path 
based on Skyrme interactions, 11:42204 (R;DE) 
OPTICAL SYSTEMS 


Design 
Optical Fabrication and Testing Workshop: Large Telescope 
Optics, NM, March 4-8, 1985, Proceedings, 
11:41278 (B;US) 


F 
Optical Fabrication and Testing Workshop: Large Telescope 
Optics, NM, March 4-8, 1985, Proceedings, 
11:41278 (B;US) 
OPTICS 
Meetings 
Southwest Conference on Optics, 
8, 1985, Proceedings, 11:41295 (B;US) 
OR-CEF REACTOR 
Reactor Operation 
Operating manual for the critical experiments facility, 11:40463 
(R;US) 
ORDER-DISORDER TRANSFORMATIONS 
Electron Diffraction 
Comment on "Reliability of low-energy electron diffraction for 
studies of surface order-disorder phenomena”, 11:42247 
(;US) 
ORE RESERVES 
See RESERVES 
ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 


NM, March 4- 


argon plasma i 
spectrometric detection, 11:41151 (J;US) 

ORGANIC CHLORINE COMPOUNDS 

See also CHLORINATED ALIPHATIC HYDROCARBONS 
METHYLENE CHLORIDE 


Concentration 
Concentration and toxicity of sea-surface contaminants in 
Puget Sound, 11:41651 (R;US) 


Toxicity 
Concentration and toxicity of sea-surface contaminants in 
Puget Sound, 11:41651 (R;US) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
LIPIDS 





Analysis 
Applications of information theory and pattern recognition to 
gas chromatography-mass ~mass spectrometric analysis of toxic 
scaeaie eumaeanailn eabtent air, 11:41566 (R;US) 
Electron Transfer 
Stereoelectronic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 
Electronic Structure 7 
Molecular hydrogen of the transition metals. 2. 
tra phen A. sande ereaimang tdi yma stael 
solution equilibrium between and dihydride 
forms, M-eta*-H, = H-M-H, in io Wee Phan. 11:41205 


(J;US) 
ic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 
Excited States 
Excited-state properties of trans-(9-anthryl)ethylenes. Effects of 
geometric distortion about single bond, 11:41192 (J;US) 
Mass 
ion detection of 
spectrometer, 11:41150 (J;US) 
Nuclear Magnetic Resonance 
Molecular hydrogen complexes of the transition metals. 2. 
pa for a new complex, Mo(CO) (dppe)s(He), and for 
solution equilibrium between dihy and dihydride 
forms, M-eta*-H, = H-M-H, in W(CO)e(PRs (FL), 11:41205 
GJ;US) 
Radiation Effects 
Reduction of radiation damage on organic material at very low 
object temperatures in an electron microscope with 
supraconductive lenses, 11:41214 (R;DE;In German) 
Risk Assessment 
Exposure and risk assessment of toxic waste in a multimedia 
context, 11:41630 (R;US) 


Multisorbent sampler for volatile organic compounds in indoor 
air, 11:41547 (R;US) 


Applications of information theory and pattern recognition to 
gas chromatography-mass spectrometric analysis of toxic 
organic compounds in ambient air, 11:41566 (R;US) 


i of oil shale materials. Volume 1. 
Literature review, 11:39926 (R;US) 


Stereochemistry 
Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new es Mo(CO) Aovenitt). and for 
solution equilibrium between dihydrogen and dihydride 
4 M-eta?-H, = H-M-H, in W(CO)(PRs)a(H.), 11:41205 
Stereoelectronic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 
Waste Disposal 
Lining of waste i it and disposal facilities. Interim 
report (Final), 11:41608 (R;US) 
Waste Storage 
Lining of waste impoundment and disposal facilities. Interim 
report (Final), 11:41608 (R;US) 
ORGANIC FLUORINE COMPOUNDS 
Biological Effects 
Toxicological study of Fluorosilicone, 11:41767 (R;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AZIDO COMPOUNDS 
PORPHYRINS 
Gas Chromatography 
Capillary column gas chromatography, resonance enhanced 
multiphoton iontention, time-of-flight mass spectrometry 


ter ions with a hybrid mass 
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laser-induced fluorescence, flame ionization detection system 
for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 
Mass Spectroscopy 
Capillary column gas chromatography, resonance enhanced 
multiphoton ionization, time-of-flight mass spectrometry 
laser-induced fluorescence, flame ionization detection system 
for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 
ORGANIC OXYGEN COMPOUNDS 
Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 


See also DIOXIN 
RHODAMINES 


Activation Analysis 
Direct determination of organic oxygen in coal using scanning 
electron microscopy with wavelength-dispersive X-ray 
analysis, 11:39509 (J;US) 
Gas Chromatography 
Capillary column gas chromatography, resonance enhanced 
multiphoton ionization, time-of-flight mass spectrometry 
laser-induced fluorescence, flame ionization detection system 
for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 
Mass 
Capillary column gas chromatography, resonance enhanced 
multiphoton ionization, time-of-flight mass spectrometry 
laser-induced fluorescence, flame ionization detection system 
for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 
X-Ray Emission Analysis 
Direct determination of organic oxygen in coal using scanning 
electron y with wavelength-dispersive X-ray 
analysis, 11:39509 Gi: US) 
ORGANIC SILICON COMPOUNDS 


See also SILANES 
SILOXANES 


Growth and structure of fractally rough silica colloids (Silicon 
tetraethoxide), 11:41190 (R;US) 
X-Ray Diffraction 
Growth and structure of fractally rough silica colloids (Silicon 
tetraethoxide), 11:41190 (R;US) 
ORGANIC SOLVENTS 
Comparative Evaluations 
Coal liquefaction in a fluorocarbon medium. II. Kinetics of the 
1,2,3,4-tetrahydroquinoline reaction, 11:39487 (J;US) 


Impacts of decontamination on solidification and waste 
disposal, 11:40542 (RA;US) 
ORGANIC SULFUR COMPOUNDS 
See also BEDT-TTF 
SULFONIC ACIDS 
THIOIC ACIDS 
THIOLS 
THIOPHENE 
TTF-TCNQ 
Gas Chromatography 
Capillary column gas chromatography, resonance enhanced 
multiphoton ionization, time-of-flight mass spectrometry 
laser-induced fluorescence, flame ionization detection system 
for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 
Mass Spectroscopy 
Capillary column gas chromatography, resonance enhanced 
multiphoton ionization, time-of-flight mass spectrometry 
laser-induced fluorescence, flame ionization detection system 
for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 


Oxidation 
Sulfur in coal by programmed-temperature oxidation, 11:39504 
G;US) 


Photolysis 
Reactions of the thiophenoxy radical from the thermal and 
photolytic decomposition of phenyldisulfide, 11:39486 (J;US) 
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Reactions of the thiophenoxy radical from the thermal and 
lytic decomposition of phenyldisulfide, 11:39486 (J;US) 
ORGANIC WASTES 
See also AGRICULTURAL WASTES 

Air Pollution Mi 

Gaseous fuel utilization in a light-duty diesel engine, 11:40876 

(B;US) 

Anaerobic 


Digestion 
Anaerobic digestion: principles and practices for biogas 
systems. World Bank technical paper, 11:40149 (R;US) 
Effects 
Gaseous fuel utilization in a light-duty diesel engine, 11:40876 
(B;US) 
Mutagen Screening 
Gaseous fuel utilization in a light-duty diesel engine, 11:40876 
(B;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 


yirhenium acy! 
complexes with strong bases, 11:41203 (J; “O.US) 

Oxidative and electrophilic pathways in the reactions of 
organochromium(IIT) complexes with nitrous acid and 
tris(2,2’-bipyridyl) ruthenium(II) (Organochromium(III) 
ol 11:41187 (R;US) 


 Depeseeaetinn and saiealo semningmmens tienen 
compounds. 5. Kinetic vs. thermodynamic deprotonation in 
reactions of cyclopentadienylrhenium acyl and alkyl 
complexes with strong bases, 11:41203 (J;US) 
Configuration Interaction 
Preferred orientation of imidazole ligands in metalloporphyrins, 
11:41202 (J;US) 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
G;US) 

Electronic Structure 

Chemical activation of molecules by metals. Experimental 
studies of electron distributions and bonding. Progress 
report, September 1983-September 1985, 11:41961 (R;US) 

Mass Spectroscopy 

Computer-aided, combined thermoanalysis and mass 
spectrometry for analysis of organometallic com 
additive plastics, and fossil fuels, 11:39497 (R;DE;In 
German) 


One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
(J;US) 


ee aD Sees 
Radiation chemical, photochemical, and 
studies. Kinetics of the decay of 7-radical anions, 11:41215 
G;US) 


Synthesis 
Metal alkoxides. Models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry. Final 
technical report, 11:41184 (R;US) 
Thermal Analysis 
Computer-aided, combined thermoanalysis and mass 
spectrometry for analysis of organometallic com 
additive plastics, and fossil fuels, 11:39497 (R;DE;In 


cyclopentadienyirhenium acyl and 
complexes with strong bases, 11:41203 (J;US) 


ORGDP 


Sediment contamination in streams i 
Gaseous Diffusion Plant, 11:41659 (R;US) 
ORNL 
Radiation Accidents 
Investigation report of the release of strontium-90 from the 
Building 3517 Cell Ventilation Improvements construction 
site on November 29, 1985, 11:41658 (R;US) 
Radioactive Waste Facilities 
Soil survey of Solid Waste Storage Area 6, 11:40003 (R;US) 
Soils 
Soil survey of Solid Waste Storage Area 6, 11:40003 (R;US) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 
Reactor Operation 
Oak Ridge Research Reactor 


the Oak Ridge 


quarterly apes January, 


Technical specifications for the Oak Ridge Research Reactor, 
11:40462 (R;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 


Digitizers 
7912AD programmable digitizer evaluation. Technical report, 
1 September-31 December 1984, 11:41498 (R;US) 
OSMIUM 187 TARGET 
Neutron Reactions 
Neutron cross section measurements using the ORELA: 
Ni(n,x), “Ca(n,x), *Ne(n,y), **Os(n,n ‘), /sup 
186,187,188,189/Os(n,x), *°Os(n,y), /sup 
148,149,150/Sm(n,y), **Ta(n,y), /sup 86,87,88/Sr(n,x), 
 Ar(n,x), the stable tellurium isotopes (n,y), and *°Ti(n,x). 
Progress report, September 1, 1985-May 31, 1986, 11:42169 
(R;US) 
OSWESO NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERTHRUST BELT 
See WESTERN US OVERTHRUST BELT 
OXIDASES 
See OXIDOREDUCTASES 
OXIDATION 
See also COMBUSTION 
Catalysts 
Measurement of acid deposition in regenerative air preheaters, 
11:40291 (RA;US) 


Models 
Chemical kinetic modeling of the oxidation of large alkane 


Axial coordination in nickel porphyrins and nickel- 
reconstituted heme proteins investigated by Raman- 
difference and transient-Raman spectroscopy, 11:41141 
(R;US) 

OXONIUM IONS 
Infrared 

Infrared spectra of the cluster ions H7O* sxH and H»O* 4xHe, 

11:41980 (J;US) 
Ton Pairs 

Infrared spectra of the cluster ions H7O* 3xH2 and H»O* «xHs, 

11:41980 (J;US) 


Infrared of the cluster ions H7O* sxHz and HoO* .xHs, 
11:41980 (J;US) 
OXYGEN 


Catalytic gasification of graphite or carbon. Quarterly report, 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 





OXYGEN 
Adsorption 


CO oxidation on Pt/AlOs and Pd/AlOs transient 
and concentration cycling studies, 11:41174 (J;GB) 
Chemical Properties h 
Singlet molecular oxygen spectroscopy: chemical and 
photosensitized, 11:41181 (BA;US) 
Chemical Reaction Kinetics 
Kinetic phase transitions in an irreversible surface-reaction 
model, 11:41169 (J;US) 
Chemical Reactions 
Absolute rate constant for the reaction of O(*P) with ethanol, 
11:41232 (J;US) 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
Chemisorption 
Study of the dispersion of molybdenum(VI) supported on silica 
and ‘y-alumina, 11:41171 (J;US) 
Effects 


Effects of SO. scrubber environments on alloy corrosion. Final 
Se 


Singlet eee gen spectroscopy: 
photosensitized, 14181 (BA;US) 
Singlet oxygen electronic structure and energy transfer, 
11:41180 (BAUS) 
Emission Spectra 
Molecular reaction rates. Final report, 6 April 1982-30 
September 1985, 11:41954 (R;US) 
Excited States 
Singlet molecular oxygen spectroscopy: 
photosensitized, T1aii81 (BA;US) 
Fluorescence Spectroscopy 
High resolution X-ray fluorescence 
useful technique for chemical 
11:39515 (;US) 
Pressure 


: Chemical and 


spectroscopy a potentially 
bonding studies in fossil fuels, 


Corrosion of ceramic refractories exposed to synthetic coal 
by means of the rotating-cylinder technique. Final 


slags 
report, 11:41025 (R;US) 
Photochemistry 
Singlet molecular oxygen spectroscopy: chemical and 
photosensitized, T1ali81 (BA;US) 


Singlet molecular oxygen spectroscopy: chemical and 
photosensitized, 11:41181 (BA;US) 
X-Ray Spectroscopy 
High resolution X-ray fluorescence spectroscopy a potentially 
useful technique for chemical bonding studies in fossil fuels, 
11:39515 (J;US) 
GEN 16 
Isotope Ratio 
Ultrasensitive, isotopicaliy selective detection of nitric oxide by 
multiphoton ionization in a supersonic beam, 11:41145 (J;US) 
OXYGEN 16 REACTIONS 
Coupled Channel Theory 
Analysis of inelastic scattering of oxygen ions at large angles, 
11:42158 (R;SU;In Russian) 
Fission 
Effect of nuclear dissipation 
fission, 11:42217 (J;US) 
Inelastic Scattering 
Analysis of inelastic scattering of oxygen ions at large angles, 
11:42158 (R;SU;In Russian) 
Neutron Emission 
Effect of nuclear dissipati 
fission, 11:42217 (J;US) 
Transfer Reactions 
Chemical nuclear data, 11:42143 (RA;GB) 
OXYGEN 18 
Isotope Ratio 
Ultrasensitive, isotopically selective detection of nitric oxide by 


multiphoton ionization in a supersonic beam, 11:41145 (J;US) 
OXYGEN COMPOUNDS 


on neutron emission prior to 


on neutron emission prior to 


BORATES 
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SULFITES 
TANTALATES 
WATER 


Chemical Properties 
Models of heme D;. Structure and redox chemistry of 
dioxoisobacterioclorins, 11:41206 (J;US) 
Dipole Moments 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 (;GB) 
Electron Density 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 (J;GB) 
Electrostatics 
Inclusion of d-type Gaussian functions in the analytic method 
for the calculation of electrostatic molecular potentials, 
11:41177 (;GB) 


Properties 
Models of heme D;. Structure and redox chemistry of 
dioxoisobacterioclorins, 11:41206 (J;US) 
Redox Reactions 
Models of heme D;. Structure and redox chemistry of 
dioxoisobacterioclorins, 11:41206 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Collisions 
Collisional processes of interest in MFE research. 
Annual report, October 1, 1985-July 31, 1986, 11:42281 
(R;US) 
OXYMETHYLENE 
See FORMALDEHYDE 
OYsSix.R CREEK-1 REACTOR 
Forked River, New Jersey, USA 
Reactor Instrumentation 
Signal validation: a new industry tool, 11:40518 (RA;US) 
OZONE 
Abundance 
Parameterized numerical fit to total column ozone changes 
calculated by the LLNL 1-D model of the troposphere and 
stratosphere, 11:41570 (R;US) 
Air Pollution 
Further case studies on the impact of mesoscale convective 
systems on regional ozone and haze distributions, 11:41565 
(R;US) 
Chemical Reactions 
Sampling and determination of gas-phase hydrogen peroxide 
following removal of ozone by gas-phase reaction with nitric 
oxide, 11:41149 (J;US) 


Sampling and determination of gas-phase hydrogen peroxide 
following removal of ozone by gas-phase reaction with nitric 
oxide, 11:41149 (J;US) 


PACIFIC ISLANDS 
See OCEANIA 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACIFIC OCEAN 
See also BERING SEA 
Water Currents 
Data report for current meters on mooring CMMW-10, 1982- 
83 study area W-N. Low Level Waste Ocean Disposal 
Program, Report OSU-21, 11:41913 (R;US) 
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PACKAGING 
Electrochemical Corrosion 
Electrochemical corrosion studies on metallic packaging 
materials for high-level waste. Behavior of Hastelloy C 4 in 
quinary brine and 1 M NaC! solutions. Influence of 
salt impurities and radiolytic products, 11:39999 (R;DE;In 
German) 
Fasteners 
Sizing of type B package tie-downs on the basis of criteria 
related to h ical road transport accident conditions, 
11:41245 (R;FR;In French) 
PACKED BED 
Comparative Evaluations 
Modelling of heat transfer in non-adiabatic monalith reactors 
and experimental comparisons of metal monoliths with 
packed beds, 11:41306 (J;GB) 
Energy Efficiency 
Modelling of heat transfer in non-adiabatic monolith reactors 
and experimental comparisons of metal monoliths with 
packed beds, 11:41306 (J;GB) 
Heat Transfer 
Modelling of heat transfer in non-adiabatic monolith reactors 
and experimental comparisons of metal monoliths with 
packed beds, 11:41306 (J;GB) 
Performance 
Continuous countercurrent moving bed chromatographic 
reactor, 11:41158 (J;GB) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKS-1 REACTOR 
Paks, Tolna, Hungary 
Reactor Noise 
Diagnostics of the boiling state of coolant based on neutron 
fluctuation at the Paks nuclear power plant, 11:40355 
(R;HU;In Hungarian) 
Subcooled Boiling 
Diagnostics of the boiling state of coolant based on neutron 
fluctuation at the Paks nuclear power plant, 11:40355 
(R;HU;In Hungarian) 
PALLADIUM 


tal studies on the ion of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
Catalytic Effects 
CO oxidation on Pt/AlkO; and Pd/AlOs transient 
and concentration cycling studies, 11:41174 (J;GB) 
Chemical Reactions 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 1. The low-pressure stoichiometric and the 
high-pressure catalytic reactions, 11:41193 (J;US) 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 2. The effect of additives, 11:41194 (J;US) 


Sorptive Properties 
Kinetics of hydrogen absorption by Pd(110), 11:41003 (J;US) 
PALLADIUM 102 
E2-Transitions 
Electromagnetic properties of low-spin states in '*,"Pd, 
11:42172 (R;FI) 


Energy Levels 
Electromagnetic properties of low-spin states in ,'*Pd, 
11:42172 (R;FI) 
PALLADIUM 104 
E2-Transitions 
Electromagnetic properties of low-spin states in ™,**Pd, 
11:42172 (R;FDI) 


Energy Levels 
Electromagnetic properties of low-spin states in *°2,°*Pd, 
11:42172 (R;FI) 
PALLADIUM 105 
Energy Levels 
Anomaly in spectra of /sup 105/Pd and /sup 103/Ru, 11:42174 
G;US) 


PALLADIUM ALLOYS 


Magnetization 
Coexistence of superconductivity and long-range magnetic 
order in ErPd3Sn, 11:41006 (J;US) 
Solvent Properties 
Solubility of H, D, and T in i 
concentrations, 11:40997 (R;US) 


Coexistence of 


alloys at low 


and long-range magnetic 


superconductivity 
order in ErPd,Sn, 11:41006 (J;US) 
ISOTOPES 


Empirical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:42175 (J;US) 
so 
evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:42175 (J;US) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY 
Energy Conservation 
Process sensor availability and needs: a review of equipment 
available to the pulp and paper industry. Final report, 
11:40839 (R;US) 
Energy Demand 
Uncertainties in industrial coal-based energy and feedstock 
ualzation patterns. Phase 2, final report, 11:40739 (R;US) 
Heat Recovery 
Reséarch on an energy-efficient drying process. Final report, 
11:40841 (R;US) 
Monitors 
Proceedings of the DOE/industry advanced research and 


development sensor working group members, Gaithersburg, 
Maryland, 11:41463 (R;US) 


Process Control 
Process sensor availability and needs: a review of equipment 
available to the pulp and paper industry. Final report, 


hydrologic budget 
and vicinity, Western Pander Pa Oak, 11:41784 (R;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 
digital system for ultrasonic imaging. 
Final technical report, 11:42393 (R;US) 

Parallel solution of linear systems with striped sparse matrices. 
Part 2. Stiffness matrices, a case study. Technical report, 
11:42391 (R;US) 

Architecture 


Adaptive associative-processing optical computing 
architectures, 11:42424 (P;US) 
Circuits 


Parallel solution of linear systems with striped sparse matrices. 
Part 1. VLSI networks for striped matrices. Technical 
report, 11:42390 (R;US) 

Mathematical Models 

On input/output speedup in tightly coupled multiprocessors, 

11:42415 (J;US) 


Performance 
On input/output speedup in tightly coupled multiprocessors, 
11:42415 (J;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARATHORMONE 
Gel Permeation Chromatography 
Radioimmunological determination of parathormone peptides 
in the plasma before and after gel filtration in 
hyperparathyroidic patients, 11:41701 (R;DE;In German) 





Radioimmunoassay 
Radioimmunological determination of parathormone peptides 
in the plasma before and after gel filtration in 
hyperparathyroidic patients, 11:41701 (R;DE;In German) 
PARKS (INDUSTRIAL) 
See INDUSTRIAL PARKS 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN-VLASOV EQUATION 
MAXWELL TIONS 


Numerical Solution 

Free-Lagrangian hydrodynamics using massless tracer points, 
11:41995 (R;US) 

PARTICLE BEAM FUSION ACCELERATOR 

Overview of MRB fusion, 11:42365 (BA;JP) 

PARTICLE PRODUCTION 
See also PHOTOPRODUCTION 
Radiative Corrections 
Radiative corrections to the ratio of Z-italic- and W-italic- 
boson production, 11:42068 (J;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLE-HOLE MODEL 
Heavy Ion Reactions 

Theory of molecular heavy ion reactions in the particle-hole 
formalism and its application to the scattering of '*C on #C, 
11:42207 (R;DE;In German) 

PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Light Scattering 
Optical properties of blow-off Technical report, 1 
August 1982-31 January 1984, 11:41504 (R;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PASCAL 

Conversion of the “AMMS (Ccomputer-Assisted Map 
Maneuver Simulation) nuclear/chemical module model from 
FORTRAN to PASCAL. Volume 1. Technical report, 7 
September 1981-30 May 1983, 11:42384 (R;US) 

Conversion of the CAMMS (Computer-Assisted Map 
Maneuver Simulation) nuclear/chemical module model from 
FORTRAN to PASCAL. Volume 2. Appendix B. Technical 
report, 7 September 1981-30 May 1983, 11:42385 (R;US) 

PASSIVE SOLAR COOLING SYSTEMS 
See also ROOF PONDS 
Computer-Aided Design 

International survey of design tools for building energy 

calculations, 11:40230 (RA;US) 


Development of an evaluation method for passive solar design 
tools, 11:40229 (RA;US) 

Housing design mistakes resulting from heating only 
considerations in passive solar energy design, 11:40231 
(RA;US) 

Roof Ponds 


Performance results of the Nebraska modified roof pond in a 
severe cooling and heating climate, 11:40203 (RA;US) 


Security and thermal protection of openings used for natural 
ventilation in residential construction, 11:40225 (RA;US) 


Security and thermal protection of openings used for natural 
ventilation in residential construction, 11:40225 (RA;US) 
PASSIVE SOLAR HEATING SYSTEMS 
See also ROOF PONDS 
TROMBE WALLS 
Evaluations 
Sun/Earth house, 11:40236 (RA;US) 
Computer-Aided Design 
International survey of design tools for building energy 
calculations, 11:40230 (RA;US) 
Control Systems 
Including the effect of control strategy in solar load ratio 
calculations, 11:40232 (RA;US) 


Analysis of an active charge/passive discharge solar space 
conditioning system, 11:40221 (RA;US) 
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Combined active collection-passive storage and direct-gain 

hybrid space systems, 11:40233 (RA;US) 
it of an evaluation method for passive solar design 
tools, 11:40229 (RA;US) 

Housing design mistakes resulting from heating only 
considerations in passive solar energy design, 11:40231 
(RA;US) 

Load Analysis 

Including the effect of control strategy in solar load ratio 

calculations, 11:40232 (RA;US) 
Performance 

Analysis of an active charge/passive dechatign solar space 
conditioning system, 11:40221 (RA;US) 

Combined active collection-passive storage and direct-gain 
hybrid space systems, 11:40233 (RA;US) 

Passive solar greenhouse performance. Final report, Juneau, 
Alaska, January 1, 1981-December 31, 1982, 11:40246 (R;US) 

Thermal storage in passive solar buildings: what the 
performance data indicates, 11:40226 (RA;US) 

Roof Ponds 

Performance results of the Nebraska modified roof pond in a 

severe cooling and heating climate, 11:40203 (RA;US) 
Technology Assessment 

Program aimed at accelerating the development of passive 

solar design and technology, 11:40243 (RA;US) 
PASSIVE SOLAR WATER HEATERS 
Freeze Protection 

Performance of a cold-climate batch water heater with no 
active or manual freeze protection strategy, 11:40224 
(RA;US) 

Performance 

Test of heat-traps and valves to prevent nighttime back- 

siphoning, 11:40205 (RA;US) 
Effect 


Test of heat-traps and valves to prevent nighttime back- 
siphoning, 11:40205 (RA;US) 
PATIENTS 
Dose Commitments 
Determination of radiation exposure of patients in X-ray 
diagnostics, 11:41699 (RA;DE;In German) 
Dose 
Variation range of radiation of patients in 
erythrokinetic examinations with Cr-51, 11:41697 (RA;DE;In 
German) 
Radiation Doses 
Reduced doses at the expense of inferior image quality in 
radiology, 11:41698 (RA;DE;In German) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PDX DEVICES 
Confinement Time 
Analysis of the unbalanced NBI rotation experiments in the 
ISX-B, PLT and PDX tokamaks, 11:42322 (J;AT) 
Rotating Plasma 
Analysis of the unbalanced NBI rotation experiments in the 
ISX-B, PLT and PDX tokamaks, 11:42322 (J;AT) 
PEA PLANT 
See PISUM 
PEACH BOTTOM-1 REACTOR 
York County, Pennsylvania, USA 
Reactor Accidents 
Station blackout calculations for Peach Bottom, 11:40507 


(RA;US) 
PEACH BOTTOM-2 REACTOR 
York County, Pennsylvania, USA 
Reactor Accidents 
Station blackout calculations for Peach Bottom, 11:40507 
(RA;US) 
PEACH BOTTOM-3 REACTOR 
York County, Pennsylvania, USA 
Reactor Accidents 
Station blackout calculations for Peach Bottom, 11:40507 
(RA;US) 
PEARL SPAR 
See DOLOMITE 
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PEAT 


Chemical 
i quality from a sod peat mine, first year results, 
11:39528 (RA;SE) 


Wet mining, moulding and transport methods for raw peat, 
11:39531 (R;FI;In Finnish) 


ive analysis of peat gasification reactor configuration, 
11:39449 (R;US) 
Chemical 


Analysis 
Effect of water on CP/MAS *C NMR spectra of low-rank 
coals, 11:39503 (J;US) 
Surface Mining 
Wet mining, moulding and transport methods for raw peat, 
11:39531 (R;FI;In Finnish) 
Water Removal 
Wet mining, moulding and transport methods for raw peat, 
11:39531 (R;FI;In Finnish) 
PEATGAS PROCESS 
Chemical Reactors 
Comparative analysis of peat gasification reactor configuration, 
11:39449 (R;US) 
PEATLANDS 
See WETLANDS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA STATE UNIVERSITY RESEARCH RE 
See PSTR REACTOR 


Particle Size 
Determination of high-tem: fluid viscosity using 
dynamic light scattering, 11:41199 (J;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDES 
See also POLYPEPTIDES 
Raman Spectroscopy 
Vibrational soliton: an experimental overview, 11:41050 (R;US) 
PERFORMANCE 
Computerized Simulation 
Reactor analysis support package (RASP). Volume 3. PWR 
event analysis guidelines. Final report, 11:40480 (R;US) 
IRMANCE TESTING 


Comparative Evaluations 
11:40306 (RA;US) 
Cost 
Condenser performance monitoring, 11:40308 (RA;US) 


Recommendations 
Improved efficiency through a well-defined performance 
program, 11:40304 (RA;US) 
PERMEABILITY COEFFICIENT (FLUID MECHANICS 
See HYDRAULIC CONDUCTIVITY 
PERMEABILITY DAMAGE 


Protonic and oxygen-ion conduction in solid oxide electrolytes. 
Progress report, September 16, 1985-June 30, 1986, 11:41074 
(R;US) 

PERSONAL COMPUTERS 

(Prior to April 1985 this information was indexed to 

microprocessors.) 


Equipment Interfaces 
GPIB88: a function library for the IBM personal computer to 


support DeSmet C application for the National 
Instruments PC2 IEEE-488 controller, 11:42408 (R;US) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


REACTOR OPERATORS 
Mortality studies of Hanford workers, 11:41748 (R;US) 
Nuclear Materials Diversion 
Safeguards Evaluation Method for evaluating vulnerability to 
insider threats, 11:40065 (R;US) 
Exposure 


External occupational 

(R;DD;In German) 
Radiation Doses 

A computer system for occupational radiation exposure 
information, 11:41754 (BA;US) 

Computer and computer ics support for the ALARA 
program, 11:41757 (BA;US) 

Investigation report of the release of strontium-90 from the 
Building 3517 Cell Ventilation ements construction 
site on November 29, 1985, 11:41658 (R;US) 

Occupational dose estimates for a monitored retrievable 
storage facility, 11:41746 (R;US) 

Preliminary assessment of radiological doses in alternative 
waste management systems without an MRS facility, 
11:40050 (R;US) 

Professional exposure of nuclear power plant personnel, 
11:41736 (RA;DE;In German) 


Training 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
PERSONNEL DOSIMETRY 
Dose Commitments 
Average doses received by persons professionally exposed to 
radiation at the KFA Juelich since 1965, 11:42239 
(RA;DE;In German) 
Information Systems 
A computer system for i 
information, 11:41754 (BA;US) 
Technology Assessment 
Developments in the professional radiation exposure 
throughout the years 1980 to 1984, 11:42238 (RA;DE;In 
German) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PETRA STORAGE RING 
Data Acquisition Systems 
Online event filtering in the JADE data acquisition system, 
11:41435 (R;DE) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
ete. 
See also PETROLEUM FRACTIONS 
API Gravity 
Influence of reservoir depth on enhanced oil recovery by CO: 
flooding, 11:39681 (BA;US) 
Ash Content 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Chemical Analysis 
Separation and analysis of hydroxyaromatic species in liquid 
fuels II. Comparison of ArOH in SRC-II coal liquid, 
Wilmington, CA, petroleum and OSCR shale oil, 11:39500 
G;US) 
Density 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Distillation 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 


exposure in the GDR in 1984, 11:41749 


radiation exposure 


Analysis of oil withdrawal and distribution tests for the 
Strategic Petroleum Reserve, 11:39701 (R;US) 
Energy Supplies 
Monthly Energy Review, April 1986, 11:40748 (R;US) 
Enhanced Recovery 
Enhanced oil recovery program plan, 11:39677 (R;US) 
Fluid Flow 
Entrapment of petroleum in isolated porous bodies, 11:39588 
(RA;US) 








PETROLEUM 
Imports 


Product imports, energy security and the domestic refining 
industry, 11:39689 (R;US) 
Market 
Petroleum Marketing Monthly, April 1986, 11:39688 (R;US) 
Petroleum Supply Monthly, May 1986 (Contains glossary), 
11:39687 (R;US) 


Migration 
Entrapment of petroleum in isolated porous bodies, 11:39588 
(RA;US) 
Pour Point 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Prices 
Energy Facts 1985 (USA; 1973 to ae 11:39561 (R;US) 
Product imports, energy security and the domestic refining 
industry, 11:39689 (R;US) 
ly Coal Report, January-March 1986 (USA; 1986 1Q), 
11:39529 (R;US) 


Biological assessment of the effects of petroleum production at 
maximum efficient rate, Naval Petroleum Reserve No. 1 (Elk 
Hills), Kern County, California, on the endangered San 
Joaquin kit fox, Vulpes macrotis mutica, 11:39691 (R;US) 

Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 

Monthly Energy Review, April 1986, 11:40748 (R;US) 

Production of crude oil and gas, southwestern Wyoming and 
northwestern Colorado, by years, 11:39660 (RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Stratigraphy and production of the Tertiary formations in the 
Sand Wash and Washakie Basins, 11:39606 (RA;US) 

Quantitative Chemical Analysis 
research. Quarterly 


petroleum reserve supporting 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 

Strategic petroleum reserve supporting research. Quarterly 

technical report, January 1-March 31, 1986, 11:39697 (R;US) 
Reserves 

Energy exploration and expectations deep within the Rockies: 
the greater Green River Basin and environs, 11:39654 
(RA;US) 

Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Geology and fuel resources of the Green River Formation, 
southeastern Uinta Basin, Utah and Colorado, 11:39640 

(RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Sedimentology of oil-impregnated, lacustrine and fluvial 
sandstone, P.R. Spring area, southeast Uinta Basin, Utah, 
11:39642 (RA;US) 

Study to determine the feasibility of obtaining true samples of 

a and gas reservoirs - final report, 11:39573 (RA;US) 
Analysis of oil withdrawal and distribution tests for the 
Strategic Petroleum Reserve, 11:39701 (R;US) 
Sulfur Content , 
Strategic petroleum reserve supporting research. Quarterly 
. techiiical report, April 1-June 30, 1986, 11:39698 (R;US) 

Biological assessment of the effects of petroleum production at 
maximum efficient rate, Naval Petroleum Reserve No. 1 (Elk 
Hills), Kern County, California, on the 
Joaquin kit fox, Vulpes macrotis mutica, 11:39691 (R;US) 


Analysis of oil withdrawal and distribution tests for the 
Strategic Petroleum Reserve, 11:39701 (R;US) 


Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
OIL FIELDS 


Data 


Compilation 
Selected list of Bureau of Mines publications on petroleum and 
natural gas, 11:39570 (RA;US) 
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Selected list of Bureau of Mines publications on petroleum and 
natural gas, 1961-70, 11:39571 (RA;US) 
Deposition 
Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 
Diagenesis 
Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 
Economic Analysis 
Study to determine the feasibility of obtaining true samples of 
oil and gas reservoirs - final report, 11:39573 (RA;US) 


Chronicle of exploration in South Park Basin, Park County, 
Colorado, 11:39580 (RA;US) 

Controls of oil and gas accumulation, 11:39608 (RA;US) 

Energy exploration and expectations deep within the Rockies: 
the greater Green River Basin and environs, 11:39654 
(RA;US) 

Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah, 11:39599 (RA;US) 

Rationale for deliberate pursuit of stratigraphic, unconformity 
and paleogeomorphic traps, 11:39593 (RA;US) 

Regional geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 

Report on a seismography survey conducted in Rio Blanco 
County, Colorado, 11:39707 (RA;US) 

Report on a vibroseis seismic survey conducted in Rio Blanco 
County, 11:39590 (RA;US) 

Spectralog applications in complex formation evaluation, 
11:39755 (RA;US) 

Stratigraphy and exploration of the Lower Cretaceous Muddy 
Formation northern Powder River Basin, Wyoming and 
Montana, 11:39583 (RA;US) 


History 

211, 11:39635 (RA;US) 

Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 

Permeability-porosity patterns and variations in some 
Holocence sand bodies, 11:39589 (RA;US) 

Relationship of latest Cretaceous and Tertiary deposition and 
deformation to oil and gas in Wyoming, 11:39638 (RA;US) 

Sedimentology of oil-impregnated, lacustrine and fluvial 
sandstone, P.R. Spring area, southeast Uinta Basin, Utah, 
11:39642 (RA;US) 

Structural geology of the northeastern flank of the Uinta 
Mountains, Moffat County, Colorado, 11:39577 (RA;US) 

Subsurface stratigraphy of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 

Geologic Traps 

Characteristics of sandstone reservoirs in United States, 
11:39633 (RA;US) 

Controls of oil and gas accumulation, 11:39608 (RA;US) 

Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 

Entrapment of petroleum in isolated porous bodies, 11:39588 
(RA;US) 

Geology and occurrence of oil and gas, Wamsutter Arch, 
Wyoming, 11:39637 (RA;US) 

Lower Cretaceous sediments of North Pack Basin, 11:39579 
(RA;US) 

Occurrence of oil and gas in the Tertiary system, Rio Blanco 
Unit, Rio Blanco County, Colorado, 11:39622 (RA;US) 

Primary stratigraphic traps in sandstones, 11:39597 (RA;US) 

Rationale for deliberate pursuit of stratigraphic, unconformity 
and paleogeomorphic traps, 11:39593 (RA;US) 

Stratigraphic-trap classification, 11:39594 (RA;US) 

Structural geology of the northeastern flank of the Uinta 
Mountains, Moffat County, Colorado, 11:39577 (RA;US) 

Unconformity traps, 11:39595 (RA;US) 


Aspects 
Oil and gas: history of development and principal fields in 
Colorado, 11:39616 (RA;US) 
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Information Dissemination 
Selected list of Bureau of Mines publications on petroleum and 
natural gas, 1961-70, 11:39571 (RA;US) 


Evaluation of the oil spill risk analysis as presented in St. 

George Basin Sale 89 EIS, 11:39694 (R;US) 
Offshore Drilling 

Analysis of trace metals in bottom sediments in support of 
deepwater biological processes studies on the US North 
Atlantic continental slope and rise. Interim report, 1 
November 1984-15 December 1985, 11:41636 (R;US) 

Petroleum Geology 

Evaluation of the Madison Limestone in thé Williston Basin 
from well logs and cores, 11:39645 (RA;US) 

Facies development of the Gallup Formation, 11:39630 
(RA;US) 

Geology of the Glenwood Springs quadrangle and vicinity, 
northwestern Colorado, 11:39652 (RA;US) 

Oil and gas of Colorado: a conceptual view, 11:39615 (RA;US) 

Relationship of latest Cretaceous and Tertiary deposition and 
deformation to oil and gas in Wyoming, 11:39638 (RA;US) 

Public Information 

Selected list of Bureau of Mines publications on petroleum and 
natural gas, 11:39570 (RA;US) 

Selected list of Bureau of Mines publications on petroleum and 
natural gas, 1961-70, 11:39571 (RA;US) 

Reservoir Rock 

Characteristics of sandstone reservoirs in United States, 
11:39633 (RA;US) 

Chronicle of exploration in South Park Basin, Park County, 
Colorado, 11:39580 (RA;US) 

Cretaceous oil and gas horizons of the San Juan Basin, 
Colorado and New Mexico, 11:39626 (RA;US) 

Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 

Effects of physical and chemical diagenesis on low-porosity, 
low-permeability sandstones, Mesaverde Group, Uinta Basin, 
Utah, 11:39747 (RA;US) 

Evaluation of the Madison Limestone in the Williston Basin 
from well logs and cores, 11:39645 (RA;US) 

Geology and occurrence of oil and gas, Wamsutter Arch, 
Wyoming, 11:39637 (RA;US) 

Geology of Harper County, Oklahoma, 11:39586 (RA;US) 

Geometry of sandstone reservoir bodies, 11:39592 (RA;US) 

Lithofacies and related hydrocarbon accumulations in Tertiary 
strata of the western and central Uinta Basin, Utah, 11:39601 


(RA;US) 

Permeability-porosity patterns and variations in some 
Holocence sand bodies, 11:39589 (RA;US) 

Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 

Relation of coastal and submarine topography to Cretaceous 
stratigraphy, 11:39737 (RA;US) 

Reservoir characteristics of Cretaceous Sands of San Juan 
Basin, 11:39617 (RA;US) 

Sedimentology of oil-impregnated, lacustrine and fluvial 

P.R. Spring area, southeast Uinta Basin, Utah, 
11:39642 (RA;US) 
y, sedimentology, and petroleum potential of 
Dakota Formation, northeastern Utah, 11:39603 (RA;US) 
Resource Assessment 
Reservoir volume determination, 11:39575 (RA;US) 
Resource Development 

Oil and gas: history of development and principal fields in 

Colorado, 11:39616 (RA;US) 
Resource Potential 
the greater Green River Basin and environs, 11:39654 


Quantitative Chemical Analysis 


Lower Cretaceous stratigraphy and its relationship to oil 
production in the Laramie Basin, 11:39578 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 

Stratigraphy, sedimentology, and petroleum potential of 
Dakota Formation, northeastern Utah, 11239603 (RA;US) 

Structure, correlation and depositional environments of the 
Tertiary, Sand Wash and Washakie Basins, 11:39602 
(RA;US) 

Study to determine the feasibility of obtaining true samples of 

oil and gas reservoirs - final report, 11:39573 (RA;US) 


211, 11:39635 (RA;US) 

Cretaceous oil and gas horizons of the San Juan Basin, 
Colorado and New Mexico, 11:39626 (RA;US) 

Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 

Facies development of the Gallup Formation, 11:39630 
(RA;US) 

Facies of the Mesaverde Formation, east-central Wyoming, 
11:39591 (RA;US) 

Geology and fuel resources of the Green River Formation, 
southeastern Uinta Basin, Utah and Colorado, 11:39640 
(RA;US) 

Geology of Harper County, Oklahoma, 11:39586 (RA;US) 

Geology of the Glenwood Springs quadrangle and vicinity, 
northwestern Colorado, 11:39652 (RA;US) 

Lower Cretaceous stratigraphy and its relationship to oil 
production in the Laramie Basin, 11:39578 (RA;US) 

Lower Cretaceous sediments of North Pack Basin, 11:39579 
(RA;US) 

Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah, 11:39599 (RA;US) 

Occurrence of oil and gas in the Sand Wash Basin, northwest 
Colorado, 11:39607 (RA;US) 

Occurrence of oil and gas in the Tertiary system, Rio Blanco 
Unit, Rio Blanco County, Colorado, 11:39622 (RA;US) 
Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 

southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 

Post-Lytle Dakota Group on west flank of Denver Basin, 
Colorado, 11:39581 (RA;US) 

Primary stratigraphic traps in sandstones, 11:39597 (RA;US) 

Relation of coastal and submarine topography to Cretaceous 
stratigraphy, 11:39737 (RA;US) 

Sedimentology of oil-impregnated, lacustrine and fluvial 

P.R. Spring area, southeast Uinta Basin, Utah, 
11:39642 (RA;US) 

Stratigraphy and exploration of the Lower Cretaceous Muddy 
Formation northern Powder River Basin, Wyoming and 
Montana, 11:39583 (RA;US) 

Stratigraphy of Paleozoic rocks in northwestern Colorado, 
11:39587 (RA;US) 

Stratigraphy and oil and gas production of northwest New 
Mexico, 11:39658 (RA;US) 

Stratigraphy and production of the Tertiary formations in the 
Sand Wash and Washakie Basins, 11:39606 (RA;US) 

Stratigraphy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

Subsurface stratigraphy of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 


PETROLEUM DISTILLATES 


Boiling point range 0-600°C. 


See also NAPHTHA 
Quantitative Chemical Analysis 


Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 


(RA;US) 
Geology of the Glenwood Springs quadrangle and vicinity, PETROLEUM FRACTIONS 
northwestern Colorado, 11:39652 (RA;US) See also PETROLEUM DISTILLATES 





Reduced molybdenum states in hydrodesulfurization. 
Investigations using Chevrel phase catalysts, 11:41178 
(BA;DE) 

PETROLEUM INDUSTRY 
Socio-Economic Factors 
Boom and bust in energy extraction, 11:40705 (R;US) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 


LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 


Carcinogenesis 
Comparative toxicity of crude and refined coal liquids and 


analogous petroleum products: II. Chemical characterization, 
11:39564 (J;US) 
ee 


Product imports, energy security and the domestic refining 
industry, 11:39689 (R;US) 
Health Hazards 
Comparative toxicity of crude and refined coal liquids and 
products. I. Chronic dermal toxicity in 
mice, 11:39567 (J;US) 


industry, 11:39689 (R;US) 
Prices 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Toxicity 
Caesars attietintntbens tadteen 
analogous petroleum products: II. Chemical characterization, 
11:39564 (J;US) 
toxicity of crude and refined coal liquids and 
analogous petroleum products. I. Chronic dermal toxicity in 
mice, 11:39567 (J;US) 


Underground bs 
Options for managing underground storage of petroleum 
products in Virginia, 11:39702 (R;US) 
PETROLEUM REFINERIES 
Air Pollution Abatement 
Summary and evaluation of existing economic models of the 
petroleum-refining industry. Final report, July 1984-May 
1986, 11:39696 (R;US) 


industry, 11:39689 (R;US) 

Economic Analysis 
industry, 11:39689 (R;US) 

PEIT 
See POSITRON COMPUTED TOMOGRAPHY 

PH VALUE 


Evaluation of new pH control agents for PWR secondary 
water systems. Final report, 11:40346 (R;US) 


Ecological Concentration 
Flux of aliphatic and polycyclic aromatic hydrocarbons to 
Central Puget Sound from Seattle (Westpcint) primary 
sewage effluent, 11:41653 (J;US) 
Formation Free Enthalpy 
Thermodynamic characterization of condensed-ring 
compounds. Annual technical summary December 1, 
1984-December 31, 1985, 11:41182 (R;US) 
PHENOLS 
See also CRESOLS 
Chemical Properties 
Study of some wastewater contaminants. Third quarterly 
on report, March 16-June 15, 1986, 11:39518 (R;US) 


Chromatography 
Separation and analysis of hydroxyaromatic species in liquid 
fools IL. Comparioon of AYOH ie SRCII oval Hud, 
om. CA, petroleum and OSCR shale oil, 11:39500 
Liquid Column Chromatography 
Separation and analysis of hydroxyaromatic species in liquid 
fools Il. Comparicon of AZOE ta SRC-II onal Haedd, 
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Wilmington, CA, petroleum and OSCR shale oil, 11:39500 
G;US) 


Sorption-desorption capacity of oil shale materials. Volume 2. 
i methods and results (2-hydroxynaphthalene, 
1,2,3,4-tetrahydroquinoline, and 2,3,5-trimethylphenol), 
11:39927 (R;US) 
PHENYLETHYLENE 
See STYRENE 
PHI4-FIELD THEORY 
Solitons 
Soliton solution of the PHIe4 field theory in the Hartree 
approximation, 11:42100 (R;DE;In German) 
PHOSPHATE GLASS 
“repetition rate and mode-locked phosphate glass laser, 
11:41285 (R;US) 
Quality Control 
Compositional quality control study of CON-2 glass, 11:41080 
;US) 


PHOSPHORIC ACID 
Fuel Cells 
Environmental performance of onsite phosphoric acid fuel cell 
field test. Final report, January 1983-March 1985 (Volume 
3), 11:40760 (R;US) 
PHOSPHORUS 
Corrosive Effects 
Effects of SO: scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Mineral Cycling 
Detrital microbial community development and phosphorus 
dynamics in a stream ecosystem, 11:41635 (R;US) 
PHOTOCHEMICAL REACTIONS 
Chemical Reaction Kinetics 
Method for the deconvolution of incompletely resolved CARS 
spectra in chemical dynamics experiments, 11:41167 (J;US) 
Rotational States 
Method for the deconvolution of incompletely resolved CARS 
spectra in chemical dynamics experiments, 11:41167 (J;US) 
Vibrational States 
Method for the deconvolution of incompletely resolved CARS 
spectra in chemical dynamics experiments, 11:41167 (J;US) 
PHOTOCHEMISTRY 
Research Programs 
Multiphoton ionization spectroscopy and photochemistry of 
transient species. Progress report, July 15, 1983-January 30, 
1986, 11:41210 (R;US) 
PHOTODETECTORS 
Light Transmission 
oot, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub Titalic/, 11:41085 (J;US) 
Optical Reflection 
optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:41085 (J;US) 
Sensitivity 
Characterization of the absolute photon sensitivity of gold 
cathode photoelectric detectors, 11:41472 (R;US) 
PHOTODIODES 
Fabrication 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub ritalic/, 11:41085 (J;US) 


Optical Filters 
Single-crystal, optical interference filters and integrated high 
reflector/photodiode using multilayers of GaP and 
GaAs/sub x-italic/P/sub 1-//sub x-italic/, 11:41085 (J;US) 
Photocurrents 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
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PHOTOELECTROCHEMICAL CELLS 
Materials 
Polymer blends for use in photoelectrochemical cells for 
conversion of solar energy to electricity, 11:40154 (P;US) 
PHOTOELECTRON SPECTROSCOPY 


Multiple Scattering 
Theory of angle-resolved photoemission extended fine 
structure, 11:41002 (J;US) 
Simulation 
Theory of angle-resolved photoemission extended fine 
structure, 11:41002 (J;US) 


PHOTOMAGNETOELECTRIC EFFECT 


See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTONS 


PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTONEUTRONS 
Atlas of photoneutron cross sections obtained with 
monoenergetic photons. Final edition, 1986, 11:42146 (R;US) 
PHOTON-PHOTON INTERACTIONS 
Pair Production 
Results on photon-photon physics with the DM2 detector, 
11:42014 (R;FR) 
Vector meson production in the final state K* K~ a* a~ 
photon-photon collisions, 11:42002 (R;DE) 
PHOTONS 
Particle Production 
Production of neutral pions and high-energetic photons in 
collisions of light and medium-heavy nuclei at 44 and 48 
MeV/u, 11:42156 (R;DE;In German) 
Structure Functions 
Measurement of the photon structure function Fsup(y) at Q? 
from 7 to 70 (GeV/c)?, 11:42003 (R;DE) 
PHOTONUCLEAR REACTIONS 
Knock-Out Reactions 
Atlas of photoneutron cross sections obtained with 
monoenergetic photons. Final edition, 1986, 11:42146 (R;US) 
Nuclear Data Collections 
Atlas of photoneutron cross sections obtained with 
monoenergetic photons. Final edition, 1986, 11:42146 (R;US) 
PHOTOPRODUCTION 
Quantum Chromodynamics 
High energy photoproduction of large transverse momentum 
ar° mesons: a quantitative test of QCD, 11:42016 (R;FR) 
PHOTOSPHERE 
Magnetic Fields 
Solar magnetic field - 1976 through 1985: an atlas of 
coronal magnetic fields from the John M. Wilcox Solar 
Observatory at Stanford, 1976-1985, 11:41937 (R;US) 
PHOTOVOLTAIC CELLS 
Fabrication 


EFG photovoltaic modules: construction and field experience, 
11:40140 (RA;US) 


Photovoltaics industrialization in the world market, 11:40129 
(RA;US) 


Properties 
Advanced photovoltaic measurements, 11:40131 (RA;US) 
Performance 
Advanced photovoltaic measurements, 11:40131 (RA;US) 
Development of a simple field technique for optimizing 
photovoltaic arrays in residential installations, 11:40134 
(RA;US) 
Limits of 
11:40143 (RA;US) 
Photovoltaic performance measurement: practice and 
problems, 11:40132 (RA;US) 
Performance Testing 
Solar cell array testing apparatus, 11:40133 (RA;US) 
Efficiency 
Limits of 
11:40143 (RA;US) 


ic conversion efficiency: a review, 


conversion efficiency: a review, 


Research Programs 
Thin film photovoltaic technology: future application potential, 
11:40136 (RA;US) 
Technology Assessment 
Overview of flat-plate photovoltaics technology, 11:40135 
(RA;US) 
11:40136 (RA;US) 
PHOTOVOLTAIC POWER PLANTS 


Computer-Aided Design 
photovoltaic design using a computer spreadsheet 
program, 11:40165 (RA;US) 


ARCO 1 megawatt photovoltaic power plant, 11:40173 
(RA;US) 


ARCO 1 megawatt photovoltaic power plant, 11:40173 
(RA;US) 
Designing future photovoltaic systems, 11:40163 (RA;US) 
Economic Analysis 
Economic aspects of photovoltaic power generation for the 
utility industry: the third-party financing option, 11:40177 
(RA;US) 


Feasibility Studies 
photovoltaic design using a computer spreadsheet 
program, 11:40165 (RA;US) 
Technical aspects of future photovoltaic power systems, 
11:40178 (RA;US) 
Financing 
Economic aspects of photovoltaic power generation for the 
utility industry: the third-party financing option, 11:40177 
(RA;US) 
Market 


Photovoltaics industrialization in the world market, 11:40129 
(RA;US) 


Designing future photovoltaic systems, 11:40163 (RA;US) 
US photovoltaic systems experience: prospectors for the future, 
11:40162 (RA;US) 


US photovoltaic systems experience: prospectors for the future, 
11:40162 (RA;US) 
Technology Assessment 
Federal Photovoltaic Utilization : lessons learned and 
system costing methodology, 11:40160 (RA;US) 
Technical aspects of future photovoltaic power systems, 
11:40178 (RA;US) 
Technology Transfer 
Federal Photovoltaic Utilization Program: lessons learned and 
system costing methodology, 11:40160 (RA;US) 
Photovoltaic System design Assistance Center. Program 
Description, 11:40180 (R;US) 
PHOTOVOLTAIC POWER 


Design & installation of a prototype photovoltaic project, 
11:40170 (RA;US) 

Design of a solar powered (photovoltaic) drip irrigation 
system, 11:40157 (RA;US) 

Design of a DC-pump, photovoltaic-powered circulation 
system for a solar domestic hot water system, 11:40212 
(RA;US) 

New photovoltaic user guide report, 11:40164 (RA;US) 

Remote federal photovoltaic utilization program systems: 
design and operation, 11:40159 (RA;US) 

Economic Analysis 

Economic feasibility of using photovoltaic power systems in 

remote areas, 11:40172 (RA;US) 
Feasibility Studies 

Economic feasibility of using photovoltaic power systems in 
remote areas, 11:40172 (RA;US) 

New photovoltaic user guide report, 11:40164 (RA;US) 

Technical aspects of future photovoltaic power systems, 
11:40178 (RA;US) 

Installation 

Design & installation of a prototype photovoltaic project, 

11:40170 (RA;US) 





PHOTOVOLTAIC POWER SUPPLIES 
installation 


Photovoltaic system installations: a field experience in 
management, 11:40158 (RA;US) 


Operation 
First-year operational results for the Dallas-fort Worth Airport 
linear Fresnel lens photovoltaic/photothermal system, 
11:40175 (RA;US) 
First year operation of the Phoenix Sky Harbor solar 
photovoltaic concentrator project, 11:40176 (RA;US) 
Operational and performance experience of selected small- and 
Lesh indaddaad Unatauainds aneetti 11:40167 (RA;US) 
Kemote federal photovoltaic utilization program systems: 
design and operation, 11:40159 (RA;US) 


California photovoltaic development program, 11:40169 
(RA;US) 
Design of a solar powered (photovoltaic) drip irrigation 


system, 11:40157 (RA;US) 
Federal photovoltaic utilization program: application and 
experience, 11:40168 (RA;US) 
First-year operational results for the Dallas-fort Worth Airport 
linear Fresnel lens photovoltaic/photothermal system, 
11:40175 (RA;US) 
Lovington Square Shopping Center photovoltaic system, 
11:40174 (RA;US) 
i and performance experience of selected small- and 
ee systems, 11:40167 (RA;US) 
residential photovoltaic 


arrays, 
11:40166 (RA;US) 
Performance Testing 
Solar propelled lateral move traveling trickle irrigation system, 
11:40156 (RA;US) 
Power Conditioning Circuits 
Innovative approaches for utility interactive photovoltaic 
power conditioning subsystems category 2: intermediate 
power conditioner, 11:40182 (R;US) 


Procurement 
Grid-interactive an example format for 


photovoltaic system: 
request for quotation, 11:40179 (R;US) 
Programs 


Balance of system efficiency, 11:40183 (J;US) 
Solar Tracking Systems 
Passive trackers for photovoltaics, 11:40161 (RA;US) 
Assessment 


Technology 
ee photovoltaic development program, 11:40169 
:US) 
Technical aspects of future photovoltaic power systems, 
11:40178 (RA;US) 
Ti Transfer 


‘echnology 
Photovoltaic System design Assistance Center. Program 
— 11:40180 (R;US) 


Federal photovoltaic utilization program: application and 
ey eee 
Photovoltaic pumping, lessons from the field, 11:40171 


(RA;US) 
PHYSICAL RADIATION EFFECTS 
Research 


Programs 
Annual progress report for period ending December 31, 
1985, 11:40902 (R;US) 

CREEK BASIN 


Aquifers 
Project Rio Blanco hydrology of the Piceance Basin, 11:41837 
(RA;US) 


Geologic Structures 
Project Rio Blanco geology of the Piceance Basin, 11:41836 
(RA;US) 


Use of multi-drain wells to more effectively extract natural gas 


from lenticular sand reservoirs: a feasibility study, 11:39771 
(RUS) 


Hydrology 
Project Rio Blanco hydrology of the Piceance Basin, 11:41837 
(RA;US) 
Natural Gas 
Permeability of Fort Union Formation sandstone samples: 
project Rio Blanco, 11:39847 (RA;US) 
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Preliminary results of mineralogic and diagenetic studies of 
low-permeability sandstone of Late Cretaceous age, Piceance 
Creek Basin, northwestern Colorado, 11:39742 (RALUS) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Project Rio Blanco reservoir report, 11:39761 (RA;US) 

Rio Blanco outcrop investigations, 11:39734 (RA;US) 

Second technical poster session for the Multiwell Experiment, 
SPE/DOE symposium on low permeability reservoirs, May 
21, 1985, Denver, Colorado, 11:39918 (R;US) 

Natural Gas Wells 

Project Rio Blanco reservoir report, 11:39761 (RA;US) 

Rio Blanco massive hydraulic fracture, 11:39763 (RA;US) 

Stimulation of gas production by massive hydraulic fracturing - 
Mesaverde Formation, 11:39835 (RA;US) 

Use of multi-drain wells to more effectively extract natural gas 
from lenticular sand reservoirs: a feasibility study, 11:39771 
(R;US) 


Paleomagnetism 
Further tests of the paleomagnetic core-orienting technique, 
11:41856 (RA;US) 
Petroleum Deposits 
Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 
Reservoir Rock 
Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 
Source Rocks 
Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 


Stratigraphy 

Project Rio Blanco geology of the Piceance Basin, 11:41836 
(RA;US) 

Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 

Stratigraphy of the Piceance Basin, 11:41666 (RA;US) 

Use of multi-drain wells to more effectively extract natural gas 
from lenticular sand reservoirs: a feasibility study, 11:39771 
(R;US) 

PIGE ANALYSIS 


See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 


PIGMENT CELLS 
See ANIMAL CELLS 
PILES 
See FOUNDATIONS 
PILOT PLANTS 
Performance Testing 
Anaerobic digestion of municipal solid waste to produce 
methane, 11:40079 (RA;US) 
PION MINUS REACTIONS 
Pair Production 
Longitudinal photon polarization in muon pair production at 
high x-italic/sub F-italic/, 11:42023 (J; US). 
PION MINUS-NEUTRON INTERACTIONS 
Inclusive Interactions 
Inclusive strange-particle production in single-vee events in 
200-GeV/c-italic wp N interactions, 11:42030 (J;US) 
PION MINUS-PROTON INTERACTIONS 
Hadronic Particle Decay 
i analysis of the K,:°K,° system for the 7~ p > 
K,°K,°n reaction at 40 GeV/c momentum of incident a~ 
meson, 11:42011 (R;SU;In Russian) 
Scattering 


Determination of proton polarization in the 7~ p — pa* a a 
reaction at momenta of 4.35 and 4.58 GeV/c, 11:42009 
(R;SU;In Russian) 

PION PLUS REACTIONS 
Nuclear Reaction Kinetics 

Doppler broadening of gamma-line and excitation mechanism 

of the C (2*, 4.43 MeV) level, 11:42159 (R;SU;In Russian) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
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Exchange Reactions 
Effects of nuclear correlations on low-energy pion charge- 
exchange scattering, 11:42216 (J;US) 
Elastic Scattering 
Effects of nuclear correlations on low-energy pion charge- 
exchange scattering, 11:42216 (J;US) 
Optical Models 
Effects of nuclear correlations on low-energy pion charge- 
exchange scattering, 11:42216 (J;US) 
PION-NUCLEON INTERACTIONS 
Bag Model 
Effect of a7 interactions in @N scattering, 11:42076 (J;US) 
PION-PION INTERACTIONS 


Amplitudes 
Effect of a7 interactions in wN scattering, 11:42076 (J;US) 
PIONS 


See also PIONS NEUTRAL 
PIONS PLUS 


Bag Model 
Pion as a q-italicq-bar soliton bag: Dressing of the nucleon and 
A, 11:42075 (J;US) 


Pion photoproduction in the Coulomb field of the nucleus, 
11:42057 (R;SU;In Russian) 
Structure Functions 
itudinal photon polarization in muon pair production at 
high x-italic/sub F-italic/, 11:42023 (J;US) 
Wave 
Calculation of radiative corrections to sum rules for moments 
of the 7-meson wave function, 11:42103 (R;SU;In Russian) 
PIONS NEUTRAL 
Particle Production 
Production of neutral pions and high-energetic photons in 
collisions of light and medium-heavy nuclei at 44 and 48 
MeV/u, 11:42156 (R;DE;In German) 
Very backward 7r°- and eta°-production by proton projectiles 
on deuterium target at intermediate energies, 11:42151 
(R;FR) 


High energy photoproduction of large transverse momentum 
a° mesons: a quantitative test of QCD, 11:42016 (R;FR) 
PIONS PLUS 
Diffusion 
Pions in bbc metals, 11:40922 (R;DE;In German) 
Particle Production 
a* meson production under 137 deg angle in the 7*~- A —> 
a* X inclusive reactions at the 1.5 GeV/c momentum of 
projectile pions, 11:42008 (R;SU;In Russian) 
Comparative data analysis for 7* and K* meson production in 
pp- and pA-interactions, 11:42007 (R;SU;In Russian) 
RESTRAINTS 


See RESTRAINTS 
PIPELINE QUALITY GAS 

See HIGH BTU GAS 
PIPELINES 

Heat Losses 

Parameter estimation study of heat losses from underground 
steam pipelines, 11:40869 (R;US) 

PIPES 


Computer Calculations 
SHAPS-2: A three-dimensional computer program for 
linear/nonlinear static/dynamic analyses of piping systems, 
11:40648 (BA;US) 


On-line corrosion cracking monitor development, 11:40519 
(RA;US) 


Propagation 
Evaluation of the Crack Plane Equilibrium model for 
predicting plastic fracture, 11:40431 (BA;US) 
On-line corrosion cracking monitor development, 11:40519 
(RA;US) 


Critical flow through IGSCC in pipes, 11:40552 (RA;US) 

NRC leak-before-break (LBB.NRC) analysis method for 
circumferentially through-wall cracked pipes under axial 

plus bending loads, 11:40424 (R;US) 


Damping 
Pipe damping, 11:40526 (RA;US) 


PIPES 
Stress Corrosion 


Pipe damping: experimental results from laboratory tests in the 
seismic frequency range, 11:40626 (R;US) 
Variation of structural damping with response amplitude in 
piping systems, 11:40413 (R;US) 
Deformation 
Tests of buried lifelines and instrumentation/communication 
conduits. Technical report, 21 August 1981-21 August 1983, 
11:42383 (R;US) 
Dynamic Loads 
BNL piping research, 11:40527 (RA;US) 
Fabrication 
Technical report on material selection and processing 
guidelines for BWR coolant boundary piping. Draft 
report. Revision 2, 11:40337 (R;US) 
Failures 
General computer program for the fast dynamic analysis. The 
case of pipe-circuits, 11:40412 (R;FR;In French) 
Fluid-Structure Interactions 
SHAPS-2: A three-dimensional computer program for 
linear/nonlinear static/dynamic analyses of piping systems, 
11:40648 (BA;US) 
Fracture Mechanics 
Evaluation of the Crack Plane Equilibrium model for 
predicting plastic fracture, 11:40431 (BA;US) 


SHAPS-2: A three-dimensional computer program for 
linear/nonlinear static/dynamic analyses of piping systems, 
11:40648 (BA;US) 

Intergranular Corrosion 
Critical flow through IGSCC in pipes, 11:40552 (RA;US) 
Leaks 

NRC leak-before-break (LBB.NRC) analysis method for 
circumferentially through-wall cracked pipes under axial 
plus bending loads, 11:40424 (R;US) 


NRC leak-before-break (LBB.NRC) analysis method for 
circumferentially through-wall cracked pipes under axial 
plus bending loads, 11:40424 (R;US) 

Mechanical Tests 

Nonlinear dynamic analysis of pipe whip tests. Final report, 

11:40481 (R;US) 
Mechanical Vibrations 

Variation of structural damping with response amplitude in 

piping systems, 11:40413 (R;US) 


computer program for the fast dynamic analysis. The 
case of pipe-circuits, 11:40412 (R;FR;In French) 
Performance Testing 


Component reliability testing, 11:40206 (RA;US) 
Research Programs 


BNL piping research, 11:40527 (RA;US) 
Piping research overview, 11:40525 (RA;US) 
Ruptures 
Critical flow through a small break on a large pipe with 
stratified flow, 11:40551 (RA;US) 
Pipe ruptures in BWR plants, 11:40528 (RA;US) 
Seismic Effects 
Effect of PVRC damping with independent support motion 
response spectrum analysis of piping systems, 11:40410 
(RUS) 


Shear Properties 
Tests of buried lifelines and instrumentation/communication 
conduits. Technical report, 21 August 1981-21 August 1983, 
11:42383 (R;US) 


Technical report on material selection and 
guidelines 


processing 
for BWR coolant pressure boundary piping. Draft 
report. Revision 2, 11:40337 (R;US) 
Stress Corrosion 
Critical flow through IGSCC in pipes, 11:40552 (RA;US) 





PIPES 
Testing 


Testing 
NRC leak-before-break (LBB.NRC) analysis method for 
circumferentially -wall cracked pipes under axial 
plus bending aa 11:40424 (R;US) 
Welded Joints 
Evaluation of the toughness of austenitic stainless steel pipe 
weldments, Final report, 11:40330 (R;US) 
fracture analysis. Volume 1 of welded type 304 stainless steel 
pipe. J-R curve characterization and limit load analysis, 
11:40423 (R;US) 
Welding 
Electromagnetic acoustic transducer (EMAT) defect 
characterization of nuclear reactor piping welds. Phase I. 
Final report, October 1985-March 1986, 11:41267 (R;US) 
PISUM 
Genetic Engineering 
[Nuclear genes from nicotiana encoding the small subunit of 
ribulose-1,5-bisphosphate carboxylase]. Progress report, 
11:41669 (R;US) 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PLAGIOCLASE 
See ANORTHOSITES 
PLAGIOCLASITE 


Fluoride levels in vegetation in the vicinity of the Portsmouth 
Gaseous Diffusion Plant. Final report, 11:41606 (R;US) 
Pathological Changes 
Radiowaves and microwaves as possible causes of forest 
damage. Study carried out by the Company Basler and 
Hofmann, 11:41778 (R;DE;In German) 


Dynamics 
Late quaternary vegetational change in the Kotzebue sound 
area, northwestern Alaska, 11:41604 (J;US) 

PLANTS (INDUSTRIAL) 

See INDUSTRIAL PLANTS 
PLANTS (PILOT) 

See PILOT PLANTS 
PLANTS (POWER) 


Technical report, 3 January-31 October 1984, 11:42224 


(R;US) 
Distribution Functions 
ADLER: a 2-D + 2-D quasilinear code, 11:42302 (R;CH) 
Limits of linear response of a Vlasov distribution, 11:42306 
(R;US) 


Implosions 
Diffusion of azimuthal 
plasma, 11:42309 (J;US) 
Magnetic Fields 
Diffusion of azimuthal magnetic fields into a cylindrical 
plasma, 11:42309 (J;US) 


ic fields into a cylindrical 


Magnetohydrodynamics 
Nonlinear magnetohydrodynamics: the effects of nonlinear 


plasma fluctuations on the 
heating of a plasma, 11:42282 (R;US) 
Multi-Photon Processes 
Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:42312 (J;US) 
Nonlinear Problems 
Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:42312 (J;US) 


confinement and 
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Plasma Waves 
Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:42312 (J;US) 
Potentials 
Plasma potential of ohmically heated tokamak plasmas, 
11:42324 (J;JP) 
Rayleigh-Taylor Instability 
Diffusion of azimuthal magnetic fields into a cylindrical 
plasma, 11:42309 (J;US) 
Turbulence 
Nonlinear magnetohydrodynamics: the effects of nonlinear 
plasma fluctuations on the confinement and 
b= dh of a plasma, 11:42282 (R;US) 
Wave Packets 
Stochasticity effect on the current generation by HF-waves at 
small phase velocities, 11:42292 (R;SU;In Russian) 
PLASMA ACCELERATION 
Plasma thruster development: magnetoplasmadynamic 
propulsion, status, and basic problems. Interim report, 
October 1984-September 1985, 11:40752 (R;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Neutral Atom Beam Injection 
Rotation scalings and momentum confinement in neutral-beam- 
injected ISX-B plasmas, 11:42314 (J;AT) 
PLASMA DIAGNOSTICS 


Spectroscopy 
Absorption-spectroscopy diagnosis of conditions in 
laser-driven implosions, 11:42310 (J;US) 

Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1985-July 31, 1986, 11:42281 
(R;US) 

Spectroscopy 

Spectroscopy as a major programme in ASDEX< - a discussion 

study, 11:42297 (R;DE;In German) 
X-Ray Spectrometers 
Large area position-sensitive X-ray detector for a Bragg crystal 
spectrometer, 11:41477 (J;NL) 
X-Ray Spectroscopy 
Structure of heavy impurity X-ray lines in a high-temperature 
rarefied plasma, 11:42290 (R;SU;In Russian) 
PLASMA DIAMAGNETISM 
Magnetic Flux 
Design and electronic compensation of a diamagnetic loop and 
its application in the ASDEX tokamak, 11:42340 (R;DE) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SCRAPE-OFF LAYER 
Collisions 
Task II: modeling of ECRH heating in tandem mirrors and 
divertor physics for tokamaks. Annual on fusion 
plasma theory, January 1-October 14, 1986, 11:42284 (R;US) 
PLASMA SIMULATION 
Plasma theory and simulation. First and second quarter 
progress report, January 1-June 30, 1985, 11:42286 (R;US) 


Absorption 
Time dependent density functional theory of light absorption in 
dense plasmas: application to iron-plasma, 11:42277 (R;FR) 
Solution 


Diffusion of azimuthal magnetic fields into a cylindrical 
plasma, 11:42309 (J;US) 


Functionals 
Time dependent density functional theory of light 
dense plasmas: application to iron-plasma, 11:42277 _ 
PLASMA SWITCHES 
Computerized Simulation 
Modeling of high-explosive driven plasma compression 
opening switches, 11:41325 (R;US) 
PLASMA WAVES 


Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:42312 (J;US) 
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Excitation 
Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:42312 (J;US) 


Saturation of beat-excited plasma waves by electrostatic mode 
coupling, 11:42312 (J;US) 
PLASTIC FOAMS 
Research Programs 
Potpourri of Los Alamos National Laboratory foam efforts, 
11:41052 (R;US) 
PLASTICS INDUSTRY 
Hazardous Materials 
Control-technology assessment of solid-material i 
Phase 1 - bag opening, emptying, and disposal at Rohm and 
Haas Delaware Valley, Inc., Bristol, Pennsylvania, 11:41553 
(R;US) 


Catalytic Effects 
CO oxidation on Pt/AlOs and Pd/AlOs transient 
and concentration cycling studies, 11:41174 (J;GB) 
Ion Implantation 
Moving species in silicides formed by ion mixing and thermal 
annealing, 11:40968 (RA;US) 
Sorptive Properties 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 


Properties 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
PLATINUM 185 
Energy Levels 
Decay of 1** Au: sign of shape coexistence in '*Pt, 11:42183 
;FR 


a; 
PLATINUM ALLOYS 
Sputtering 


Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 


Analysis of the unbalanced NBI rotation experiments in the 
ISX-B, PLT and PDX tokamaks, 11:42322 (J;AT) 
High-Frequency Heating 
rf experiments on PLT, 11:42278 (R;US) 
Rotating Plasma 
Analysis of the unbalanced NBI rotation experiments in 
ISX-B, PLT and PDX tokamaks, 11:42322 (J;AT) 
PLUMES 
Diffasion 
Proceedings of the DOE/AMS air pollution model evaluation 
workshop. Volume 2. Statistical analysis of results, 11:41513 
(R;US) 
Spread of noxious substances in roads and 
between tall buildings, 11:41527 (RA;DE;In German) 
Using three dimensional graphics to visualize multivariate 
scientific data, 11:41516 (R;US) 
Three-Dimensional Calculations 
Three-dimensional numerical calculations of flow and plume 
spreading past cooling towers, 11:41662 (R;DE) 
PLUTONIUM 
See also PLUTONIUM-ALPHA 


Equations for plutonium and americium-241 decay corrections, 
11:40057 (R;US) 


ions for plutonium and americium-241 decay corrections, 
11:40057 (R;US) 
Structure 


ivistic spi electronic structure of Ce and Pu, 

11:41000 (J;US) 
Materials 
Chemical processing 
1986, 11:39963 (R;US) 

Nuclear Reaction Analysis 
Plutonium assessment in waste compounds, 11:41137 

(RA;DE;In German) 


Monthly status report, April 


Separation Processes 
Quantitative comparison of U/Pu separation processes, 
11:39953 (RA;DE;In German) 


Solubility 
Temperature effects on the solubility and speciation of selected 
actinides, 11:40000 (R;US) 
Solvent Extraction 
Physico-chemical bases of 
separations, 11:41131 (RA;XA) 
X-Ray Fluorescence Analysis 
How to simplify the analytics for input-output acco’ 
measurements in a reprocessing plant, 11:40056 (R;DE) 
PLUTONIUM 238 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
PLUTONIUM 239 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
PLUTONIUM 240 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
PLUTONIUM DIOXIDE 
Dissolution 
Dissolution of dioxide with electrogenerated 
silver(I) in nitric media, 11:41218 (R;FR;In French) 
PLUTONIUM FLUORIDES 
Einstein Coefficients 
Energy flow and branching ratios between the low-lying 
electronically excited states of PuFs, 11:41979 (J;US) 
Emission Spectra 
Energy flow and branching ratios between the low-lying 
electronically excited states of PuFe, 11:41979 (J;US) 
Fluorescence 
Energy flow and branching ratios between the low-lying 
electronically excited states of PuFs, 11:41979 (J;US) 
PLUTONIUM RECYCLE 
Mixed Oxide Fuels 
In pile management: characteristics, programs realized, 
11:41244 (R;FR;In French) 
PLUTONIUM-ALPHA 
Electron Microscopy 
Electron microscopy of alpha-plutonium (Abstract only), 
11:40928 (R;US) 
PLUTONYL COMPLEXES 
Chemical Reactions 
Chemical equilibria in actinoide carbonate systems, 11:41219 
(R;FR) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT CONTACTS 
See ELECTRIC CONTACTS 


lanthanid inid 


for polar and hydrogen bonding 


ilibri oa 
mixtures, 11:41185 (R;US) 
Phase Diagrams 

Phase equilibrium predictions for polar and hydrogen bonding 
mixtures, 11:41185 (R;US) 


Phase equilibrium predictions for polar and hydrogen bonding 
mixtures, 11:41185 (R;US) 
POLAR-CAP AURORAE 
Ton Plasma Waves 
Resonant generation of ion waves on auroral field lines by 
positive slopes in ion velocity space, 11:41951 (R;SE) 
POLICY 


See ENERGY POLICY 
ENVIRONMENTAL POLICY 





. 


-—-2 © 


: 
. 
* 
“ 
* 
a 
+ 
* 
s 
s 2 
a 
4 
. 
‘ 
‘, 


POLLEN 
Mapping 


POLLEN 


Mapping 

Holocene palynology and climate, 11:41879 (BA;US) 

Late quaternary vegetational in the Kotzebue sound 
area, northwestern Alaska, 11:41604 (J;US) 

POLLUTION REGULATIONS 
for nonradioactive pollution only; see also 
CONTAMINATION REGULATIONS. 
See also CONTAMINATION REGULATIONS 


Comprehensive Environmental Assessment and Response 
Phase 1. Installation assessment, Rocky Flats 
Plant, 11:41613 (R;US) 
Economic Impact 
Summary and evaluation of existing economic models of the 
petroleum-refining industry. Final report, July 1984-May 
1986, 11:39696 (R;US) 
Mathematical Models 
Summary and evaluation of existing economic models of the 
petroleum-refining industry. Final report, July 1984-May 
1986, 11:39696 (R;US) 


Environmental re; and standards for cogenerators. 
Final report, January 1983-March 1985 (volume 1), 11:40734 
(R;US) 

POLLUTION SOURCES 
Environmental Policy 

Final report on the Federal/State/Local Nonpoint-Source 
Task Force and recommended national nonpoint source 
policy. Appendix B. Agency strategies. Report for March 
1984-January 1985, 11:41664 (R;US) 

Final report on the Federal/State/Local Nonpoint Source 
Task Force and recommended National Nonpoint Source 
Policy. Report for March 1984-January 1985, 11:41665 
(R;US) 

POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 


Absorption and removal of Ra-226, Pb-210 and Po-210 by 
humans and the resulting radiation exposure, 11:41728 


(RA;DE;In German) 
Additional radiation exposure of the smoker from Pb-210 and 
Po-210, 11:41734 (RA;DE;In German) 


Radioecological Concentration 
Absorption and removal of Ra-226, Pb-210 and Po-210 by 
humans and the resulting radiation exposure, 11:41728 
(RA;DE;In German) 
Natural radionuclides in flue dust in the vicinity of a coal 
power plant, 11:41579 (RA;DE;In German) 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
POLYACETYLENES 
Electron-Electron Interactions 
Coulomb correlations and optical gap in polyacetylene, 
11:41051 (R;US) 
Phonon 


Coupling 
Coulomb correlations and optical gap in polyacetylene, 
11:41051 (R;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Chemistry 


particulate i microbiological 
approach. Final spit May 1, sep Anal 30, 1986, 11:41541 
(R;US) 


Concentration and of sea-surface contaminants in 
Puget Sound, 11:41651 (R;US) 

Flux of aliphatic and polycyclic aromatic hydrocarbons to 
Central Puget Sound from Seattle (Westpoint) primary 
sewage effluent, 11:41653 (J;US) 

Chromatography 


polyn 
colbiecailice, 11:41188 (R;US) 
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Negative ion processes for the umambiguous identification of 
polycyclic aromatics, 11:39700 (J;US) 
Spectroscopy 


Capillary column gas chromatography, resonance enhanced 
multiphoton ionization, time-of-flight mass spectrometry 
laser-induced fluorescence, flame ionization detection system 
for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 

Negative ion processes for the umambiguous identification of 
polycyclic aromatics, 11:39700 (J;US) 

Mutagen Screening 

Chemical and toxicological characterization of Morgantown 
Energy Technology Center fixed-bed gasifier condensates, 
topical report, 11:39520 (R;US) 

Quantitative Chemical Analysis 

Polycyclic aromatic hydrocarbons in sediments of the Neckar, 
its tributaries, the Rhine and Danube, as well as in sewage 
sludges and in the inflow and discharge of sewage treatment 
plants, 11:41646 (R;DE;In German) 

Toxicity 
Concentration and toxicity of sea-surface contaminants in 
Puget Sound, 11:41651 (R;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Solvent Properties 
Extraction of trivalent lanthanides by a mixture of 
didodecylnaphthalenesulfonic acid and a crown ether, 
11:41148 (J;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYMER FLOODING 
See WATERFLOODING 
POLYMERS 


See also ETHYLENE PROPYLENE DIENE POLYMERS 
SILICONES 


Chromatography 
Molecular weights of lignite macromolecules, 11:39507 (J;US) 
Electron-Electron Coupling 
Electron-electron interaction effects in quasi-one-dimensional 
conducting polymers and related systems, 11:42249 (R;US) 
Light Scattering 
Molecular weights of lignite macromolecules, 11:39507 (J;US) 
Molecular Weight 
Molecular weights of lignite macromolecules, 11:39507 (J;US) 
Permeability 
Mechanisms of gas permeation through polymer membranes. 
Progress report, July 1, 1985-May 31, 1986 (CH,, CaHs, n- 
C,Hio, CO: in poly(n-butyl methacrylate)), 11:41049 (R;US) 


Hahn-Meitner-Institute, Division of Radiation i 
Scientific report 1982, 11:41212 (R;DE;In German) 
Products 
ion of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
Quantitative Chemical Analysis 
Chlorine determination in polymers, 11:41160 (R;US) 
Radiolysis 
Hahn-Meitner-Institute, Division of Radiation Chemistry. 
Scientific report 1982, 11:41212 (R;DE;In German) 
Solvent Properties 
Mechanisms of gas permeation through polymer membranes. 
Progress report, ot daly 1, 1985-May 31, 1986 (CH,, C2He, n- 
C,Hio, CO2 in poly(n-butyl methacrylate)), 11:41049 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPEPTIDES 
Magnetic Circular Dichroism 
a-helical polypeptide circular dichroism component band 
analysis, 11:41191 (J;US) 
POLYSTYRENE 
Chemical Preparation 
Polyurethane interpenetrating networks synthesized under high 
pressure, 11:41056 (BA;US) 
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Phase Studies 
Polyurethane interpenetrating 
pressure, 11:41056 (BA;US) 
Chemical Analysis 
Polyurethane interpenetrating networks synthesized under high 
pressure, 11:41056 (BA;US) 
X-Ray Diffraction 
Polyurethane interpenetrating networks synthesized under high 
pressure, 11:41056 (BA;US) 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
POLYTHIONIC ACIDS 
See OXYGEN COMPOUNDS 
POLYURETHANES 
Chemical 
Polyurethane interpenetrating 
pressure, 11:41056 (BA;US) 
Phase Studies 
Polyurethane interpenetrating 
pressure, 11:41056 (BA;US) 
Structural Chemical Analysis 
Polyurethane interpenetrating 
pressure, 11:41056 (BA;US) 
X-Ray Diffraction 
Polyurethane interpenetrating networks synthesized under high 
pressure, 11:41056 oa 
POLYVINYL CHLORID) 
See PVC 
POPULATIONS 
See also HUMAN POPULATIONS 


networks synthesized under high 


orks synthesized under high 
networks synthesized under high 


networks synthesized under high 


Equilibrium 
Lethal effects of gamma radiation 
pera ry or mg 11:41758 US) US) 
PORE STRUCTURE 
See MICROSTRUCTURE 
PORK 
See MEAT 
POROSIMETERS 
Diffusion of gases in coals and chars. Technical progress 
report No. 3, March 15-June 14, 1986, 11:39494 (R;US) 
POROSITY REDUCTION 
See FORMATION DAMAGE 
POROUS MATERIALS 
Diffusion 
Second-order upwind differencing method for nonisothermal 
chemical transport in porous media, 11:41307 (J;US) 
Heat Transfer 
Second-order upwind differencing method for nonisothermal 
chemical transport in porous media, 11:41307 (J;US) 
Convection 


Second-order upwind differencing method for nonisothermal 
chemical transport in porous media, 11:41307 (J;US) 
PORPHYRINS 
See also CHLOROPHYLL 
HEME 
Chemical Properties 
Models of heme D;. Structure and redox chemistry of 
ae 


Configuration Interaction 
Preferred orientation of imidazole ligands in metalloporphyrins, 
11:41202 on 


upon segments of a natural 


One- and two-electron reduction of metalloporphyrins. 
studies. Kinetics of the decay of 2-radical anions, 11:41215 
G;US) 

One- and two-electron reduction of metalloporphyrins. 
Siedietiaie aftiieal Sad onto on 
studies. Kinetics of the decay of 2-radical anions, 11:41215 
GUS) 

Physical 


Properties 
Models of heme D,;. Structure and redox chemistry of 
dioxoisobacterioclorins, 11:41206 (J;US) 


Radiolysis 
One- and two-electron reduction of metalloporphyrins. 
Radiation chemical, photochemical, and electrochemical 


POTASSIUM COMPOUNDS 
Catalytic Effects 


studies. Kinetics of the decay of 7-radical anions, 11:41215 
G;US) 
Redox 


Models of heme D;. Structure and redox chemistry of 
dioxoisobacterioclorins, 11:41206 (J;US) 
PORPOISES 
See CETACEANS 
PORTS 
See HARBORS 
PORTSMOUTH GASEOUS DIFFUSION PLANT 


Radioactivity 
Portsmouth Uranium Enrichment Complex environmental 
monitoring report for calendar year 1985, 11:40035 (R;US) 
PORTSMOUTH PLANT 
See PORTSMOUTH GASEOUS DIFFUSION PLANT 
POSITION SENSITIVE DETECTORS 
Specifications 


Accurate reference system in stacks of nuclear emulsion, 
11:41434 (R;XC) 
POSITIVE IONS 
See CATIONS 
POSITRON CAMERAS 
Performance Testing 
New imaging systems in nuclear medicine. Technical 
report, December 1, 1985-May 31, 1986, 11:41686 (R;US) 
POSITRON COMPUTED TOMOGRAPHY 
Image Processing 
New imaging systems in nuclear medicine. Technical progress 
report, 11:41685 (R;US) 
New imaging systems in nuclear medicine. Technical 
report, December 1, 1985-May 31, 1986, 11:41686 (R;US) 
POSTULATED PARTICLES 
See also GOLDSTONE BOSONS 
HIGGS BOSONS 
QUARKS 
TACHYONS 
Grand Unified Theory 
Hunting half-integer charged, heavy hadrons from higher 
dimensions, 11:42039 (R;DE) 
Production 


Production of gluino-gluino bound states at hadron colliders, 
11:42050 (RA;US) 
Particle Production 
a ceemenantantieiaiaames aan 
supersymmetric particle production, 11:42022 (R;US) 
Searches for new particles at PEP, 11:42021 (R;US) 
Supersymmetry at the Superconducting Super Collider, 
11:42049 (RA;US) 
POTASSIUM 


Catalytic Effects 
Catalytic gasification of graphite or carbon. Quarterly 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 
Chemical Reactions 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 2. The effect of additives, 11:41194 (J;US) 
Resonance Ionization Mass Spectroscopy 
Laser resonance ionization in a glow discharge, 11:41144 
(;US) 
POTASSIUM 40 
Radioecological Concentration 
Natural radionuclides in flue dust in the vicinity of a coal 
power plant, 11:41579 (RA;DE;In German) 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
POTASSIUM ALLOYS 
Electric 
Electrical of some compound forming liquid metal 
alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
Na-In, K-In), 11:41014 (B;NL) 
POTASSIUM CARBONATES 


Effects 
Kinetics of catalyzed steam gasification of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
POTASSIUM HYDROXIDES 
POTASSIUM OXIDES 





-desorption capacity of oil shale materials. Volume 2. 
Seouteamnaa methods and results, 11:39927 (R;US) 


Sorption-desorption capacity of oil shale materials. Volume 2. 
imental methods and results, 11:39927 (R;US) 
POTASSIUM HYDROXIDES 
Catalytic Effects 
Catalytic gasification of graphite or carbon. Quarterly 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 
POTASSIUM OXIDES 
Catalytic Effects 
Catalytic gasification of graphite or carbon. Quarterly report, 
January 1, 1986-March 31, 1986, 11:39470 (R;US) 


History 
Laramide structural history of the Powder River Basin, 
Wyoming, 11:41809 (RA;US) 


Laramide structural history of the Powder River Basin, 
Wyoming, 11:41809 (RA;US) 
Natural Gas Deposits 
Stratigraphy and exploration of the Lower Cretaceous Muddy 
Formation northern Powder River Basin, Wyoming and 
Montana, 11:39583 (RA;US) 
Natural Gas Fields 
Hilight Muddy Field - Lower Cretaceous transgressive 
deposits in the Powder River Basin, + 11:39584 
(RA;US) 
Oil Fields 


Hilight Muddy Field - Lower Cretaceous transgressive 
deposits in the Powder River Basin, Wyoming, 11:39584 
(RA;US) 

Petroleum Deposits 
a and exploration of the Lower Cretaceous Muddy 
ormation northern Powder River Basin, Wyoming and 
sian 11:39583 (RA;US) 
Reservoir Rock 

Grain-packing - porosity relationships of Minnelusa 
Sandstones, Powder River Basin, Wyoming, 11:41790 
(RA;US) 


Laramide structural history of the Powder River Basin, 
Wyoming, 11:41809 (RA;US) 
Tectonics 
Laramide structural history of the Powder River Basin, 


Wyoming, 11:41809 (RA;US) 
POWER CONDITIONING 


Design 
Innovative approaches for utility interactive photovoltaic 


power conditioning subs 
power conditioner, 11:40182 (R;US) 
POWER DEMAND 
Forecasting 
Engineering-economic approach to estimating the price 
elasticity of residential electricity demand, 11:40706 (J;GB) 
Monitoring 
Sierra Pacific Power Company end-use monitoring work, 
11:40821 (RA;US) 


POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 


2: intermediate 


Performance of industrial facilities in the Mexican 
of September 19, 1985. Final report, 11:41323 (R;US) 
Seismic Effects 
Performance of industrial facilities in the Mexican 
of September 19, 1985. Final report, 11:41323 (R;US) 
POWER REACTORS 


See also ARKANSAS-1 REACTOR. 
BEAVER VALLEY-1 REACTOR 
BEAVER VALLEY-2 REACTOR 
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BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BRUNSWICK-I1 REACTOR 
BRUNSWICK-2 REACTOR 
CALVERT CLIFFS-1 REACTOR 
DOEL-1 REACTOR 

DOEL-2 REACTOR 

GROHNDE REACTOR 

INDIAN POINT-3 REACTOR 
KRUEMMEL REACTOR 

LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
LOVIUSA-1 REACTOR 
LOVIISA-2 REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 

NINE MILE POINT-2 REACTOR 
N-REACTOR 

OCONEE-1 REACTOR 
OCONEE-3 REACTOR 

OYSTER CREEK-1 REACTOR 
PAKS-1 REACTOR 

PEACH BOTTOM-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
RANCHO SECO-1 REACTOR 
RANCHO SECO-2 REACTOR 
RHEINSBERG AKWI REACTOR 
ROWE YANKEE REACTOR 
SHIPPINGPORT REACTOR 
SIZEWELL-B REACTOR 

SNR REACTOR 

SPACE POWER REACTORS 
STADE REACTOR 

THREE MILE ISLAND-2 REACTOR 
TVO-1 REACTOR 

TVO-2 REACTOR 
UNTERWESER REACTOR 
ZION-1 REACTOR 

ZION-2 REACTOR 


Aging 
Human factors: A major issue in plant aging, 11:40437 
(BA;US) 


Condition monitoring of electrical cables located inside 
containment, 11:40654 (BA;US) 
Data Acquisition Systems 
An automatic capability to store and retrieve component data 
and to calculate structural integrity of these components, 
11:40436 (BA;US) 
Electric Cables 
Condition monitoring of electrical cables located inside 
containment, 11:40654 (BA;US) 
Electric Motors 
Operating experience and aging assessment of electric motors, 
11:40439 (BA;US) 
Engineered Safety Systems 
Nuclear reactor safety device, 11:40642 (P;US) 
Human Factors Engineering 
Human factors: A major issue in plant aging, 11:40437 
(BA;US) 
Information Systems 
An automatic capability to store and retrieve component data 
and to calculate structural integrity of these components, 
11:40436 (BA;US) 
Power Generation 
operating reactors. Status summary report data as of 
March 31, 1986. Volume 10, No. 4, 11:40388 (R;US) 
Radiation Protection 
International efforts to reduce occupational radiation exposure 
at nuclear power plants, 11:40474 (R;US) 
Reactor Components 
An automatic capability to store and retrieve component data 
and to calculate structural integrity of these components, 
11:40436 (BA;US) 
Life extension of components with high cumulative fatigue 
usage, 11:40435 (BA;US) 
Maintenance 


Human factors: A major issue in plant aging, 11:40437 


model: A human reliability analysis tool, 11:40438 (BA;US) 
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Reactor 
i operating reactors. Status summary report data as of 
March 31, 1986. Volume 10, No. 4, 11:40388 (R;US) 

Shock Absorbers 
Estimation of snubber reliability in nuclear power plants from 
Licensee Event Report data, 11:40433 (BA;US) 
POWER SUBSTATIONS 
Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 
Electric Grounds 
dc converter station grounding. Development of a research- 
grade computer program for safety and performance 
analysis, 11:40325 (R;US) 

POWER SYSTEMS 

Includes electric power networks with associated generating and 
transmission facilities. 
See also RANKINE CYCLE POWER SYSTEMS 
Computer Calculations 
Power flow calculations utilizing array processors. Final 
report, 11:40283 (R;US) 
Data Processing 

Power flow calculations utilizing array processors. Final 

report, 11:40283 (R;US) 


Power plant performance monitoring for economic dispatch, 
11:40324 (RA;US) 
Load Management 
Power plant performance monitoring for economic dispatch, 
11:40324 (RA;US) 
Mathematical Models 
Power plant performance monitoring for economic dispatch, 
11:40324 (RA;US) 


Optimization 
Power plant performance monitoring for economic dispatch, 
11:40324 (RA;US) 
POWER TRANSMISSION 
Electric Grounds 
dc converter station grounding. Development of a research- 
grade computer program for safety and performance 
analysis, 11:40325 (R;US) 
PRASEODYMIUM ALLOYS 
Chemical Bonds 
inding-potential modeling of the structural instability in 
PrAg/sub 1-//sub x-italic/Cu/sub x-italic/, 11:41005 (J;US) 
PRASEODYMIUM BORIDES 
Moessbauer Effect 
57Fe Moessbauer study of RE2FeuB, 11:41026 (R;FR) 
PRECIPITATIONS (ATMOSPHERIC) 


ows ing, 11:40426 (BA;US) 
Acoustic Emission for on-line reactor pressure boundary 
monitoring, 11:40426 (BA;US) 
Fluid structural response of axially cracked cylinders, 11:40428 
(BA;US) 


Acoustic Emission for on-line reactor pressure boundary 
monitoring, 11:40426 (P 4;US) 
Interactions 


Fluid structural response of axially cracked cylinders, 11:40428 
(BA;US) 


Inspection 

Acoustic emission/flaw relationship for in-service monitoring 
of nuclear pressure vessels. Progress report, October 1985- 
March 1986. Volume 3, No. 1, 11:40422 (R;US) 

Research Programs 

Effect of PVRC damping with independent support motion 
response spectrum analysis of piping systems, 11:40410 
(R;US) 


Buffered explosions in steel pressure vessels, 11:41489 (R;US) 


Thermal Shock 
Final report on thermal mixing for Pressurized Thermal Shock 
(PTS) analyses, 11:40553 (RA;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS * 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Coolant Cleanup Systems 
Purification of inert gas circuits of nuclear power facilities 
from tritium and hydrogen. Layout of a gas purification 
system, 11:40389 (R;DE;In German) 
Loose Parts Monitoring 
Concept of a data base for signal patterns. Final report, 
11:40441 (R;DE;In German) 


Critical flow through a small break on a large pipe with 
stratified flow, 11:40551 (RA;US) 
PRINCETON LARGE TORUS 
See-PLT DEVICES 
PRINTED CIRCUITS 
Stress Analysis 
Thermal stress finite element analysis using COSMIC 
NASTRAN, 11:41271 (RA;US) 
Surface Coating 
Robot-controlled hot gas leveler for coating printed wiring 
hearts. 11:41331 (R;US) 
PROCESS HEAT REACTORS 
Coolant Cleanup Systems 
Purification of inert gas circuits of nuclear power facilities 
from tritium and hydrogen. Layout of a gas purification 
system, 11:40389 (R;DE;In German) 
PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCER GAS 
130 to 140 Btu/ft*. 
Production 
ee enn nae een oe eee 
a single-state pilot-producer-gas plant, 11:39473 (R;ZA) 
PRODUCTION (BEAM) 
See BEAM PRODUCTION 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTIVITY FACTOR 
See FORMATION DAMAGE 
LANGUAGES 
See also FORTRAN 
PASCAL 
Process-object centered view of software environment 
architecture, 11:42401 (R;US) 
Evaluation 
Survey of the characteristics of very high level languages, 
11:42399 (R;US) 
PROJECT (CASTLE) 
See CASTLE PROJECT 
PROJECT (HARDTACK) 
See HARDTACK PROJECT 
PROJECT (UPSHOT) 
See UPSHOT PROJECT 
PROJECTILES 
Acceleration 
Chemical method for achieving acceleration of macroparticles 
to ultrahigh velocities. Annual report. Progress report No. 1, 
1 June 1985-28 February 1986, 11:41483 (R;US) 
PROMETHIUM 
Solvent Extraction 
Extraction of trivalent lanthanides by a mixture of 
acid and a crown ether, 
11:41148 (J;US) 
(so 


See SOLAR PROMINENCES 





PROPAGATION (WAVE) 
Combustion Properties 


PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 


Combustion Properties 
A 2-D flame visualisation technique applied to the I.C. engine, 
11:40874 (B;US) 
Gaseous fuel utilization in a light-duty diesel engine, 11:40876 
(B;US) 
PRO) 


High-energy gas fracturing in cased and perforated wellbores, 
11:39919 (RUS) 
Exhaust Gases 
Size distribution of unburned aluminum particles in solid 
propellant rocket motor exhaust, 11:41488 (R;US) 
PROPENE 
See PROPYLENE 
PROFPING AGENTS 
Feasibility Studies 
Use of high-strength ceramic beads for propping deep 
hydraulic fractures, 11:39668 (RA;US) 
Field Tests 
Field evaluations of reservoir fracturing, 11:39814 (RA;US) 
Materials Testing 
New proppant to sustain fracture conductivity and maximize 
stimulated production, 11:39888 (RA;US) 
Use of high-strength ceramic beads for i 
hydraulic fractures, 11:39668 (RA;US) 
PROPULSION 
Energy Sources 
Alternate propulsion energy sources. Final report, 3 March-21 
September 1983, 11:40662 (R;US) 
Plasma Acceleration 
Plasma thruster development: magnetoplasmadynamic 
propulsion, status, and basic lems. Interim 
October 1984-September 1985, 11:40752 (R;US) 
Thrusters 
Plasma thruster development: magnetoplasmadynamic 
propulsion, status, and basic problems. Interim report, 
October 1984-September 1985, 11:40752 (R;US) 
PROPULSION SYSTEMS 
Laser thermal Annual report, 1 January 1983-14 
January 1984, 11:41992 (R;US) 
Liquid Metal Cooled Reactors 
PEGASUS: a multi-megawatt nuclear electric propulsion 
system, 11:40384 (R;US) 
PROPYLENE 
Air Pollution Monitoring 
ane fuel utilization in a light-duty diesel engine, 11:40876 
US) 
Combustion 


Chemical kinetic modeling of propene oxidation at low and 
intermediate temperatures, 11:40095 (R;US) 


Chemical kinetic modeling of oxidation at low and 
intermediate temperatures, 11:40095 (R;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 


lectrodeposition and 

fluoride electrolytes. Final technical report, 11:40905 (R;US) 

Corrosion Resistance 

Corrosion-resistant amorphous metallic 
development. Progress 
1984, 11:40918 (R;US) 


coatings: baseline 
report, October 7, 1983-October 6, 


See also HISTONES 
PEPTIDES 


Chemical Composition 
a cn netens ameenineiipet 
urine mammary gland epithelial cells: response to collagen 
substratum, 11:41673 (CH) 
Mass Spectroscopy 
Fast heavy ion induced desorption of biomolecules - p! 
desorption mass spectrometry (PDMS), 1136 (@ASKA) 
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Vibrational States 
dimension of a fractal structure with long-range 
interactions, 11:41096 (J;US) 
PROTON BEAMS 
Energy Losses 

Influence of damping on the energy loss straggling of low 

velocity protons in an electron gas, 11:41989 (J;DD) 
Energy Spectra 

Influence of damping on the energy loss straggling of low 

velocity protons in an electron gas, 11:41989 (J;DD) 
Slowing-Down 

Statistical fluctuations in heavy charged particle tracks, 

11:42235 (J;GB) 
PROTON REACTIONS 
Charge-Exchange Reactions 

Division of Radiation Science and Acoustics National Physical 

Laboratory, 11:42144 (RA;GB) 
Differential Cross Sections 

Comparative data analysis for wi and K* meson production in 

pp- and pA-interactions, 11:42007 (R;SU;In Russian) 
Elastic Scattering 

“Optimal” approximation for proton elastic scattering on 

deuterium at large momentum transfers, 11:42150 {R:PL) 
Inclusive Interactions 

Production of y° and Xi-bar® hyperons by 400-GeV protons, 

11:42029 (J;US) 
Nuclear Reaction Kinetics 

Excitation of ““Ca (3.74 MeV) nucleus by protons with 5.0 

GeV/c momentum, 11:42164 (R;SU;In Russian) 
Nuclear Reaction Yield 

Differential in angle charged particle yields from a thick lead 
target irradiating by relativistic protons and '*C nuclei, 
11:42186 (R;SU;In Russian) 

Particle Production 

Comparative data analysis for 7* and K* meson production in 
pp- and pA-interactions, 11:42007 (R;SU;In Russian) 

Very backward 7r°- and eta®-production by proton projectiles 
on deuterium target at intermediate energies, 11:42151 
(R;FR) 

Secondary Emission 
Hadron-nucleus interactions at high energy, 11:41931 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 
Elastic Scattering 

Anti pp and pp elastic scattering from 10 GeV to 1000 GeV 
centre-of-mass energy, 11:42045 (RA;US) 

Theoretical perspectives on elastic and total cross sections at 
the SSC, 11:42043 (RA;US) 

Inclusive Interactions 
Are there heavy quarks of mass 23 GeV, 11:42001 (R;DE) 
Hunting half-integer charged, heavy hadrons from higher 
dimensions, 11:42039 (R;DE) 
Inelastic Scattering 
Inclusive production of A sup(+ +) and A sup(0) isobars in 
anti pp interactions at 32 GeV/c, 11:42006 (R;SU;In Russian) 
Multiple Production 
Event pile-up in high-p/sub T/ collisions, 11:41406 (RA;US) 
Extrapolation of diffraction peaks to SSC energies, 11:42044 

(RA;US) 

Inelastic hadron-hadron processes at c.m. energies up to 40 

TeV, 11:42046 (RA;US) 

QCD working group (theory), 11:42042 (RA;US) 
Particle Production 


Experimental investigation of decay asymmetries in Z° + 
p* pw” and heavy Z!— p* p-, 11:42048 (RA;US) 
Inclusive production of A sup(+ +) and A sup(0) isobars in 
anti pp interactions at 32 GeV/c, 11:42006 (R;SU;In Russian) 
Looking for colored leptons. II, 11:42065 (J;US) 
QCD working group (theory), 11:42042 (RA;US) 
Search for heavy Higgs through multi W decay, 11:42047 


(RA;US) 
Supersymmetry at the Superconducting Super Collider, 
11:42049 (RA;US) 


Decay 
Are there heavy quarks of mass 23 GeV, 11:42001 (R;DE) 
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Total Cross Sections 
Theoretical tives on elastic and total cross sections at 
the SSC, 11:42043 (RA;US) 
Weak Interactions 
Production of heavy quarks from W-italic-gluon fusion, 
11:42069 (J;US) 
PROTON-NEUTRON INTERACTIONS 
Elastic 
ymmetry breaking in neutron-proton elastic scattering, 
11:42078 (J;US) 


Amplitudes 
Virtual levels in the Yukawa potential, 11:42208 (R;SU;In 
Russian) 


Charge-symmetry breaking in neutron-proton elastic scattering, 
11:42078 (J;US) 
PROTON-PROTON INTERACTIONS 
Density Matrix 
Study of the reaction p-italic/sub up-arrow/p—p7* n with 
polarized beam from 3 to 12 GeV/c-italic, 11:42028 (J;US) 
Differential Cross Sections 
Comparative data analysis for 7* and K* meson production in 
pp- and pA-interactions, 11:42007 (R;SU;In Russian) 
Elastic Scattering 
Anti pp and pp elastic from 10 GeV to 1000 GeV 
centre-of-mass energy, 11:42045 (RA;US) 
Measurement of spin-spin correlation parameters in the p-italic- 
p-italic system at 11.75 GeV/eritalic, 11:4 11:42027 (J;US) 
Theoretical perspectives on elastic and total cross sections at 
the SSC, 11:42043 (RA;US) 
Multiple Production 
Extrapolation of diffraction peaks to SSC energies, 11:42044 
(RA;US) 
Particle Production 
Comparative data analysis for 7* and K* meson production in 
pp- and pA-interactions, 11:42007 (R;SU;In Russian) 
Experimental investigation of decay asymmetries in Z° > 
p* po and heavy Z? — p* p-, 11:42048 (RA;US) 
at the Superconducting Super Collider, 
11:42049 (RA;US) 


Study of the reaction p-italic/sub up-arrow/p—p7* n with 
polarized beam from 3 to 12 GeV/c-italic, 11:42028 (J;US) 
Polarized Beams 
Study of the reaction p-italic/sub up-arrow/p—p7* n with 
polarized beam from 3 to 12 GeV/c-italic, 11:42028 (J;US) 
Total Cross Sections 
Theoretical ives on elastic and total cross sections at 


perspecti 
the SSC, 11:42043 (RA;US) 
Weak Interactions 
Production of heavy quarks from W-italic-gluon fusion, 
11:42069 (J;US) 
PROTONS 


Search for proton decay in the Frejus experiment, 11:42013 
(R;FR) 
Energy Losses 
Paths and ionization losses of proton energy in different 
substances, 11:42225 (R;US) 
Particle Production 
Determination of proton polarization in the 7~ p — pa* 7 7 
reaction at momenta of 4.35 and 4.58 GeV/c, 11:42009 
(R;SU;In Russian) 
Kinetics 


Paths and ionization losses of proton energy in different 
substances, 11:42225 (R;US) 
Spin Orientation 


Determination of proton polarization in the 7~ p — pa* 7” 7 
reaction at momenta of 4.35 and 4.58 GeV/c, 11:42009 
(R;SU;In Russian) 

PSR REACTOR 
See PSTR REACTOR 
PSTR REACTOR 


Criticality 
Development of an asymmetric multiple-position neutron 
source (AMPNS) method to monitor the criticality of a 
degraded reactor core, 11:40392 (RA;US) 


PUBLIC BUILDINGS 
See also SHOPPING CENTERS 
Daylighting 
Evaluation of the effect of shading devices on the daylight 
performance of the Pacific Beach Post Office, San Diego, 
California, 11:40197 (RA;US) 
Hazardous Materials 
Health-hazard evaluation report HETA 83-313-1534, a 
Court Section, City of Englewood, 
11:41552 (R;US) 
Shading 
Evaluation of the effect of shading devices on the daylight 
performance of the Pacific Beach Post Office, San Diego, 
California, 11:40197 (RA;US) 
PUBLIC INFORMATION 
Recommendations 
Public informations guidelines, 11:39984 (R;US) 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
WATER UTILITIES 


Dual-Purpose Power Plants 
Experience with modular cogeneration plants, as seen by a 
public utility, 11:40867 (RA;DE;In German) 
Operation 
Dual-purpose power plant technology for operators of public 
utilities, 11:40862 (R;DE;In German) 
PUBLIC UTILITY REGULATORY POLICIES ACT 


Implementation of PURPA, 11:40730 (RA;US) 
PUERTO RICO 
Solar Industry 
Alternative technologies: research and development by CEER 
in Puerto Rico, 11:40130 (RA;US) 
Wind Power Plants 
Siting perspectives and institutional/financial factors affecting 
wind system development in Puerto Rico, 11:40277 (RA;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE COMBUSTORS 
Performance 
Response of a pulse combustor to changes in fuel composition, 
11:41337 (R;US) 
Response Functions 
Response of a pulse combustor to changes in fuel composition, 
11:41337 (R;US) 
PULSED NEUTRON TECHNIQUES 
Electronic Equipment 
Electronic instrumentation system for pulsed neutron 
measurements, 11:41445 (R;PL) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 
Combustion 
COMO: a numerical model for predicting furnace performance 
in axisymmetric geometries. Volume 2. Users guide. Final 
report, 11:39547 (R;US) 
pr a numerical model for predicting furnace performance 
axisymmetric geometries. Volume 1. Technical summary. 
Final report, 11:39546 (R;US) 
Flow Rate 
Boiler instrumentation assessment: burner flame analyzer; coal 
flow measurement; coal Btu determination, 11:40290 
(RA;US) 
Fuel Feeding Systems 
Ultrasonic technique for coal mass flow measurements and coal 
fineness determination, 11:39536 (RA;US) 
Pneumatic Transport 
Ultrasonic technique for coal mass flow measurements and coal 
fineness determination, 11:39536 (RA;US) 





PUMPS 
Evaluations 
Evaluation and testing of metering pumps for high-level 
nuclear waste slurries, 11:40010 (R;US) 
Performance Testing 
Evaluation and testing of metering pumps for high-level 
nuclear waste slurries, 11:40010 (R;US) 
Photovoltaic Power Supplies 
Design of a DC-pump, coer paatonietei circulation 
system for a solar domestic hot water system, 11:40212 
(RA;US) 
PUREX PROCESS 
Chemical Reactions 
Effects of higher burnings on reprocessing of uranium dioxide 
fuel elements from light water reactors. Final report, 
11:39941 (R;DE;In German) 
Extraction Columns 
Development of neutron monitors at the IRCH, 11:39958 
(RA;DE;In German) 
Mass Transfer 
Operational behaviour of pulsed columns with high-level 
dispersed and low-level continuous volume flow, 11:39956 
(RA;DE;In German) 


Results gained from the operation of a uranium extraction 
cycle, 11:39955 (RA;DE;In German) 


Karlsruhe electro-redox processes: From the development to 
the technical application, 11:39°52 (RA;DE;In German) 
Results gained from the MILLI experiments, 11:39954 
(RA;DE;In German) 
Performance 


Effects of higher burnings on reprocessing of uranium dioxide 
fuel elements from light water reactors. Final report, 
11:39941 (R;DE;In German) 

Research Programs 
i i Monthly status report, April 


Chemical processing 
1986, 11:39963 (R;US) 


Chemical and radiolytic changes of the solvents and related 
effects on the Purex process, 11:39957 (RA;DE;In German) 
PURPA 
See PUBLIC UTILITY REGULATORY POLICIES ACT ~ 
PVC 
Production 
Control-technology assessment of solid-material handling, 
Phase 1 - bag opening, emptying, and disposal at Rohm and 
Haas Delaware Valley, Inc., Bristol, Pennsylvania, 11:41553 
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DOEL-2 REACTOR 
GROHNDE REACTOR 


Approach to evaluate the safety and risk implications of aging, 
11:40540 (RA;US) 
Measurement of equipment degradation, 11:40539 (RA;US) 
Blowdown 
Dynamic loads of the RPV internals and primary coolant 
circuits of a pressurized water reactor for the case of a 
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blowdown accident. DAISY computations for a 2A-break in 
the cold leg. Final report, 11:40472 (R;DE;In German) 
Boilers 
Steam explosions: energy conversion efficiencies of steam 
explosions from two major accidents in the pulp and paper 
industry, 11:40554 (RA;US) 
Computerized Control Systems 
Validation and integration of critical PWR signals for safety 
parameter display systems, 11:40482 (R;US) 
Construction 
Reactivation of nuclear power plant construction projects. 
Plant status, policy issues and regulatory options, 11:40338 
(R;US) 
Containment 
RAMA containment group final report January 1985 (RAMA 
stands for Reactor Accident Mitigation Analysis. MAAP 
code), 11:40634 (R;SE) 
Containment Buildings 
Standard problems for structural computer codes, 11:40523 
(RA;US) 
Steel containment buckling, 11:40524 (RA;US) 
Structural load combinations, 11:40522 (RA;US) 
Containment Systems 
Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:40614 (RA;US) 
Conchas-spray modeling of flame acceleration and air flows, 
11:40608 (RA;US) 
Flame acceleration and detonation research, 11:40609 (RA;US) 
HECTR development and assessment, 11:40607 (RA;US) 
HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:40606 (RA;US) 
Hydrogen burn assessment with the CONTAIN code, 11:40341 
(R;US) 
Hydrogen transport in a large, dry containment for selected 
arrested sequences, 11:40509 (RA;US) 
Influence of flow channel geometry and droplet size on 
containment subcompartment analysis, 11:40610 (RA;US) 
Investigation of steam explosion loadings using SIMMER-II, 
11:40604 (RA;US) 
Severe accident containment integrity, 11:40520 (RA;US) 
Short-term and long-term aspects of recent HDR containment 
tests, 11:40605 (RA;US) 
Decontamination 
Impacts of decontamination on solidification and waste 
disposal, 11:40542 (RA;US) 


Analysis of French (Paluel) pressurized water reactor design 
differences compared to current US PWR designs, 11:40356 
(R;US) 

Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 

ECCS 
Results of CCTF tests, 11:40357 (RA;US) 
Electric Cables 

Progress on qualification testing methodology study of electric 

cables, 11:40534 (RA;US) 
Electrical Equipment 

Component fragilities - data collection, analysis and 
interpretation, 11:40531 (RA;US) 

Fire protection and hydrogen burn equipment survival 
research, 11:40536 (RA;US) 

Engineered Safety Systems 

Equipment qualification and survivability research at Sandia 

National Laboratories, 11:40535 (RA;US) 
Environmental Impacts 

Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1982. Volume 4, 11:40452 
(R;US) 

Fires 

Fire protection and hydrogen burn equipment survival 

research, 11:40536 (RA;US) 
Fission Product Release 
Post APS source term research at EPRI, 11:40521 (RA;US) 
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Fuel Assemblies 

Advanced development of manufacturing methods for the 
production of BWR fuel element structures, 11:40353 
(RA;DE;In German) 

Developments in KWU’'s BWR fuel element modelling in the 
past 15 years, 11:40352 (RA;DE;In German) 

Development of an advanced extended-burnup fuel assembly 
design incorporating urania-gadolinia. Eighth semi-annual 
progress report, October 1984-March 1985, 11:40342 (R;US) 

Fuel element structure - design, production and operational 
behaviour. Proceedings, 11:40332 (R;DE;In German) 

Impact of fuel assembly design on fuel utilization, 11:40333 
(RA;DE) 

Methods for process monitoring and repairing of LWR fuel 
element structures, 11:40336 (RA;DE;In German) 

Structural analysis of PWR fuel assemblies in LOCA and 
seismic conditions, 11:40488 (RA;DE) 

Survey of fuel element structure design for normal and 
accident operation, 11:40351 (RA;DE;In German) 

Fuel Assembly Dismantling 
Exxon Nuclear experience with dismountable upper tie plates, 
11:40335 (RA;DE) 
Fuel Cans 
Data report REBEKA-6, 11:40491 (R;DE;In German) 
Fuel Management 

In pile management: characteristics, programs realized, 
11:41244 (R;FR;In French) 

Reactor analysis support package (RASP). Volume 3. PWR 
event analysis guidelines. Final report, 11:40480 (R;US) 

Ice Condensers 


Ice condenser experimental plan, 11:40616 (RA;US) 
Pressure-temperature response in an i containment 
for selected accidents, 11:40510 (RA;US) 


Operational phase of inspection prioritization, 11:40497 

(RA;US) 
Loss of Coolant 

Highlights of the OECD LOFT experiment program, 11:40558 
(RA;US) 

PKL reflood tests including end-of-blowdown, 11:40562 
(RA;US) 

Results of CCTF tests, 11:40357 (RA;US) 

Results of SCTF reflood tests, 11:40546 (RA;US) 

Results of the ROSA-IV LSTF small-break LOCA 
experiments, 11:40561 (RA;US) 

SEFLEX fuel rod simulator effects in flooding experiments. 
Pt. 1. Evaluation report, 11:40492 (R;DE) 

Semiscale secondary transient investigations: results from 
semiscale MOD-2C feedwater and steam line break tests, 
11:40559 (RA;US) 

Semiscale liquid hold-up investigations: a comparison of results 
from small break LOCA tests performed in the Semiscale 
MOD-2A and MOD-2C facilities, 11:40560 (RA;US) 

UK experience with TRAC-PF1/MOD1 and 
RELAPS/MOD2, 11:40579 (RA;US) 

Mechanical Structures 
Seismic Category I Structures program, 11:40530 (RA;US) 
Personnel 

Nuclear power high technology colloquium: proceedings, 

11:40329 (R;US) 


BNL piping research, 11:40527 (RA;US) 
Critical flow through IGSCC in pipes, 11:40552 (RA;US) 
Evaluation of the of austenitic stainless steel pipe 
weldments. Final report, 11:40330 (R;US) 
On-line corrosion cracking monitor development, 11:40519 
(RA;US) 
Pipe damping, 11:40526 (RA;US) 
Piping research overview, 11:40525 (RA;US) 
Pressure Vessels 
Final report on thermal mixing for Pressurized Thermal Shock 
(PTS) analyses, 11:40553 (RA;US) 
Primary Coolant Circuits 
Critical flow through a small break on a large pipe with 
stratified flow, 11:40551 (RA;US) 
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Quality Assurance 
Reactor analysis support package (RASP). Volume 3. PWR 
event analysis guidelines. Final report, 11:40480 (R;US) 


Monitoring 

Lessons learned from a NUREG-0737 review of high-range 
effluent monitors and samplers, 11:40545 (RA;US) 

Radioactive Effluents 
Population dose commitments due to radioactive releases from 

nuclear power plant sites in 1982. Volume 4, 11:40452 
(R;US) 

Reactor Accidents 

Analysis of molten fuel-concrete interactions and fission- 
product release from ex-vessel core debris, 11:40599 
(RA;US) 

BNL severe accident sequence experiments and analysis 
program, 11:40600 (RA;US) 

Experimental validation and improvement of core 
debris/concrete interaction models, 11:40597 (RA;US) 

en 

arrested sequences, 11:40509 (RA;US) 

Ice condenser experimental plan, 11:40616 (RA;US) 

Influence of reactor geometry on the behavior of dispersed 
debris, 11:40598 (RA;US) 

Investigation of steam explosion loadings using SIMMER-II, 
11:40604 (RA;US) 

Lessons learned from a NUREG-0737 review of high-range 
effluent monitors and samplers, 11:40545 (RA;US) 

MELPROG: an integrated model for in-vessel melt 
progression analysis, 11:40613 (RA;US) 

Pressure-temperature response in ati ice-condenser containment 
for selected accidents, 11:40510 (RA;US) 

Probability of steam explosion induced (a-mode) containment 
failure, 11:40601 (RA;US) 

RAMA containment group final report January 1985 (RAMA 
stands for Reactor Accident Mitigation Analysis. MAAP 
code), 11:40634 (R;SE) 

RELAPS/SCDAP - an integrated code for severe accident 
analysis, 11:40612 (RA;US) 

Severe accident code development program, 11:40611 (RA;US) 

Status of the ORNL aerosol release and transport project, 
11:40594 (RA;US) 

Status of the DEMONA experiments - a comparison with 
NAUA calculations, 11:40595 (RA;US) 

Status of the LWR aerosol containment experiments (LACE) 
program, 11:40596 (RA;US) 

Steam explosions: energy conversion efficiencies of steam 
explosions from two major accidents in the pulp and paper 
industry, 11:40554 (RA;US) 

UKAEA PWR severe accident containment study, 11:40505 
(RA;US) 

Validation, assessment, and applications of the CONTAIN 
computer code, 11:40603 (RA;US) 

Reactor Components 
Environmental and dynamic qualification of equipment 

research at the Idaho National Engineering 
11:40537 (RA;US) 

Reactor Core 
Severe accident containment integrity, 11:40520 (RA;US) 

Reactor Cores 
Concentrations of plastic strains in the clamping region of 

cylindrical shells under excessive loading, 11:40490 (R;DE;In 
German) 

Extension of the enslytic: nodal method to four energy groups, 
11:40404 (R;US) 

On the explanation and calculation of anomalous reflood 
hydrodynamics in large PWR cores, 11:40361 (B;US) 

Reactor Decommissioning 

Compilation of contract research for the Chemical Engineering 
Branch, Division of i ing Technology. Annual report 
for FY 1985, 11:40339 (R;US) 

Identification and evaluation of facilitation techniques for 
decommissioning light water power reactors, 11:40386 
(R;US) 

Identification and evaluation of facilitation techniques for 
decommissioning light water power reactors, 11:40541 
(RA;US) 





see @ ees er 


Reactor Kinetics 
Extension of the analytic nodal method to four energy groups, 
11:40404 (R;US) 
Reactor Maintenance 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 
Materials 


Heavy-section steel technology program smiannual progress 
report, October 1985-Marcg 1986 Volume 3, No. 1, 11:40933 
(R;US) 

Remedial 


Volume 1. Plant corrosion morphologies 
methods. Final report, 11:40347 (R;US) 
Reactor Operation 
Los Alamos Nuclear plant analyzer, 11:40593 (RA;US) 
Nuclear plant analyzer development at the Idaho National 
Engineering Laboratory, 11:40592 (RA;US) 
Nuclear power high technology colloquium: proceedings, 
11:40329 (R;US) 


Safety 

Analysis of dependent failures and external events, 11:40511 
(RA;US) 

Approach to evaluate the safety and risk implications of aging, 
11:40540 (RA;US) 

Assessment and application of RELAPS5/MOD2 at 
STUDSVIK use of TRAC-PF1/MOD1 to analyze loss-of- 
grid transients, 11:40577 (RA;US) 

Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:40614 (RA;US) 

BNL piping research, 11:40527 (RA;US) 

Component fragilities - data collection, analysis and 
interpretation, 11:40531 (RA;US) 

Critical flow through a small break on a large pipe with 
stratified flow, 11:40551 (RA;US) 

Critical flow through IGSCC i in pipes, 11:40552 (RA;US) 

characterize 


11:40537 (RA;US) 

Equipment qualification and survivability research at Sandia 
National Laboratories, 11:40535 (RA;US) 

Evaluation of nuclear facility decommissioning projects 
program - status, 11:40543 (RA;US) 

Final report on thermal mixing for Pressurized Thermal Shock 
(PTS) analyses, 11:40553 (RA;US) 

Fire protection and hydrogen burn equipment survival 
research, 11:40536 (RA;US) 

Flame acceleration and detonation research, 11:40609 (RA;US) 

FRG-assessment of TRAC-PF1/MOD1 and RELAPS/MOD2, 
11:40575 (RA;US) 

Heat transfer, carryover and fall back in nuclear steam 
generators during transients, 11:40549 (RA;US) 

HECTR development and assessment, 11:40607 (RA;US) 

Heissdampfreaktor phase II vibration tests, 11:40532 (RA;US) 

“——— OECD LOFT experiment program, 11:40558 

HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:40606 (RA;US) 

Impacts of decontamination on solidification and waste 
disposal, 11:40542 (RA;US) 

Influence of flow channel geometry and droplet size on 
containment subcompartment analysis, 11:40610 (RA;US) 
Licensee Event (LER) for month of April 

1986. Volume 5, No. 4, 11:40617 (R;US) 
Los Alamos TRAC-PF1/MOD1 code assessment 
using loft and Otis data, 11:40587 (RA;US) 
Los Alamos Nuclear plant analyzer, 11:40593 (RA;US) 
ior during long-term dry fuel 


Models for BWR and PWR engineered safety features in the 
CONTAIN code, 11:40602 (RA;US) 
—_— 11:40512 


methods for intergranular attack of Alloy 600 tubing. 
and remedial 
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Nuclear plant analyzer development at the Idaho National 
Engineering Laboratory, 11:40592 (RA;US) 

On-line corrosion cracking monitor development, 11:40519 
(RA;US) 

Organizing dependent event data - a classification and analysis 
of multiple component fault reports, 11:40515 (RA;US) 

Pipe damping, 11:40526 (RA;US) 

Piping research overview, 11:40525 (RA;US) 

PKL reflood tests including end-of-blowdown, 11:40562 
(RA;US) 

Post APS source term research at EPRI, 11:40521 (RA;US) 

Progress on qualification testing methodology study of electric 
cables, 11:40534 (RA;US) 

Reactor analysis support package (RASP). Volume 3. PWR 
event analysis guidelines. Final report, 11:40480 (R;US) 

RELAPS5/MOD2 development status, 11:40584 (RA;US) 

RELAPS5/MOD2 assessment at INEL, 11:40589 (RA;US) 

Resolution of steam generator integrity questions, 11:40517 
(RA;US) 

Results of the ROSA-IV LSTF small-break LOCA 
experiments, 11:40561 (RA;US) 

Safety research programs sponsored by Office of Nuclear 

Research. Quarterly progress report, July 1- 
September 30, 1985. Volume 5, No. 3, 11:40618 (R;US) 

Safety research in transition: from accident description to 
accident prevention & accommodation, 11:40516 (RA;US) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, October 1- 
December 31, 1985. Volume 5, No. 4, 11:40619 (R;US) 

Seismic Category I Structures program, 11:40530 (RA;US) 

Semiscale secondary transient investigations: results from 
semiscale MOD-2C feedwater and steam line break tests, 
11:40559 (RA;US) 

Semiscale liquid hold-up investigations: a comparison of results 
from small break LOCA tests performed in the Semiscale 
MOD-2A and MOD-2C facilities, 11:40560 (RA;US) 

Severe accident containment integrity, 11:40520 (RA;US) 

Short-term and long-term aspects of recent HDR containment 
tests, 11:40605 (RA;US) 

Standard problems for structural computer codes, 11:40523 
(RA;US) 

Status of TRAC-PF1/MOD1 independent assessment at 
Sandia, 11:40590 (RA;US) 

Status of the German UPTF program, 11:40547 (RA;US) 

Steam separator module description, 11:40550 (RA;US) 

Steel containment buckling, 11:40524 (RA;US) 

Structural load combinations, 11:40522 (RA;US) 

Technical research centre of Finland use of RELAPS/MOD2, 
11:40576 (RA;US) 

TRAC-PF1/MOD1 computer code, 11:40582 (RA;US) 

UK experience with TRAC-PF1/MOD1 and 
RELAPS/MOD2, 11:40579 (RA;US) 

Valve performance testing, 11:40529 (RA;US) 


oe integral testing capability-scaling study approach 
and preliminary seal 11:40564 (RA;US) 
Results of CCTF tests, 11:40357 (RA;US) 
SEFLEX fuel rod simulator effects in Flooding Experiments. 
Pt. 3. Blocked bundle data, 11:40494 (R;DE) 


Reactor Safety Experiments 


Risk Assessment 


Mechanics of integrating root causes into PRAs, 11:40514 
(RA;US) 

Operational phase of inspection prioritization, 11:40497 
(RA;US) 

PRA procedures for dependent events analysis - an industry 
perspective, 11:40513 (RA;US) 

considerations of severe accidents, 11:40499 

(RA;US) 

Use of risk analysis in evaluating technical specifications, 
11:40498 (RA;US) 

Coolant Circuits 

Evaluation of new pH control agents for PWR secondary 
water systems. Final report, 11:40346 (R;US) 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 
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Seismic Effects 
Heissdampfreaktor phase II vibration tests, 11:40532 (RA;US) 


Use of risk analysis in evaluating technical specifications, 
11:40498 (RA;US) 
Spent Fuel Storage 
LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:40544 (RA;US) 
Steam Generators 
ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 2. Programmer's manual, 
11:40344 (R;US) 
Oxide growth mechanisms on chromium alloy steels. Final 
report, 11:40350 (R;US) 
Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 3. Boric acid and acetic acid remedial methods. 
Final report, 11:40349 (R;US) 


Remedial methods for intergranular attack of Alloy 600 tubing. 


Volume 1. Plant corrosion morphologies and remedial 
methods. Final report, 11:40347 (R;US) 
Resolution of steam generator integrity questions, 11:40517 
(RA;US) 
Sidestream condensate polishing for PWRs, 11:40343 (R;US) 
Steam Separators 
Steam separator module description, 11:40550 (RA;US) 
System Failure Analysis 
Analysis of dependent failures and external events, 11:40511 
(RA;US) 
Mechanics of integrating root causes into PRAs, 11:40514 
(RA;US) 
NRC approach to dependent failure analysis, 11:40512 
(RA;US) 
Organizing dependent event data - a classification and analysis 
of multiple component fault reports, 11:40515 (RA;US) 
PRA procedures for dependent events analysis - an industry 
perspective, 11:40513 (RA;US) 


Assessment and application of RELAPS/MOD2 at 
STUDSVIK use of TRAC-PF1/MOD1 to analyze loss-of- 
grid transients, 11:40577 (RA;US) 

Continuing integral testing capability-scaling study approach 
and preliminary results, 11:40564 (RA;US) 


FRG-assessment of TRAC-PF1/MOD1 and RELAPS/MOD2, 
11:40575 (RA;US) 
Los Alamos TRAC-PF1/MOD1 code assessment 
using loft and Otis data, 11:40587 (RA;US) 
Methodology for code accuracy quantification, 11:40565 
(RA;US) 
RELAP5/MOD2 development status, 11:40584 (RA;US) 
RELAPS/MOD2 assessment at INEL, 11:40589 (RA;US) 
Status of TRAC-PF1/MOD1 independent assessment at 
Sandia, 11:40590 (RA;US) 
Technical research centre of Finland use of RELAPS5/MOD2, 
11:40576 (RA;US) 
TRAC-PF1/MOD1 computer code, 11:40582 (RA;US) 
UKAEA PWR severe accident containment study, 11:40505 
(RA;US) 
Valves 
Valve performance testing, 11:40529 (RA;US) 
PWR 
241 TYPE REACTORS 
See BW STANDARD REACTOR 
41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PYRANOMETERS 
Performance 
Measurements of the 


temperature dependence 
types of pyranometers, 11:40114 (RA;US) 


technical summary report, 
1984-December 31, 1985, 11:41182 (R;US) 


Mi 


jutagenesis 
Interlaboratory collaborative study on sister chromatid 
exchange induction in vivo, 11:41762 (R;US) 


Thermal Conductivity 
Comparative thermal conductivity measurements at Sandia 
National Laboratories, 11:41473 (R;US) 
PYRIDINE 


Fundamentals of nitric oxide formation in fossil fuel 
combustion, 11:39549 (J;US) 
PYRITE 


Oxidation 
Sulfur in coal by programmed-temperature oxidation, 11:39504 
G;US) 
Redox Reactions 
Fe-O-S redox reactions and kinetics in hydrothermal systems, 
11:41904 (R;US) 


See PYRITE 
PYROLYSIS 
See also CRACKING 
Mathematical Models 
Flow and temperature fields of the sample gas in laser- 
powered homogeneous pyrolysis, 11:41233 (J;US) 
PYROLYSIS PRODUCTS 


See also CHARS 
PYROLYTIC OILS 


Infrared Spectra 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
PYROLYTIC OILS 
Chemical Composition 
Hydrotreating biomass liquids to produce hydrocarbon fuels, 
11:40090 (R;US) 


Hydrotreating biomass liquids to produce hydrocarbon fuels, 
11:40090 (R;US) 
PYROMETERS 
Neutral beam interlock system on TFTR using infrared 
pyrometry, 11:42344 (R;US) 
PYROTECHNIC DEVICES 


Ignition 
Numerical routines for predicting ignition in pyrotechnic 
devices, 11:41487 (R;US) 
PYROXENES 
Quantitative Chemical Analysis 
Mass spectrometric determination of gases 
inclusions in natural minerals, 11:41911 (J;US) 
PYRRHOTITE 


in individual fluid 


Spectroscopy 
In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 
Moessbauer Effect 
In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 
Redox Reactions 
Fe-O-S redox reactions and kinetics in hydrothermal systems, 
11:41904 (R;US) 
X-Ray Spectroscopy 
In situ study of the surface interactions in coal liquefaction 
catalysts, 11:39484 (J;US) 


Q 


QUADRUPOLE LINACS 
Beam Dynamics 
Studies on the ynamics in high-frequency quadrupole 
accelerators, mines aos German) 


Planning 
RFQ development at Los Alamos, 11:41361 (BA;JP) 
RFQ development at LBL, 11:41362 (BA;JP) 
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RFQ t at Los Alamos, 11:41361 (BA;JP) 
RFQ development at LBL, 11:41362 (BA;JP) 
QUANTITATIVE CHEMICAL ANALYSIS 


Chlorine determination in polymers, 11:41160 (R;US) 
QUANTUM CHROMODYNAMICS 
Binding 


Energy 
Nuclear properties from perturbative QCD, 11:42213 (R;GB) 
Chiral Symmetry 

Remarks on the dimension-four chiral Lagrangian, 11:42116 


G;US) 
Corrections 


Perturbation theory corrections to correlators of quark 
currents with n spin, 11:42106 (R;SU;In Russian) - 
Deep Inelastic Scattering 
oar behavior of the deep-inelastic structure functions 
the renormalization- and factorization-scheme 
ah a 11:42117 (;US) 
Electron-Positron Interactions 
Jets in e* e~ annihilation and QCD, 11:42034 (R;DE) 
Factorization 


Theoretical high energy and nuclear physics, 11:42041 (R;US) 
Four-Dimensional Calculations 
Remarks on the dimension-four chiral Lagrangian, 11:42116 
(J;US) 


Infrared of the Green function in gauge theories, 
11:42101 (RA;SU;In Russian) 
Green Function 
Infrared asymptotics of the Green function in gauge theories, 
11:42101 (RA;SU;In Russian) 
Lagrangian Function 
Remarks on the dimension-four chiral Lagrangian, 11:42116 
GJ;US) 
Lattice Field Theory 
Langevin simulations of QCD, including fermions, 11:42090 
(R;DE) 
Nuclear 


Properties 
Nuclear properties from perturbative QCD, 11:42213 (R;GB) 
Perturbation Theory 
Next-to-leading-order contributions to R-italic = o/sub L- 
italic//o/sub T/ in QCD, 11:42114 (J;US) 
Perturbation theory corrections to correlators of quark 
currents with n spin, 11:42106 (R;SU;In Russian) 
Scaling Laws 
Measurement of the structure function F,sup(y) at Q? 
from 7 to 70 (GeV/c)?, 11:42003 (R;DE) 
Structure Functions 
a behavior of the pats, er structure functions 
factorization-scheme 


the renormalization- and 
eee 11:42117 G;US) 
Ti Dependence 


‘emperature 
Jets in heavy-ion collisions as a probe of QCD flux-tube 
dynamics at finite temperature, 11:42115 (J;US) 
Vacuum Polarization 
rm 7) of nonperturbative QCD parameters, 11:42118 
ANTUM ELECTRODYNAMICS 
Gauge Invariance 
Infrared asymptotics of the Green function in gauge theories, 
11:42101 (RA;SU;In Russian) 
Green Function 
Infrared asymptotics of the Green function in gauge theories, 
11:42101 (RA;SU;In Russian) 
QUANTUM FIELD THEORY 


See dlso LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 


local quantum field theory, 11:42089 (R;DE) 


Vacuum States 
Vacuum energy density in P(phi)sub(2) theories. 
of (nonclassical) boundary conditions, 11:42104 (R;SU) 
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QUANTUM MECHANICS 
Gauge Invariance 
Problems in quantum foundations in the light of gauge 
theories, 11:42271 (J;US) 
Mathematical Models 
New model of relativistic quantum mechanics, 11:42258 (R;PL) 


Relativity Theory 
New model of relativistic quantum mechanics, 11:42258 (R;PL) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Equations of State 
Quark-gluon plasma and multiple production in strong 
interactions, 11:42054 (R;DE;In German) 
Kinetics 
Pre-equilibrium plasma dynamics, 11:42197 (R;US) 
Nuclear Models 
Nuclear properties from perturbative QCD, 11:42213 (R;GB) 
Phase Transformations 
Transition deconfinement of quarks and gluons and high 
energy cosmic radiation ion interaction, 11:41927 (R;FR;In 
French) 
Quantum Chromodynamics 
Nuclear properties from perturbative QCD, 11:42213 (R;GB) 
QUARK MODEL 


See also BAG MODEL 
COLOR MODEL 
STRING MODELS 


Quark-loop and bag models, 11:42033 (R;FR) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
Potentials 
Semirelativistic potential model for heavy quarkonia, 11:42074 
GJ;US) 
QUARKS 
Composite Models 
Spinless-dyon models of composite leptons and quarks, 
11:42081 (J;US) 
Mass 
Simple model of fourth-generation fermions, 11:42062 (J;US) 
Mass Formulae 
Z-italic, symmetry and the fourth generation, 11:42070 (J;US) 
Mass Spectra 
Pattern of quark mass matrices and the mixing-angle hierarchy, 
11:42061 (J;US) 
Particle Production 
Production of heavy quarks from W-italic-gluon fusion, 
11:42069 (J;US) 
Rest Mass 


Are quarks and leptons composite or elementary, 11:42035 
;DE) 


QUARTZ 
py Chemical Analysis 
Mass spectrometric determination of gases in individual fluid 
inclusions in natural minerals, 11:41911 (J;US) 
QUASI-FISSION 
Nuclear Reaction Kinetics 
Characteristics of quasi-fission reactions, 11:42222 (J;JP) 
QUATERNARY PERIOD 
Climates 
Holocene palynology and climate, 11:41879 (BA;US) 


Holocene palynology and climate, 11:41879 (BA;US) 
Solutions 


Asymptotic analysis of a state-dependent M/G/1 queueing 
system, 11:42416 (J;US) 
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QUINOLINES 
Chemical Reaction Kinetics 
Coal liquefaction in a fluorocarbon medium. II. Kinetics of the 
1,2,3,4-tetrahydroquinoline reaction, 11:39487 (J;US) 
Reactions 


Some effects of vapor-liquid flow ratio on performance of a 
trickle-bed reactor, 11:39685 (J;GB) 
Solvent Properties 
Tell Gaesomatiel torestietatiastenssnadiees thidliiinecubitiy 
1,2,3,4-tetrahydroquinoline reaction, 11:39487 (J;US) 


Sorption-desorption capacity of oil shale materials. Volume 2. 
imental methods and results (2-hydroxynaphthalene, 
1,2,3,4-tetrahydroquinoline, and 2,3,5-trimethylphenol), 
11:39927 (R;US) 


R CODES 
Technical manual, data reduction software for gage 
comparison experiments in the WIPP, 11:40014 (R;US) 
RACKS (FUEL) 
See FUEL RACKS 
RADIANT HEATERS 
Performance 
Performance evaluation of zoned ductless heat pumps relative 
to zoned electric resistance heaters in two residences, 
11:40815 (RA;US) 
RADIATION ACCIDENTS 
Emergency Plans 
AEROS: a real-time emergency response system for 
atmospheric releases of toxic mane 11:41575 (R;US) 
Personnel Dosimetry 
Measurement of oxyluminescence of solid waste for speedy 
dose determination following a radiation accident, 11:41440 
(RA;DE;In German) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CURING 
Prior to December 1982 this concept was indexed by the 
coordination of CHEMICAL RADIATION EFFECTS and 
CROSS-LINKING. 
Cost 
Radiation curing: state-of-the-art assessment. Final report, 
11:40846 (R;US) 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
GAS TRACK DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
Analytical/experimental investigation of corpuscular 
detectors. Quarterly report No. 1. June-August 1985, 
11:41421 (R;US) 
Simulators 
battlefield-effects research for the National Training 


California. Technical report, 13 June 1983-30 December 
1984, 11:42381 (R;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Calculations 
and computer graphics support for the ALARA 
program, 11:41757 (BA;US) 
Codes 


Computer 
BASIC alternative software package for internal radiation dose 
calculations, 11:41755 (BA;US) 
Simulation 


A model for external dosimetry, 11:41756 (BA;US) 


Evaluation of potential modifications to the SEER (Simplified 
Estimation of to Radiation) fallout code. Technical 
report, 1 August 1982-1 August 1983, 11:41497 (R;US) 

RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
Manuals 
Radiological survey activities: uranium mill tailings remedial 
action project procedures manual, 11:40049 (R;US) 
Program Management 
1985 environmental monitoring report, 11:41628 (R;US) 
Thermoluminescent Dosimetry _ 

Experience gained in the application of a method of location- 
specific parameters in TLD environment dosimetry, 11:41580 
(RA;DE;In German) 

RADIATION PROTECTION 
AFRRI (Armed Forces Radiobiology Research Institute) 
October-December 1985. Technical report, 
11:41715 (R;US) 
Radiation dose to the population, 11:41727 (R;DE;In German) 
Information Systems 

Computer program for storage of historical and routine safety 
data related to radiologically controlled facilities, 11:41753 
(BA;US) 

Regulations 
Compliance guide for laser products, 11:41781 (R;US) 
Research Programs 

International efforts to reduce i 
at nuclear power plants, 11:40474 (R;US) 

Radiation hygiene - a task of the Federal Health Office, 
11:42241 (R;DE;In German) 

Standards 

Compliance guide for laser products, 11:41781 (R;US) 

Guide for preparing initial reports and model change 
on lasers and products containing lasers, 11:41780 (R;US) 

RADIATION PROTECTION LAWS 
Management 


radiation exposure 


Administration of the Radiation Control for Health and Safety 
Act of 1968, Public Law 90-602, April 1, 1986 (1985 annual 
report). Report for 1 January-31 December 1985, 11:41779 
(R;US) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
C Codes 

Radiation transport. report, July 1, 1985-September 

30, 1985, 11:40408 (R;US) 
Monte Carlo Method 

Principle of the random walk method for radiative transfer 
equations and application. Pt. 1: principle of the method, 
11:42226 (R;FR) 

Principle of the Random Walk method for radiative transfer 
equations and application. Pt. 2: Application to Fleck’s 
Monte-Carlo method, 11:42227 (R;FR) 

Some optimization possibilities in Monte Carlo modelling of 
radiation transport, 11:42231 (RA;CS;In Czech) 

Research 
Radiation transport. Progress report, July 1, 1985-September 
30, 1985, 11:40408 (R;US) 
RADICALS 
Not to be used for compound descriptions. 
See also ACYL RADICALS 
HYDRONIUM RADICALS 
HYDROXYL RADICALS 


Absorption Spectroscopy 
Measurements of CH radical concentrations in an 
acetylene/oxygen flame and comparisons to modeling 
calculations, 11:41231 (R;US) 
Chemical Reaction Yield 
Measurements of CH radical concentrations in an 
acetylene/oxygen flame and comparisons to modeling 
calculations, 11:41231 (R;US) 





RADICALS 
Electron Transfer 


Electron Transfer 
Stereoelectronic effects in intramolecular long-distance _. 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 
Electronic Structure 
Stereoelectronic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 


oxygen 
calculations, 11:41231 (R;US) 
Stereochemistry 
Stereoelectronic effects in intramolecular long-distance 
electron transfer in radical anions as predicted by ab initio 
MO calculations, 11:41204 (J;US) 
RADICIDATION 
Low Dose Irradiation 
Research and development of low and medium dose food 
irradiation applications in France, 11:41719 (R;FR) 
RADIO NOISE 
Feasibility of time-domain wave-form sensors for the 
measurement of dust-induced electromagnetic noise. 
Technical report, 15 August 1984-23 January 1985, 11:41499 
(R;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Diffusion 
AEROS: a real-time emergency response system for 
atmospheric releases of toxic material, 11:41575 (R;US) 
Pathway 


Computation of tracer nuclides for the determination of 
radiation exposure of the population in the vicinity of a 
reprocessing plant, 11:40046 (RA;DE;In German) 

Development of radioactive contamination of the North Sea 
fish and in the lower course of the rivers Elbe and Weser, 
11:41657 (RA;DE;In German) 

On-line prognosis of radiation exposure due to an increased 
level of emissions from nuclear power plants, 11:40484 
(RA;DE;In German) 

Radiation exposure of the population in the vicinity of low- 
energy accelerator plants, 11:41737 (RA;DE;In German) 
Radiation exposure of humans from the waste water pathway 

of reprocessing plants, 11:40047 (RA;DE;In German) 


Impacts 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Risk Assessment 
Annual environmental monitoring report, January-December 
1985, 11:41584 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOA 


\CTIVE MINERALS 
RADIOACTIVE WASTES 


Use of aqueous foam to reduce radioactive material dispersal in 
sabotage incidents, 11:40062 (R;US) 
Road Transport 
Sizing of type B package tie-downs on the basis of criteria 
related to hypothetical road transport accident conditions, 
11:41245 (R;FR;In French) 
Scanning Electron Microscopy 
Contained scanning electron microscope 
radioactive materials, 11:41465 (R;US) 
RADIOACTIVE MINERALS 
Legal Aspects 
Mining and radiation protection law, 11:39934 (RA;DE;In 


German) 
RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
TRACER TECHNIQUES 
RADIOACTIVE WASTE DISPOSAL 
Alternatives for disposal of -uranium waste. Final 
aun report, October 1984-August 1985, 11:39974 


facility for examining 
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Comparative Evaluations 
Comparison of international criteria for the ultimate storage of 
radioactive wastes. Final report, 11:39976 (R;DE;In German) 
Cost 
Costs of the radioactive residual products of the nuclear 
power, 11:40017 (R;SE;In Swedish) 
Costs of the radioactive residual products of the nuclear 
power, 11:40018 (R;SE;In Swedish) 
Materials Testing 
Long-term performance of materials used for high-level waste 
packaging. Annual report, year four, April 1985-March 1986. 
Volume 4, 11:40934 (R;US) 


Plan for the radioactive residual products of the nuclear 
power, 11:40024 (R;SE;In Swedish) 
Public Information 
Public informations guidelines, 11:39984 (R;US) 
Radionuclide 


Migration 
Analytical overview of the consequences of microbial activity 
in a Swiss HLW repository, 11:39987 (R;CH) 
Closed-system postulates for predicting waste-package 
performance in a geological repository, 11:40038 (R;US) 
vicinity of the projected radioactive waste repository in the 
Konrad shaft plant. Experimental programme 1, 11:40036 
(R;DE;In German) 
Research Programs 
1984 Subseabed Disposal Program annual report: 
October 1983-September 1984, 11:40015 (R;US) 
Risk Assessment , Z 
Risk assessment and ranking methodologies for hazardous 
chemical defense waste: a state-of-the-art review and 
evaluation. Task | report, 11:41626 (R;US) 
Simulation 
Final report of the Buffer Mass Test - Volume I: Scope, 
preparative field work and test arrangement, 11:40021 
(R;SE) 
Final report of the Buffer Mass Test. Volume II: test results, 
11:40022 (R;SE) 
Site Selection 
Environmental factors to be considered in the site selection 
studies of the spent fuel final disposal, 11:40031 (R;FI;In 
Finnish) 
Geological site selection studies for the final disposal of spent 
nuclear fuel in Finland, 11:40030 (R;FI;In Finnish) 
RADIOACTIVE WASTE FACILITIES 
Cost 
Costs of the radioactive residual products of the nuclear 
power, 11:40017 (R;SE;In Swedish) 
Costs of the radioactive residual products of the nuclear 
power, 11:40018 (R;SE;In Swedish) 
Plan for the radioactive residual products of the nuclear 
power, 11:40024 (R;SE;In Swedish) 


ERG review of containment failure probability and repository 
functional design criteria, 11:39977 (R;US) 
Guidance for implementation of DOE Order 5820.2 Chapter 
III management of low-level waste, 11:39981 (R;US) 
Economic Impact 
High-level nuclear waste transport and storage assessment of 
potential impacts on tourism in the Las Vegas area. Nevada 
Nuclear Waste Storage Investigations Project (NNWSD, 
11:39983 (R;US) 
Information Systems 
Application of information in the operation of 
materials processing plants, 11:42440 (RA;DE;In German) 
Legal Aspects 
Assessment of national systems for obtaining local siting 
of nuclear waste management facilities (October 
1, 1985). Volume I. Political structure and formal system for 


obtaining approvals for siting waste management facilities, 
11:40007 (R;US) 


Preliminary analyses of scenarios for potential human 
interference for repositories in three salt formations, 11:40043 
(R;US) 
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Planning 
Costs of the radioactive residual products of the nuclear 
power, 11:40017 (R;SE;In Swedish) 
Plan for the radioactive residual products of the nuclear 
power, 11:40024 (R;SE;In Swedish) 
Political Aspects 
Assessment of national systems for obtaining local siting 
of nuclear waste management facilities (October 
1, 1985). Volume I. Political structure and formal system for 
obtaining approvals for siting waste management facilities, 
11:40007 (R;US) 
Information 


Fulfilling information needs of environmental groups: the 
current West Valley experience, 11:39982 (R;US) 
Radiation Hazards 
Preliminary assessment of radiological doses in alternative 
waste management systems without an MRS facility, 
11:40050 (R;US) 


Safeguards 
Application of information technologies in the operation of 
materials processing plants, 11:42440 (RA;DE;In German) 
Scale Models 
Scale-up considerations relevant to experimental studies of 
nuclear waste-package behavior, 11:40006 (R;US) 
Site Selection 
Assessment of national systems for obtaining local siting 
of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 


acceptance of nuclear waste management facilities (October 
1, 1985). Volume I. Political structure and formal system for 
obtaining approvals for siting waste management facilities, 
11:40007 (R;US) 
Central interstate low-level radioactive waste compact region 
site exclusionary screening study. Phase I. Final report, 
11:39980 (R;US) 
Guidance for implementation of DOE Order 5820.2 Chapter 
III management of low-level waste, 11:39981 (R;US) 
RADIOACTIVE WASTE PROCESSING 
Information Systems 
KADABRA: Information system for waste processing at the 
ane Department (HDB), 11:39998 (RA;DE;In 


Collection of lectures given on the occasion of the Sth status 
report of the project of reprocessing and waste treatment, 
11:39944 (R;DE;In German) 

Remote Handling 

Results gained from the operation of the remote control 
protoype vitrification plant VA-3, 11:39995 (RA;DE;In 
German) 

Research Programs 

10 years of reprocessing and waste treatment project, 11:39945 
(RA;DE;In German) 

Results and of work on radioactive waste 

11:39994 (RA;DE;In German) 
Works of the Institute for in the field of 
reprocessing, 11:39947 (RA;DE;In German) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Simulation 
of a gamma-ray skyshine benchmark experiment, 
11:42236 (TJ;US) 


ing of a gamma-ray skyshine benchmark experiment, 
11:42236 (TJ;US) 


aa ee 11:40402 
Time-correlated pulse trains, 11:40401 (RA;US) 


Quantitative Chemical Analysis 
Plutonium assessment in waste compounds, 11:41137 
(RA;DE;In German) 
Underground Disposal 
Hydrological and hydrogeochemical investigations in 
boreholes. Final report, 11:40020 (R;SE) 
RADIOACTIVITY TRANSPORT 
Computer Codes 
RAMA sources term group final report January 1985 (RAMA 
stays for Reactor Accident Mitigation Analysis}, 11:40633 
(R;SE) 
RADIOASSAY 
Standards 
Technical evaluation of draft ANSI Standard N13.30, 
“performance criteria for radiobioassay”, 11:41705 (R;US) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Information Needs 
IAEA advisory group meeting on Nuclear and Atomic Data 
for Radiotherapy and Related Radiobiology in co-operation 
with the Radiobiological Institute of the Division for Health 
Research TNO, 16-20 September 1985, Rijswijk, the 
Netherlands. Summary and recommendations, 11:41700 
(R;XA) 
Research Programs 
AFRRI (Armed Forces Radiobiology Research Institute) 
Reports, October-December 1985. Technical report, 
11:41715 (R;US) 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 
Interlaboratory Comparisons 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOLOGY 
AFRRI (Armed Forces Radiobiology Research Institute) 
Reports, October-December 1985. Technical report, 
11:41715 (R;US) 


RADIOISOTOPE HEAT SOURCES 
Thermoelectric Generators 
Space nuclear safety program. Progress report, October- 
December 1984, 11:40383 (R;US) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also ALPHA DECAY RADIOISOTOPES 
BETA DECAY RADIOISOTOPES 


Neutron Sources 
Radioisotope neutron sources. Characteristics and applications, 
11:40071 (RA;XA) 
Research reactors and alternative devices for research. Report 
of a consultants’ meeting on alternatives to research reactors 
as a research tool held in Uppsala, Sweden, 18-21 June 1984, 
11:40072 (R;XA) 
Production 
Isotope and Nuclear Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Uses 
and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
RADIOLOGICAL PERSONNEL 
Dose Commitments 
Radiation exposure in I-131 iodine therapy, 11:41694 
(RA;DE;In German) 





RADIOLOGICAL PERSONNEL 
Dose Equivalents 


Dose Equivalents 
Effects of changed working methods on personnel doses at a I- 
131 and afterloading therapy ward, 11:41692 (RA;DE;In 
German) 
Professional radiation exposure from I-125 and H-3 in medical 
applications, 11:41695 oe German) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
For the use of radiant energy in medicine. 


See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 


Radiation Doses 
Factors affecting patient dose in diagnostic radiology, 11:41745 
(R;NZ) 
X-Ray Dosimetry 
Factors affecting patient dose in diagnostic radiology, 11:41745 
(R;NZ) 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
For radionuclides in living organisms only; see also 
TRANSLOCATION. 
Radioecological Concentration 
Development of advanced methods and data for the 
calculation of radionuclide transport from the air into plants 
in the vicinity of nuclear facilities, 11:41582 (R;DE;In 


German) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

In environment. 

Method for realistic assessment of the environmental load 
following an accident in a nuclear facility taking into 
consideration measured values from environment monitoring, 
11:40483 (RA;DE;In German) 

C Codes 

Analytic solution for one-dimensional diffusion of radionuclides 

from a waste package, 11:40034 (R;US) 
Chemical Reaction Kinetics 

COLUMN2 - A computer program for simulating migration, 

11:41624 (R;DK) 
Codes 

Principle of a code computing 

precipitate, 11:41612 (R;FR) 
Simulation 


Computerized 
COLUMN2 - A computer program for simulating migration, 
11:41624 (R;DK) 
Forecasting 
Closed-system postulates for predicting waste-package 
performance i ae geological repository, 11:40038 (R;US) 


Nuclide migration through a planar fissure with matrix 
diffusion, 11:40037 (R;US) 
Subseabed disposal project annual : environmental 
studies, October 1981-September 1983, 11:41912 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 


___ See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
KINETICS 


the migration of ions with 


See RADIONUCLIDE 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPASTEURIZATION 
See RADICIDATION 
RADIOPHARMACEUTICALS 
Survey of radi i used for in vivo studies in 
medical practice in New Zealand, 11:41704 (R;NZ) 
Preparation 


Chemical 
istry and biology of Tc-99m renal function agents. Final 
report, 11:41684 (R;US) 
Fourth international radi 
symposium, 11:41683 (R;US) 
Activity 


Relationships 
and biology of Tc-99m renal function agents. Final 
report, 11:41684 (R;US) 


dosimetry 
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RADIOPHOTOLUMINESCENT DOSEMETERS 
See RPL DOSEMETERS 
RADIOPROTECTIVE SUBSTANCES 
See also SEROTONIN 
Amino Acids 

Synthesis of amino derivatives of dithio acids as potential 
radiation-protective agents. Annual report, 15 March-31 
August 1983, 11:41713 (R;US) 

Synthesis of amino hen ge of dithio acids as potential 
radiation- ive agents. Final report, 15 March 1983-14 
March 1985, 11:41714 (R;US) 

Thioic Acids 

Synthesis of amino derivatives of dithio acids as potential 
radiation-protective agents. Annual report, 15 March-31 
August 1983, 11:41713 (R;US) 

Synthesis of amino derivatives of dithio acids as potential 
radiation-protective agents. Final report, 15 March 1983-14 
March 1985, 11:41714 (R;US) 

RADIOSURGERY 
See RADIOTHERAPY 

RADIOTHERAPY 
Information Needs 

IAEA advisory group meeting on Nuclear and Atomic Data 
for Radiotherapy and Related Radiobiology in co-operation 
with the Radiobiological Institute of the Dit Division for Health 
Research TNO, 16-20 September 1985, Rijswijk, the 
Netherlands. Summary and recommendations, 11:41700 
(R;XA) 

Radiation Accidents 
Radiation accident at Juarez. A literature study, 11:41691 
(RA;DE;In German) 
RADIOTHORIUM 
See THORIUM 228 
RADIOWAVE RADIATION 
See also RADIO NOISE 
Biological Effects 

Radiowaves and microwaves as possible causes of forest 
damage. Study carried out by the Company Basler and 
Hofmann, 11:41778 (R;DE;In German) 

Wave Propagation 

Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 

RADISHES 
Plant Growth 

Qualitative and quantitative status of the field grown potato 
crop stressed by acidified rain. Final progress report, 
11:41765 (R;US) 

RADIUM 221 


Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:42194 (J;US) 
RADIUM 225 
Alpha Decay 
Emission probabilities of y-rays associated with the decay of 
22°Th and its daughters, 11:42195 (J;GB) 
Emission 
Emission probabilities of -y-rays associated with the decay of 
229Th and its daughers 1142195 (J;GB) 
RADIUM 226 
Body Burden 
Absorption and removal of Ra-226, Pb-210 and Po-210 by 
humans and the resulting radiation exposure, 11:41728 
(RA;DE;In German) 


Systematics of spontaneous emission of intermediate mass 
fragments from heavy nuclei, 11:42194 (J;US) 
Concentration 


Absorption and removal of Ra-226, Pb-210 and Po-210 by 
humans and the resulting radiation exposure, 11:41728 
(RA;DE;In German) 

Natural radionuclides in flue dust in the vicinity of a coal 
power plant, 11:41579 (RA;DE;In German) 

Radiation exposure from Ra-226 in the skeleton, 11:41729 
(RA;DE;In German) 
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Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
RADIUM 228 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
RADIUM D 
See LEAD 210 
RADIUM F 
See POLONIUM 210 
RADON 
Comparison of working-level ratios in houses occupied by 
smokers and non-smokers, 11:41549 (R;US) 
Products 
Interlaboratory radon-daughter measurement comparison 
workshop, 11:41122 (R;US) 
Dielectric Track Detectors 


Passive Rn dose meters - methods appropriate for 


measuring 
large measurement series, 11:41439 (RA;DE;In German) 
Concentration 


Radioecological 
Experimental investigation of the non-oriented portion and of 
particle size of Rn fission products in residential buildings, 
11:41733 (RA;DE;In German) 
Radon in residential buildings, 11:41730 (RA;DE;In German) 


Rn level in the internal air of residential rooms in Switzerland: 


Influences of geology, climate and energy conservation 
measures, 11:41732 (RA;DE;In German) 
RADON 222 
Delayed Radiation Effects 
Quantification of lung cancer risk as a consequence of radon 
inhalation in dwellings, 11:41731 (RA;DE;In German) 
Pollution Sources 
Investigations of Rn sources in residential buildings, 11:41617 
(RA;DE;In German) 
Residential Buildings 
Quantification of lung cancer risk as a of radon 
inhalation in dwellings, 11:41731 (RA;DE;In German) 
RAILGUN ACCELERATORS 
Electronic Circuits 
Circuit considerations for repetitive railguns, 11:41324 (R;US) 
Numerical Solution 
Effect of resistance on projectile oscillations in augmented rail 
guns, 11:41264 (R;US) 
Performance Testing 
Effect of resistance on projectile oscillations in augmented rail 
guns, 11:41264 (R;US) 
RAIN WATER 
Isotope Ratio 
Groundwater formation under desert conditions, 11:41594 
(RA;XA) 
SPECTRA 
Cross Sections 
Raman spectroscopic investigation of molecular hydrogen, 
11:41970 (R;US) 
bg aren” Dependence 
Raman spectroscopic investigation of molecular hydrogen, 
11:41970 (R;US) 
SPECTROSCO 


Prior to March 1983 this concept was indexed to RAMAN 
SPECTRA. 
Resolution 
Double-resonance tec for high-resolution Raman- 
spectroscopy, 11:41142 (R;US) 


Double-resonance for high-resolution Raman- 
spectroscopy, 11:41142 (R;US) 
RANCHO SECO-1 REACTOR 
Sacramento, California, USA 


Concentration of radionuclides in fresh water fish downstream 
of Rancho Seco Nuclear Generating Plant, 11:41660 (R;US) 
Radionuclides in sediments collected downstream from the 
Rancho Seco Nuclear Power Generating Station, 11:41661 
(R;US) 
RANCHO SECO-2 REACTOR 
Sacramento, California 


REACTOR ACCIDENTS 
Computer Codes 


Concentration of radionuclides in fresh water fish downstream 
of Rancho Seco Nuclear Generating Plant, 11:41660 (R;US) 
Radionuclides in sediments collected downstream from the 
Rancho Seco Nuclear Power Generating Station, 11:41661 
(R;US) 
RANKINE CYCLE 
Electric Generators 
Compact reactor/ORC power source, 11:40420 (R;US) 
RANKINE CYCLE POWER SYSTEMS 
Heat Transfer 


for geothermal power plants, 11:40269 (R;US) 
Waste Heat Utilization 
Nutzung industrieller abwaerme durch ORC-systeme, 11:40851 


Chemical aspects of nuclear methods of analysis. Proceedings 
of the final research co-ordination meeting held in 
Hamamatsu, Japan 2-5 October 1984, 11:41125 (R;XA) 

Solvent Extraction 

Physico-chemical bases of yttrium-lanthanides-actinides 
separations, 11:41131 (RA;XA) 

Solvent extraction of uranium, thorium and rare earths with 
dialkyldithiophosphoric acids, 11:41130 (RA;XA) 

Trivalent actinide-lanthanide extraction by DEHPA. Structure 
of organic complexes, 11:41119 (R:FR:In French) 

RAS AL KHAIMA 

See UNITED ARAB EMIRATES 
RATS 

Injuries 

Cotton rat mortality during severe winter (Sigmodon hispidus 
komareki), 11:41777 (J;US) 

Radiation Doses 

Radiation dose to small mammals inhabiting a solid radioactive 
waste disposal area (Peromyscus maniculatus; Dipodomys 
ordii), 11:41750 (J;GB) 

RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 
Chemical Reactions 

Studies of the NH2 + NO reaction by infrared kinetic 

spectroscopy, 11:41173 (J;US) 
Electron Spin Resonance 

ESR study of the aziridine and azetidine radical cations: 
evidence for the C...C ring-opened aziridine radical cation, 
11:41196 (J;US) 


Catalytic hydrotreatment studies with model compounds. 
Quarterly report, April 1-June 30, 1986 
(Hydrodeoxygenation of reaction intermediates of 

dibenzofuran - 2 phenylphenol, 2-cyclohexylphenol, trans-2- 
phenylhexanol, and 2-cyclohexyicyclohexanol), 11:39465 
(R;US) 
REACTOR ACCIDENTS 
See also ATWS 

LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 


SHAPS-2: A three-dimensional computer program for 
linear/nonlinear static/dynamic analyses of piping systems, 
11:40648 (BA;US) 

Computer Codes 

RAMA containment group final report January 1985 (RAMA 
stands for Reactor Accident Mitigation Analysis. MAAP 
code), 11:40634 (R;SE) 

RAMA final report January 1985 (RAMA stays for Reactor 
Accident Mitigation Analysis), 11:40632 (R;SE) 





REACTOR ACCIDENTS 
Computerized Simulation 


Simulation 
Application of Relap-5 to the analysis of the Doel-2 steam 
generator tube rupture accident and studies of the Doel 1-2 
loss of feedwater and feedwaterline break accidents, 
11:40574 (RA;US) 
Ice condenser experimental plan, 11:40616 (RA;US) 
RAMA final report January 1985 (RAMA stays for Reactor 
Accident Mitigation Analysis), 11:40632 (R;SE) 
Severe accident code development program, 11:40611 (RA;US) 
UKAEA PWR severe accident containment study, 11:40505 
(RA;US) 
Validation, assessment, and applications of the CONTAIN 
computer code, 11:40603 (RA;US) 
Explosions 
Investigation of steam explosion loadings using SIMMER-II, 
11:40604 (RA;US) 
Probability of steam explosion induced (a-mode) containment 
failure, 11:40601 (RA;US) 
Fission Product Release 
Analysis of molten fuel-concrete interactions and fission- 
product release from ex-vessel core debris, 11:40599 
(RA;US) 
BNL severe accident sequence experiments and analysis 
program, 11:40600 (RA;US) 
Tellurium istry, tellurium release and deposition during 
the TMI-2 accident, 11:40615 (RA;US) 
Fuel-Coolant Interactions 
Probability of steam explosion induced (a-mode) containment 
failure, 11:40601 (RA;US) 
Outages 
Station blackout calculations for Browns Ferry, 11:40506 
(RA;US) 
Station blackout calculations for Peach Bottom, 11:40507 
(RA;US) 
Radioactive Aerosols 
Influence of reactor geometry 
debris, 11:40598 (RA;US) 


Transport 
RELAPS5/SCDAP - an integrated code for severe accident 
analysis, 11:40612 (RA;US) 
Status of the ORNL aerosol release and transport project, 
11:40594 (RA;US) 
Status of the DEMONA experiments - a comparison with 
NAUA calculations, 11:40595 (RA;US) 
Status of the LWR aerosol containment experiments (LACE) 
program, 11:40596 (RA;US) 
Validation, assessment, and applications of the CONTAIN 
computer code, 11:40603 (RA;US) 
Reactor Core Disruption 
Analysis of molten fuel-concrete interactions and fission- 
product release from ex-vessel core debris, 11:40599 
(RA;US) 
Experimental validation and improvement of core 
debris/concrete interaction models, 11:40597 (RA;US) 
yp ee oe acticin = te Ay ~ ppm poe 


on the behavior of dispersed 


debris, 11:40598 (RA;US) 
MELPROG: an integrated model for in-vessel melt 
progression analysis, 11:40613 (RA;US) 
response in an ice-condenser containment 
for selected accidents, 11:40510 (RA;US) 
Station blackout calculations for Browns Ferry, 11:40506 
(RA;US) 
Station blackout calculations for Peach Bottom, 11:40507 
(RA;US) 
Recommendations 
1 reactor accident: report of a consultation; 11:40631 
(RUS) 
Reviews 
Assessment and development of the Bankoff and Han coarse 
mixing model, 11:40476 (R;GB) 
Review of coarse mixing models, 11:40475 (R;GB) 
Simulation 
In situ measurement of molecular hydrogen for nuclear reactor 
safety studies, 11:40643 (BA;US) 
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REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 


Acoustics 
Acoustic resonances in cylinder bundles oscillating in a 
compressible fluid, 11:40430 (BA;US) 


Failure analysis and success analysis: Roles in plant aging 
assessments, 11:40655 (BA;US) 
Flow 
Acoustic resonances in cylinder bundles oscillating in a 
compressible fluid, 11:40430 (BA;US) 
Crack Propagation 
Life extension of components with high cumulative fatigue 
usage, 11:40435 (BA;US) 


Component fragility test program at the Lawrence Livermore 
National Laboratory, 11:40649 (BA;US) 
Electrical Testing 
Three Mile Island techniques to detect in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Failures 
Failure analysis and success analysis: Roles in plant aging 
assessments, 11:40655 (BA;US) 
Fatigue 
Life extension of components with high cumulative fatigue 
usage, 11:40435 (BA;US) 
Fault Tree Analysis 
Digraph Matrix Analysis: A new approach to systems 
interaction analysis, 11:40656 (BA;US) 
Fluid-Structure Interactions 
Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 11:40427 (BA;US) 
Physical Radiation Effects 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
Three Mile Island techniques to detect in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Post-Irradiation Examination 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
Three Mile Island techniques to detect degradation in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Reliability 
An automatic capability to store and retrieve component data 
and to calculate structural integrity of these components, 
11:40436 (BA;US) 
Failure analysis and success analysis: Roles in plant aging 
assessments, 11:40655 (BA;US) 
Seismic Effects 
Component fragility test program at the Lawrence Livermore 
National Laboratory, 11:40649 (BA;US) 
Seismic fragility of nuclear power plant components. Phase I, 
11:40630 (R;US) 
Service Life 
Life extension of components with high cumulative fatigue 
usage, 11:40435 (BA;US) 
icting the residual life of plant equipment - Why worry, 
11:40432 (BA;US) 
Testing 
Environmental and dynamic qualification of equipment 
research at the Idaho National Engineering Laboratory 
11:40537 (RA;US) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 


SECONDARY COOLANT CIRCUITS 
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Design 
Heat exchanger for reactor core and the like, 11:40425 (P;US) 
Fluid Flow 

Improved modeling and numerics to solve two-dimensional 
elliptic fluid flow and heat transfer problems, 11:40377 
(R;US) 

Heat Transfer 

Functions completing the set of equations of hydrodynamics 
and heat transfer in a space between tubes of reactors and 
heat exchangers as in a porous body, 11:40419 (R;SU;In 
Russian) 

Improved modeling and numerics to solve two-dimensional 
elliptic fluid flow and heat transfer problems, 11:40377 
(R;US) 

Hydrodynamics 

Functions completing the set of equations of hydrodynamics 
and heat transfer in a space between tubes of reactors and 
heat exchangers as in a porous body, 11:40419 (R;SU;In 
Russian) 

Pipes 

fracture analysis. Volume 1 of welded type 304 stainless steel 
pipe. J-R curve characterization and limit load analysis, 
11:40423 (R;US) 

Technical report on material selection and processing 
guidelines for BWR coolant pressure boundary piping. Draft 
report. Revision 2, 11:40337 (R;US) 

Seals 

Behavior of the reactor coolant pump shaft seal during station 

blackout, 11:40645 (BA;US) 
REACTOR CORE DISRUPTION 
Simulation 

MELPROG: an integrated model for in-vessel melt 
progression analysis, 11:40613 (RA;US) 

MELRPI - t and use, 11:40508 (RA;US) 

Station blackout calculations for Browns Ferry, 11:40506 
(RA;US) 

Station blackout calculations for Peach Bottom, 11:40507 
(RA;US) 

TRAC/MELPROG analyses of TMLB transients in Oconee-1, 
11:40502 (RA;US) 

Heat Transfer 

Experimental validation and improvement of core 
debris/concrete interaction models, 11:40597 (RA;US) 

TRAC/MELPROG analyses of TMLB transients in Oconee-1, 
11:40502 (RA;US) 


TRAC/MELPROG analyses of TMLB transients in Oconee-1, 
11:40502 (RA;US) 
Mass Transfer 
Experimental validation and improvement of core 
debris/concrete interaction models, 11:40597 (RA;US) 
REACTOR CORES 
Interactions 
On the explanation and calculation of anomalous reflood 
hydrodynamics in large PWR cores, 11:40361 (B;US) 
Heat Exchangers 
Heat exchanger for reactor core and the like, 11:40425 (P;US) 
Heat Transfer 
Heat exchanger for reactor core and the like, 11:40425 (P;US) 


Hydrodynamics 
On the explanation and calculation of anomalous reflood 
hydrodynamics in large PWR cores, 11:40361 (B;US) 
Neutron Flux 
Extension of the analytic nodal method to four energy groups, 
11:40404 (R;US) 
Neutron flux and power fluctuations in a nuclear reactor, 
11:40406 (R;SU;In Russian) 
Power Distribution 
Neutron flux and power fluctuations in a nuclear reactor, 
11:40406 (R;SU;In Russian) 
REACTOR DECOMMISSIONING 
Research 
Compilation of contract research for the Chemical 
Branch, Division of 
for FY 1985, 11:40339 (R;US) 


Engineering 
Technology. Annual report 


population by residual 
from nuclear power plants, 11:42240 (RA;DE;In German) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Evaluation 
Survey and evaluation of vital instrumentation and control 
power supply events, 11:40447 (R;US) 


Improved reliability for analog instrument and control systems. 
Volume 2. Guidelines for component selection and 
replacement. Final report, 11:40442 (R;US) 

Signal validation: a new industry tool, 11:40518 (RA;US) 

REACTOR KINETICS 
Rossi Alpha Method 
Rossi Alpha Method, 11:40396 (RA;US) 
REACTOR LICENSING 
S Codes 
History and overview of the scale system, iuthatie 
REACTOR MAINTENANCE 
Computerized Simulation 
The Maintenance Personnel Performance Simulation (MAPPS) 
model: A human reliability analysis tool, 11:40438 (BA;US) 
Human Factors 
model: A human reliability analysis tool, 11:40438 (BA;US) 
REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 
Acoustic Emission Testing 

Acoustic Emission for on-line reactor pressure boundary 

monitoring, 11:40426 (BA;US) 
Crack Propagation 

Acoustic Emission for on-line reactor pressure boundary 

monitoring, 11:40426 (BA;US) 
Deformation 

Discussion and validation of a simplified analysis against 
buckling (French LMFBR design and building code (RCC- 
MR)), 11:40366 (R;FR) 

Fatigue 

Acoustic Emission for on-line reactor pressure boundary 

monitoring, 11:40426 (BA;US) 
Research Programs 

Heavy-section steel technology program smiannual progress 
report, October 1985-Marcg 1986 Volume 3, No. 1, 11:40933 
(R;US) 

Standards 

Discussion and validation of a simplified analysis against 
buckling (French LMFBR design and building code (RCC- 
MR)), 11:40366 (R;FR) 

REACTOR MONITORING SYSTEMS 

Measuring and evaluation systems for performance monitoring of 
reactor or its components. Not to be confused with reactor 
control systems. 

Acoustic Monitoring 

Concept of a data base for signal patterns. Final report, 

11:40441 (R;DE;In German) 
REACTOR NOISE 

Boiling noise detection experiment in a critical assembly, 

11:40407 (R;HU) 
REACTOR OPERATION 
Computerized Simulation 

BWR plant analyzer, 11:40591 (RA;US) 

Los Alamos Nuclear plant analyzer, 11:40593 (RA;US) 

Nuclear plant analyzer development at the Idaho National 


Engineering Laboratory, 11:40592 (RA;US) 
Data Compilation 
Licensed report data as of 


operating reactors. Status summary 
March 31, 1986. Volume 10, No. 4, 11:40388 (R;US) 





REACTOR OPERATORS 
Performance 
The effects of overtime work and task complexity on the 
performance of nuclear plant operators: A proposed 
methodology, 11:40659 (BA;US) 
The Maintenance Personnel Performance Simulation (MAPPS) 
model: A human reliability analysis tool, 11:40438 (BA;US) 


Reliability 
Multiple sequential failure model: A probabilistic approach to 
ee Aen oon 


Training 

Collection and analysis of training simulator data, 11:40657 
(BA;US) 

Training related research and development conducted at Oak 
Ridge National for the US Nuclear Regulatory 
Commission, 11:40658 (BA;US) 

REACTOR PHYSICS 

Use only for indexing articles of very broad coverage, such as 

annual reviews, text book, etc. 
Meetings 
Nuclear data, cross section libraries and their application in 
nuclear technology, 11:42206 (R;DE) 
Research Programs 
Reactor Physics Division, AEE Winfrith, 11:40409 (RA;GB) 
REACTOR SAFETY 


Safety research in transition: from accident description to 

accident prevention & accommodation, 11:40516 (RA;US) 
Coordinated Research Programs 

Heat transfer correlations in nuclear reactor safety calculations 
SAEK-S. Vol. 1, 11:40635 (R;DK) 

Heat transfer correlations in nuclear reactor safety calculations 
SAEK-5, Vol. 2, 11:40636 (R;DK) 

Status of the German UPTF program, 11:40547 (RA;US) 

Heat Transfer 

Heat transfer correlations in nuclear reactor safety calculations 
SAEK-S. Vol. 1, 11:40635 (R;DK) 

Heat transfer correlations in nuclear reactor safety calculations 
SAEK-5. Vol. 2, 11:40636 (R;DK) 

Research Programs 

High-Temperature Gas-Cooled Reactor safety studies for the 
Division of Accident Evaluation. Quarterly progress 
July 1-September 30, 1985. Volume 3, 11:40625 (R;US) 

List of reports in the field of reactor safety research sponsored 
by BMFT, CEA, EPRI, JSTA and USNRC. 
report. Reported period: October 1-December 31, 1985, 
11:40486 (R;DE;In German) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, July 1- 
September 30, 1985. Volume 5, No.3, 11 3 11:40618 ae 

Safety research in transition: from accident 
couldnt poovention d saccmmmadation, 1100816 @RAAS) 

Yip ieee try, seven proeamncnp seeing ward 
Regulatory Research. Quarterly progress report, October 1- 
December 31, 1985. Volume 5, No. 4, 11:40619 (R;US) 

S Codes 
History and overview of the scale system, 11:40477 (R;US) 
Standardization 

State-of-art report [11/1984 (June 29 to November 27, 1984), 

11:40495 (R;DE;In German) 
SAFETY 


Diagnostic Techniques 
In situ measurement of molecular hydrogen for nuclear reactor 
safety studies, 11:40643 (BA;US) 
Test Facilities 
Los Alamos TRAC-PF1/MOD1 code assessment 
using loft and Otis data, 11:40587 (RA;US) 
Results of CCTF tests, 11:40357 (RA;US) 
Results of SCTF reflood tests, 11:40546 (RA;US) 
REACTOR SIMULATORS 
Research Programs 
Collection and analysis of training simulator data, 11:40657 
(BA;US) 
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REACTORS 


See also LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
PROCESS HEAT REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 


252 Cf-source-driven neutron noise analysis method, 11:40402 
(RA;US) 
Neutron source multiplication method, 11:40390 (RA;US) 
Source-jerk analysis using a semi-explicit inverse kinetic 
technique, 11:40393 (RA;US) 
Time-correlated pulse trains, 11:40401 (RA;US) 
Multiplication Factors 
Measurement of subcritical multiplication by the interval 
distribution method, 11:40400 (RA;US) 
Neutron Transport 
Pulsed neutron method for diffusion, slowing down, and 
reactivity measurements, 11:40394 (RA;US) 


Pulsed neutron method for diffusion, 
reactivity measurements, 11:40394 (RA;US) 
Slowing-Down 
Pulsed neutron method for diffusion, slowing down, and 
reactivity measurements, 11:40394 (RA;US) 
READOUT SYSTEMS 
Optical Systems 
Improvements of the wavelength shifter-photodiode light 
readout technique for applications in the field of particle 
calorimetry, 11:41449 (R;DE;In German) 
REAL TIME SYSTEMS 
Image Processing 
Development of a real-time residue number processor for 
SAFT inspection. Phase II. Final report, September 1984- 
April 1986, 11:40387 (R;US) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 


down, and 


Soil water movement in semi-arid climate. An isotopic 
investigation, 11:41595 (RA;XA) 
RECLAMATION 
See LAND RECLAMATION 
RECOMBINATION 
Of electrons, holes, ions, radicals or atoms. 
Electron-ion recombination in air at EMP fields. Technical 
report, 16 March 1984-16 April 1985, 11:41502 (R;US) 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REFORMER PROCESSES 
Chemical Reaction Kinetics 
Closed loop thermochemical energy transport based on CO: 
reforming of methane: balancing the reaction systems, 
11:40150 (R;US) 


Closed-Cycle Systems 
Closed loop thermochemical energy transport based on CO: 
ing of methane: balancing the reaction systems, 
11:40150 (R;US) 


Performance/economics comparison of sensible and 
thermochemical energy transport systems for solar thermal 
dish applications, 11:40186 (R;US) 

REFRACTION 
Tonospheric Effects 
Higher-order ionospheric corrections for a spherically 
symmetric refracting medium. Final report, 11:41944 (R;US) 
REFRACTORIES 
Chemical Composition 

Corrosion of ceramic refractories exposed to synthetic coal 
slags by means of the rotating-cylinder technique. Final 

report (Chromia containing refractories), 11:41025 (R;US) 


Genin se enre Seen ne nna 


slags by means of the rotating-cylinder technique. Final 
report (Chromia containing refractories), 11:41025 (R;US) 
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Deposition 
Ion beam enhanced deposition of refractory coatings, 11:40978 
(RA;US) 
Ton Implantation 
Ion beam enhanced deposition of refractory coatings, 11:40978 
(RA;US) 
REFRIGERANTS 
Fluid Flow 
Flow regimes of refrigerant mixtures condensing inside tubes, 
11:40828 (R;US) 
REFRIGERATING MACHINERY 
Performance 
System for producing and storing naturally frozen ice, 
11:40257 (RA;US) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Cracking 


Mechanisms of pyrolysis of municipal solid waste. Annual 
report, 1 August 1984-30 July 1985, 11:40092 (R;US) 


Spectroscopy 
Mechanisms of pyrolysis of municipal solid waste. Annual 
report, 1 August 1984-30 July 1985, 11:40092 (R;US) 


Energy and waste: A status report, 11:40105 (J;US) 
REFUSE-FUELED POWER PLANTS 
Economic Analysis 
district heating and cooling, 11:40735 (BA;US) 
Feasibility Studies 
district heating and cooling, 11:40735 (BA;US) 
REGION IX 
See FEDERAL REGION IX 
REGION VI 
See FEDERAL REGION VI 
REGION VIII 
See FEDERAL REGION VIII 
REGION X 
See FEDERAL REGION X 
REINJECTION 
Computerized Simulation i 
Modeling studies of cold water injection into fluid-depleted, 
vapor-dominated geothermal reservoirs, 11:40260 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 


Testing 
SP-100 ground engineering system at Hanford. Volume 2, 
11:40381 (R;US) 
SP-100 Ground Engineering System at Hanford. Volume 1, 
11:40380 (R;US) 
REMEDIAL ACTION 
Measuring Methods 
Interlaboratory radon-daughter 
workshop, 11:41122 (R;US) 
Monitoring 


; ill cian eal oath tial 
action project procedures manual, 11:40049 (R;US) 


Photovoltaic Power Supplies 
Economic feasibility of using photovoltaic power systems in 
remote areas, 11:40172 (RA;US) 
design and operation, 11:40159 (RA;US) 
EQUIPMENT 


comparison 


REMOTE VIEWING 
Program plan for the Modular Integrated Video System, 


i i adoptions 
by farmers, 11:40710 (RA;US) 
REPAIR (BIOLOGICAL) 
See BIOLOGICAL REPAIR 
REPROCESSING 
See also PUREX PROCESS 
Comparative Evaluations 
Quantitative comparison of U/Pu separation processes, 
11:39953 (RA;DE;In German) 


Collection of lectures given on the occasion of the Sth status 
report of the project of reprocessing and waste treatment, 
11:39944 (R;DE;In German) 

Process Control 

Computer-aided process control at the WAK, 11:39960 

(RA;DE;In German) 
Research Programs 

10 years of reprocessing and waste treatment project, 11:39945 
(RA;DE;In German) 

Plant concept and state of experience of fast breeder fuel 
reprocessing, 11:39949 (RA;DE;In German) 

Present state of development and future R and D tasks in the 
field of nuclear fuel reprocessing, 11:39948 (RA;DE;In 
German) 

Works of the Institute for i istry in the field of 
reprocessing, 11:39947 (RA;DE;In German) 

REPUBLIC OF CHINA 
See TAIWAN 
RESEARCH AND TEST REACTORS 


See also RESEARCH REACTORS 
TRIGA TYPE REACTORS 


Reactor Safety 
Evaluation of nuclear facility decommissioning projects 
program - status, 11:40543 (RA;US) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 


Western Gas Sands Project, project plan document FY 1979, 
11:39807 (RA;US) 
Western Gas Sands Project, project plan document FY 1980, 
11:39808 (RA;US) 
Program Management 
Western Gas Sands Project, project plan document FY 1979, 
11:39807 (RA;US) 
Western Gas Sands Project, project plan document FY 1980, 
11:39808 (RA;US) 
Recommendations 
Recommendations for research and ing activities for 
projecting the climatic effects of increasing carbon dioxide, 
11:41538 (RA;US) 
RESEARCH REACTORS 


See also BSR-1 REACTOR 
BSR-2 REACTOR 
DR-3 REACTOR 
FRJ-2 REACTOR 
HFIR REACTOR 


Research reactors and alternative devices for research. Report 
of a consultants’ meeting on alternatives to research reactors 
as a research tool held in Uppsala, Sweden, 18-21 June 1984, 
11:40072 (R;XA) 


Specifications 
DHRUVA, 11:40461 (R;IN) 





RESERVES 
Numerical Analysis 


See also COAL KESERVES 
NAVAL PETROLEUM RESERVE 
STRATEGIC PETROLEUM RESERVE 


Numerical Analysis 
Predicting reserves and forecasting flow rates of relatively 
tight gas wells using limited performance data, 11:39706 
(RA;US) 


Solution 
Conduct and analysis of well tests for determination of gas 
tight gas wells using limited performance data, 11:39706 
(RA;US) 


Estimation 

Predicting reserves and forecasting flow rates of relatively 
tight gas wells using limited performance data, 11:39762 
(RA;US) 

Study to determine the feasibility of obtaining true samples of 
oil and gas reservoirs - final report, 11:39573 (RA;US) 

RESERVOIR ROCK 
Acoustic Emission Testing 

Determination of direction and length of hydraulically induced 
fractures in reservoirs: a field experiment, 
11:39657 (RA;US) 


Preliminary report of authigenic, euhedral tourmaline crystals 
in a productive gas reservoir of the Tiger Ridge Field, 
north-central Montana, 11:39740 (RA;US) 


Barrier bar sands in the Second Frontier Formation, Green 

River Basin, Wyoming, 11:39710 (RA;US) 
ison of Bisti and Horseshoe Canyon stratigraphic 
San Juan Basin, New Mexico , 11:39596 (RA;US) 

Early Cretaceous Muddy Sandstone Delta of western Wind 
River Basin, Wyoming, 11:41816 (RA;US) 

Frontier formation in northwestern Wyoming and adjacent 
areas, 11:41800 (RA;US) 

Geometry of sandstone reservoir bodies, 11:39592 (RA;US) 

Jurassic and Cretaceous systems of Colorado, 11:41830 
(RA;US) 

Some petrographic characteristics of sequence of siliciclastic 
rocks from Mesaverde Group, North Horn Formation, and 
lower part of Green River Formation, Price River Canyon 
area, southwestern Uinta basin, Utah, 11:39621 (RA;US) 


Sandstone (Upper 
11:41785 (RA;US) 


Diagenesis 
Effects of physical and chemical diagenesis on low-porosity, 
sandstones, Mesaverde Group, Uinta Basin, 


low-permeability 
Utah, 11:39747 (RA;US) 
i i of Minnelusa 
secar ana hen Weacie 11:41790 
(RA;US) 

Influence of diagenetic reactions on reservoir properties of the 
Neslen, Farrer, and Tuscher Formations, Uinta Basin, Utah, 
11:39732 (RA;US) 

“porosity patterns and variations in some 

Holocence sand bodies, 11:39589 (RA;US) 


Creek Basin, northwestern Colorado, 11:39742 (RAUS) 
Third Creek Field, Colorado: a study of sandstone 
environments and diagenesis, 11:39585 (RA;US) 
Dielectric Properties 
Model for the high frequency response of reservoir rocks and 
its implications on dielectric log interpretation, 11:39720 
(RA;US) 
Drill Cores 
Barrier bar sands in the Second Frontier Formation, Green 
River Basin, Wyoming, 11:39710 (RA;US) 
Flow Models 
Preliminary pore structure analysis of tight sandstones using 
computer-processed obearsaent abe wager ow per: 4 
Fluid Flow 
NMR determination of porosity and permeability of western 
tight gas sands, 11:39721 (RA;US) 
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Fluid Mechanics 
Analysis of isochronal testing in heterogeneous reservoirs, 
11:39751 (RA;US) 
Preliminary pore structure analysis of tight sandstones using 
computer-processed photomicrographs, 11:39745 AUS 


Fracturing 
Well log applications in rock mechanics, 11:39716 (RA;US) 
Gas Flow 
Measurement of formation characteristics for western tight 
sands, 11:39744 (RA;US) 
Gas Saturation 
Practical approach to determination of imbibition gas-water 
relative permeability, 11:39623 (RA;US) 
Remote characterization of fluid saturation in western sands - 
annual report for FY 1979, 11:41835 (RA;US) 
Geologic History 
Barrier bar sands in the Second Frontier Formation, Green 
River Basin, Wyoming, 11:39710 (RA;US) 
Early Cretaceous Muddy Sandstone Delta of western Wind 
River Basin, Wyoming, 11:41816 (RA;US) 
Frontier formation in northwestern Wyoming and adjacent 
areas, 11:41800 (RA;US) 
Geometry of sandstone reservoir bodies, 11:39592 (RA;US) 
Jurassic and Cretaceous systems of Colorado, 11:41830 
(RA;US) 
Muddy Sandstone - Wind River Basin, 11:41862 (RA;US) 
Offshore bar deposits of Semilla Sandstone member of Mancos 
Shale, 11:41870 (RA;US) 
Stratigraphy, sedimentology, and petroleum potential of 
Dakota Formation, northeastern Utah, 11:39603 (RA;US) 
Geologic Models 
Uinta Basin lenticular sandstone reservoir characteristics, 
11:39717 (RA;US) 


Permeability-porosity patterns and variations in some 
Holocence sand bodies, 11:39589 (RA;US) 

Sandstone continuity in the Mesaverde Formation, Rulison 
Field area, n.w. Colorado, 11:39735 (RA;US) 

Lithology 

Core descriptions, photographs, and core x-ray analyses of 
portions of the Upper Cretaceous Mesaverde Group, 
Washakie Basin, Wyoming, 11:39651 (RA;US) 

Lithofacies and related hydrocarbon accumulations in Tertiary 
strata of the western and central Uinta Basin, Utah, 11:39601 
(RA;US) 

Lower Upper Cretaceous strata, Big Horn Basin, Wyoming 
and Montana, 11:41808 (RA;US) 

Muddy Sandstone - Wind River Basin, 11:41862 (RA;US) 

Petrography of Mesaverde Sandstones in Wyoming, 11:41869 
(RA;US) 


Mechanical Properties 
Hydraulic fracture ion in layered rock: experimental 
studies of fracture containment, 11:41891 (RA;US) 
and field Limestone Formation in Muse-Duke Well 
No. 1, 11:39836 (RA;US) 
Se ee eee 
by Pacific Transmission Supply Company in 
ec Ulan Baie 11:39822 (RA;US) 
Microstructure 
Model for the high frequency response of reservoir rocks and 
its implications on dielectric log interpretation, 11:39720 
(RA;US) 
Preliminary results of mineralogic and diagenetic studies of 
low-permeability sandstone of Late Cretaceous age, Piceance 
Creek Basin, northwestern Colorado, 11:39742 (RA.US) 
Preliminary pore structure analysis of tight sandstones using 
computer-processed photomicrographs, 11:39745 (RA-US) 


Effects of physical and chemical diagenesis on low-porosity, 
low-permeability sandstones, Mesaverde Group, Uinta Basin, 
Utah, 11:39747 (RA;US) 

Influence of diagenetic reactions on reservoir properties of the 
Neslen, Farrer, and Tuscher Formations, Uinta Basin, Utah, 
11:39732 (RA;US) 
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Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Preliminary report of authigenic, euhedral tourmaline crystals 
in a productive gas reservoir of the Tiger Ridge Field, 
north-central Montana, 11:39740 (RA;US) 

Preliminary results of mineralogic and diagenetic studies of 
low-permeability sandstone of I Late Cietaceous age, Piceance 
Creek Basin, northwestern Colorado, 11:39742 (BAUS) 

Oil Saturation 

Core descriptions, photographs, and core x-ray analyses of 
portions of the Upper Cretaceous Mesaverde Group, 
Washakie Basin, Wyoming, 11:39651 (RA;US) 

Remote characterization of fluid saturation in western sands - 
annual report for FY 1979, 11:41835 (RA;US) 


Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 

Permeability 

Characteristics, history and development of the Basin Dakota 
Gas Field, San Juan Basin, New Mexico, 11:39723 (RA;US) 

Core descriptions, photographs, and core x-ray analyses of 
portions of the Upper Cretaceous Mesaverde Group, 
Washakie Basin, Wyoming, 11:39651 (RA;US) 

Measurement of formation characteristics for western tight 
sands, 11:39744 (RA;US) 

NMR determination of porosity and permeability of western 
tight gas sands, 11:39721 (RA;US) 

Permeability-porosity and variations in some 


Holocence sand bodies, 11:39589 (RA;US) 
Permeability of Fort Union Formation sandstone 

project Rio Blanco, 11:39847 (RA;US) 
Potential for major natural gas resources in shallow, low- 

permeability reservoirs of the Northern Great Plains, 
11:39729 (RA;US) 
Practical 


approach to determination of imbibition gas-water 
relative permeability, 11:39623 (RA;US) 
Pre-MHF buildup Rio Blanco natural gas federal No. 498-4-1, 
11:39760 (RA;US) 
Uinta Basin lenticular sandstone reservoir characteristics, 
11:39717 (RA;US) 


Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Petrography of Mesaverde Sandstones in Wyoming, 11:41869 


(RA;US) 

Some ic characteristics of sequence of siliciclastic 
rocks from Mesaverde Group, North Horn Formation, and 
lower part of Green River Formation, Price River Canyon 
area, southwestern Uinta basin, Utah, 11:39621 (RA;US) 

Porosity 

Characteristics, history and development of the Basin Dakota 
Gas Field, San Juan Basin, New Mexico, 11:39723 (RA;US) 

Core descriptions, photographs, and core x-ray analyses of 
portions of the Upper Cretaceous Mesaverde Group, 
Washakie Basin, Wyoming, 11:39651 (RA;US) 

Grain-packing - relationships of 
Sandstones, 

(RA;US) 

Influence of diagenetic reactions on reservoir properties of the 
Neslen, Farrer, and Tuscher Formations, Uinta Basin, Utah, 
11:39732 (RA;US) 

NMR determination of porosity and permeability of western 
tight gas sands, 11:39721 (RA;US) 

NMR measurements on Western Gas Sands core, 11:39719 
(RA;US) 

Permeability-porosity patterns and variations in some 
Holocence sand bodies, 11:39589 (RA;US) 

Reservoir Pressure 
Analysis of isochronal testing in heterogeneous reservoirs, 
11:39751 (RA;US) 
Rock Mechanics 
Laboratory and field Limestone Formation in Muse-Duke Well 
No. 1, 11:39836 (RA;US) 


porosity 
Powder River Basin, Wyoming, 11:41790 


Microstructural damage in Cotton Valley Formation cores, 
11:41897 (RA;US) 

Proposal to support the planned massive hydraulic fracture to 
be performed by Pacific Transmission Supply Company in 
the Uinta Basin, 11:39822 (RA;US) 

Well log applications in rock mechanics, 11:39716 (RA;US) 

Shear Properties 

Log derived rock properties for use in well stimulation design, 
11:39750 (RA;US) 

Microstructural damage in Cotton Valley Formation cores, 
11:41897 (RA;US) 

Spatial Distribution 

Sandstone continuity in the Mesaverde Formation, Rulison 

Field area, n.w. Colorado, 11:39735 (RA;US) 
Stratigraphy 

Lower Upper Cretaceous strata, Big Horn Basin, Wyoming 
and Montana, 11:41808 pgp 

Stratigraphy, sedimentology, and petroleum potential of 

lormation, northeastern Utah, 11:39603 (RA;US) 
Stress Analysis 


Proposal to support the planned massive hydraulic fracture to 


be performed by Pacific Transmission Supply Company in 
the Uinta Basin, 11:39822 (RA;US) 


Tensile Properties 
Microstructural damage in Cotton Valley Formation cores, 
11:41897 (RA;US) 
Tourmaline 
Preliminary report of authigenic, euhedral tourmaline crystals 
in a productive gas reservoir of the Tiger Ridge Field, 
north-central Montana, 11:39740 (RA;US) 
Water Saturation 
Core descriptions, photographs, and core x-ray analyses of 
portions of the Upper Cretaceous Mesaverde Group, 
Washakie Basin, Wyoming, 11: 39651 (RA;US) 
Practical i 


annual report for FY 1979, 11:41835 (RA;US) 
RESIDENCES 


See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 


Air Flow 
Comparison of full and model scale natural ventilation 
experiments, 11:40834 (B;US) 
Computer-Aided Design 
Survey of microcomputer based design tools for building 
energy calculations, 11:40228 (RA;US) 
Construction 
Security and thermal protection of openings used for natural 
ventilation in residential construction, 11:40225 (RA;US) 


Comparison of full and model scale natural ventilation 
experiments, 11:40834 (B;US) 
Dose Equivalents 
Some radiation measurements in the vicinity of TV and VDU 
screens, 11:41740 (RA;DE) 
Energy Audits 
Techniques used in CMHC2 to model radiation exchanges and 
the urban heat island effect, 11:40769 (RA;US) 
Energy Conservation 
Energy-related business development grant project. Second 
oe 1-June 30, 1986, 11:40822 (R;US) 
retrofit measures in the Hood River Conservation 


Single-family building retrofit research. Multi-Year Plan FY 
1986-FY 1991, 11:40826 (R;US) 


Sun/Earth house, 11:40236 (RA;US) 
Energy 
a Pe ee ee 
(RA;US) 


DAS problems in the warm, humid climate, 11:40806 (RA;US) 





Data acquisition and testing at the Tennessee Energy 
Conservation in Housing (TECH) complex, 11:40798 
(RA;US) 

a a ee ae 


Sincateh ills ienpsnitimmunaliinitenedt. 11:40805 
(RA;US) 

Impact of insulation of building foundations on U.S. National 
Energy Consumption, 11:40836 (BA;US) 

Instrumentation for monitoring buildings in hot, humid 
climates, 11:40783 (RA;US) 

Measurement of coincident peak electric demand, 11:40802 


(RA;US) 
Obtaining building energy data - problems and solutions, 
11:40801 (RA;US) 
it effects and normalization of field monitoring results, 
11:40795 (RA;US) 
Planning and design of field data acquisition and analysis 
projects: a case study, 11:40779 (RA;US) 
Remote data acquisition systems using portable personal 
computers, 11:40792 (RA;US) 
Residential demand controller field test, 11:40797 (RA;US) 
Sierra Pacific Power Company end-use monitoring work, 
11:40821 (RA;US) 
Survey of microcomputer based design tools for building 
energy calculations, 11:40228 (RA;US) 
Foundations 
Impact of insulation of building foundations on U.S. National 
Energy Consumption, 11:40836 (BA;US) 
Heat Pumps 
Fluidized-bed heat exchanger for a residential heat pump, 
11:40823 (R;US) 
Heating Systems 
Field testing of electric heat pumps and gas furnaces, 11:40800 
(RA;US) 
Measurement of equipment performance 
improvements, 11:40799 (RA;US) 
Monitoring of dynamics of gas furnace performance for the 
ASHRAE SP43 project, 11:40818 (RA;US) 
Indoor Air Pollution 
Comparison of working-level ratios in houses occupied by 
smokers and non-smokers, 11:41549 (R;US) 
Natural Radioactivity 
Experimental investigation of the non-oriented portion and of 
particle size of Rn fission products in residential buildings, 
11:41733 (RA;DE;In German) 
Investigations of Rn sources in residential buildings, 11:41617 
(RA;DE;In German) 
Radon in residential buildings, 11:41730 (RA;DE;In German) 
Rn level in the internal air of residential rooms in Switzerland: 
Influences of geology, climate and energy conservation 
measures, 11:41732 (RA;DE;In German) 
Passive Solar Cooling 
Development of an evaluation method for passive solar design 
tools, 11:40229 (RA;US) 
Security and thermal protection of used for natural 
ventilation in residential construction, 11:40225 (RA;US) 
Passive Solar Heating Systems 
it of an evaluation method for passive solar design 
tools, 11:40229 (RA;US) 
Program aimed at accelerating the development of passive 
solar design and technology, 11:40243 (RA;US) 
Sun/Earth house, 11:40236 (RA;US) 
Thermal storage in passive solar buildings: what the 
performance data indicates, 11:40226 (RA;US) 
Photovoltaic Power Supplies 
Operational and performance experience of selected small- and 
intermediate-sized photovoltaic systems, 11:40167 (RA;US) 
Thermal performance of residential photovoltaic arrays, 
11:40166 (RA;US) 
Power Demand 
Measurement of coincident peak electric demand, 11:40802 
(RA;US) 
Research Programs 
Single-family building retrofit research. Multi-Year Plan FY 
1986-FY 1991, 11:40826 (R;US) 
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Residential retrofit measures in the Hood River Conservation 
Project: recommendations, installations, and barriers, 
11:40827 (R;US) 

Single-family building retrofit research. Multi-Year Plan FY 
1986-FY 1991, 11:40826 (R;US) 

Scale Models 

Comparison of full and model scale natural ventilation 

experiments, 11:40834 (B;US) 
Solar Access 

Protection of daylight access: a new technique, 11:40125 

(RA;US) 


Space HVAC Systems 

Advanced electric heat pump engineering evaluation, 11:40819 
(RA;US) 

Field measurement instrumentation for determining dynamic 
performance of residential forced-air heating and cooling 
systems, 11:40817 (RA;US) 

Ground water heat pump monitoring, 11:40810 (RA;US) 

Performance comparison of air- and ground-coupled heat 
pump systems, 11:40811 (RA;US) 

Performance evaluation of zoned ductless heat pumps relative 
to zoned electric resistance heaters in two residences, 
11:40815 (RA;US) 

Thermal Mass 

Thermal storage in passive solar buildings: what the 

performance data indicates, 11:40226 (RA;US) 
Ventilation 
Comparison of full and model scale natural ventilation 
experiments, 11:40834 (B;US) 
Water Heating 
Heat pump water heater efficiency measurement, 11:40816 
(RA;US) 

Weatherization 

Energy-related business development grant project. Second 
quarterly report, April 1-June 30, 1986, 11:40822 (R;US) 
RESIDENTIAL SECTOR 

Energy Consumption 

Energy consumption and structure of the US residential sector: 
c between 1970 and 1984, 11:40749 (R;US) 

Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 

Residential energy demand in the United States, 11:40833 
(B;US) 

Gas Heat Pumps 
ine heat-pump test procedures. Topical report, October 

1985-February 1986, 11:40831 (R;US) 

Power Demand 
Engineering-economic approach to estimating the price 

elasticity of residential electricity demand, 11 “40706 (J;GB) 

Supply and Demand 
Coal distribution, January-March 1986, 11:39560 (R;US) 

RESIDUAL HEAT REMOVAL 

See RHR SYSTEMS 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESINS 

ge: Chemical Analysis 
Chlorine determination in polymers, 11:41160 (R;US) 

RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESONATORS 

See also CAVITY RESONATORS 

Alignment 

The advantages of a negative branch unstable resonator for use 
with free-electron lasers, 11:41289 (J;US) 
RESOURCE CONSERVATION 
Handbook of methods for the evaluation of water conservation 
for municipal and industrial water supply. Final report, 
11:40709 (R;US) 
RESOURCE DEVELOPMENT 

Attitudes 
Attitudinal barriers to adoptions of alternative energy devices 

by farmers, 11:40710 (RA;US) 

Public Opinion 

Attitudinal barriers to adoptions of alternative energy devices 
by farmers, 11:40710 (RA;US) 
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Socio-Economic Factors 
ing renewable energy in America’s heartland: 
problems and solutions, 11:40711 (RA;US) 
POTENTIAL 


NOT for economic evaluation of a known deposit or resource. 
Simulation 


Reservoir volume determination, 11:39575 (RA;US) 
RESOURCE RECOVERY ACTS 
Hazardous Materials 
National survey of hazardous-waste generators and treatment, 
storage, and disposal facilities regulated under RCRA 
(Resource Conservation and Recovery Act) in 1981, 
11:40708 (R;US) 
RESOURCE RECOVERY FACILITIES 
Construction 
and waste: A status report, 11:40105 (J;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM 


Proceedings of a meeting jointly organized by the 

Commission of the European Communities and the National 

Radiological Protection Board, 11:41726 (R;FR) 
RESTAURANTS 


Consumption 
PREP - Project on Restaurant Energy Performance, 11:40812 
(RA;US) 
RESTRAINTS 
Mechanical Tests 
Nonlinear dynamic analysis of pipe whip tests. Final report, 
11:40481 (R;US) 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
Waste Water 


Ammonia removal from oil shale process waters using tubular, 


microporous polytetrafluoroethene membranes (Occidental 
burn No. 6, Geokinetics-9 and Paraho), 11:39928 (R;US) 

Sorption-desorption capacity of oil shale materials. Volume 2. 
Fora erm eae tot 11:39927 (R;US) 

Sorption-desorption capacity of oil shale materials. Volume 1. 
Literature review, 11:39926 (R;US) 

REVERSE-FIELD PINCH 
MHD 


Equilibrium 
Multipinch - a reversed-field pinch with a magnetic well, 
11:42319 (;AT) 
Shells 
Reversed-field pinch experiments with a resistive shell, 
11:42315 G;AT) 
RF SYSTEMS 


Instability 
RP’ cepblizeticn of interchange ballooning modes, 1142528 


Safeguards problems during large-scale maintenance work at 
nuclear power plants with pressurised-water reactors, 
11:40060 (R;DD;In Russian) 

Reactor Maintenance 

Safeguards problems during large-scale maintenance work at 
nuclear power plants with pressurised-water reactors, 
11:40060 (R;DD;In Russian) 

Reactor Noise 

Diagnostics of the boiling state of coolant based on neutron 
fluctuation at the Paks nuclear power plant, 11:40355 
(R;HU;In Hungarian) 

Subcooled Boiling 

Diagnostics of the boiling state of coolant based on neutron 
fluctuation at the Paks nuclear power plant, 11:40355 
(R;HU;In Hungarian) 

RHENIUM COMPLEXES 
Chemical Reaction Kinetics 

Deprotonation and anionic rearrangements of organometallic 

compounds. 5. Kinetic vs. thermodynamic deprotonation in 


reactions of cyclopentadienylrhenium acyl and alkyl 
complexes with strong bases, 11:41203 (J;US) 


complexes with strong bases, 11:41203 (J;US) 
RHODAMINES 
Depolarization 


Fluorescence depolarization of rhodamine 6G in glycerol: a 
photon-counting test of three-dimensional excitation 
transport theory, 11:41197 (J;US) 
Excited States States 
Fluorescence depolarization of rhodamine 6G in glycerol: a 
photon-counting test of three-dimensional excitation 
transport theory, 11:41197 (J;US) 
RHODIUM 
Sorptive Properties 
Novel analytical approaches to coal beneficiation. Final report, 
11:39492 (R;US) 
RHR SYSTEMS 
Reliability 
Risk analysis of decay heat removal sequences during 
shutdown, 11:40500 (RA;US) 
RIBULOSE DIPHOSPHATE CARBOXYLASE 
DNA Sequencing 
[Nuclear genes from nicotiana encoding the small subunit of 
ribulose-1, carboxylase]. Progress report, 
11:41669 (R;US) 
Gene Regulation 
[Nuclear genes from nicotiana encoding the small subunit of 
ribulose-1,5-bisphosphate carboxylase]. Progress report, 
11:41669 (R;US) 
Genetic Mapping 
[Nuclear genes from nicotiana encoding the small subunit of 
ribulose-1,5-bisphosphate carboxylase]. Progress report, 
11:41669 (R;US) 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT 
Administrative Procedures 
Project Rio Blanco, Definition Plan, Volume I, 11:39912 
(RA;US) 
Blast Effects 
Project Rio Blanco, Definition Plan, Volume II, 11:39913 
(RA;US) 
Project Rio Blanco, technical studies II, 11:39915 (RA;US) 


Project Rio Blanco, Definition Plan, Volume I, 11:39912 
(RA;US) 
Project Rio Blanco, Definition Plan, Volume II, 11:39913 
(RA;US) 
Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 
Environmental Impact Statements 
Project Rio Blanco, Definition Plan, Volume I, 11:39912 
(RA;US) 
Environmental Impacts 
Project Rio Blanco, Definition Plan, Volume II, 11:39913 
(RA;US) 
Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 
Explosive Fracturing 
Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 





RIO BLANCO EVENT 
Planning 


Planning 
Project Rio Blanco, Definition Plan, Volume II, 11:39913 
(RA;US) 
Production 
Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 
Project Rio Blanco, technical studies II, 11:39915 (RA;US) 
Radioactive Effluents 
Project Rio Blanco, joint plowshare-industry experiment, 
technical concept, 11: 711:39911 (RA;US) 


Engineering 
Project Rio Blanco, Definition Plan, Volume III, 11:39914 
(RA;US) 
Rock Mechanics 
Project Rio Blanco, technical studies II, 11:39915 (RA;US) 
CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 


P Codes 
Risk assessment to NRC inspection. Progress 
report, January 1985-January 1986, 11:40627 (R;US) 


Mechanics of integrating root causes into PRAs, 11:40514 
(RA;US) 

Operational phase of inspection prioritization, 11:40497 
(RA;US) 

PRA amen for dependent events analysis - an industry 
perspective, 11:40513 (RA;US) 

considerations of severe accidents, 11:40499 

(RA;US) 


Risk analysis of decay heat removal sequences during 
shutdown, 11:40500 (RA;US) 

Use of risk analysis in evaluating technical specifications, 
11:40498 (RA;US) 


Risk assessment and ranking methodologies for hazardous 
chemical defense waste: a state-of-the-art review and 
evaluation. Task 1 report, 11:41626 (R;US) 

RIVERS 
See also qoconane RIVER 


VERN RIVER 
Fisheries 
Lemhi River Habitat improvement study. Final report, 
11:40266 (R;US) 


Discernment of two opposing reports on the hydrological 
effects of a hydrothermal power plant, 11:40268 (R;US) 
Sediments 
Polycyclic aromatic hydrocarbons in sediments of the Neckar, 
its tributaries, the Rhine and Danube, as well as in sewage 
sludges and in the inflow and discharge of sewage treatment 
plants, 11:41646 (R;DE;In German) 
ROAD TRANSPORT 
Air Pollution Abatement 
Reducing emission loading by measures controlling the traffic, 
11:41526 (RA;DE;In German) 
Analysis 


Assessment of exhaust gas emission and immission of traffic in 
road and traffic planning, 11:41523 (RA;DE;In German) 
Exhaust Gases 
Methods for the quantitative estimation of immission due to 
road traffic by solids deposited, 11:41528 (RA;DE;In 
German) 
Transport Regulations 
Reducing emission loading by measures controlling the traffic, 
11:41526 (RA;DE;In German) 
ROADS 


Transport 
Spread of noxious substances in underground roads and 
between tall buildings, 11:41527 (RA;DE;In German) 
ROBOTS 
Artificial Intelligence 
Sensor driven robot systems testbed, 11:42426 (BA;US) 
Expert Systems 
Sensor driven robot systems testbed, 11:42426 (BA;US) 
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P Codes 
Dynamic of articulated systems with deformable or 
undeformable structures. Robotic application, 11:41243 
(R;FR;In French) 
Performance Testing 
Sensor driven robot systems testbed, 11:42426 (BA;US) 
Uses 
Review of robotic component insertion system for printed 
wiring assemblies, 11:41240 (R;US) 
ROCK CAVERNS 
Excavation 
Geotechnical testing for CAES construction: hard rock- 
hydraulically compensated system, 11:40672 (RA;US) 
Underground storage: a CAES prerequisite, 11:40669 (RA;US) 
Underground construction: hard rock, water-compensated 
design, 11:40675 (RA;US) 
Geology 
Geotechnical considerations of the storage container for mini- 
CAES plants, 11:40668 (RA;US) 
Types of underground storage reservoirs for compressed air, 
11:40670 (RA;US) 
Testing 
Geotechnical testing for CAES construction: hard rock- 
hydraulically compensated system, 11:40672 (RA;US) 
Uses 
Types of underground storage reservoirs for compressed air, 
11:40670 (RA;US) 
ROCK DRILLING 
Fracture Mechanics 
Application of fractography to core and outcrop fracture 
investigations, 11:41892 (RA;US) 
Stress Analysis 
Application of fractography to core and outcrop fracture 
investigations, 11:41892 (RA;US) 
ROCK MECHANICS 
Crack Propagation 
Quasi-static experiments designed to explain strength of rock in 
an explosion. Final report, 1 February 1984-31 July 1985, 
11:41501 (R;US) 
Stresses 
Quasi-static experiments designed to explain strength of rock in 
an explosion. Final report, 1 February 1984-31 July 1985, 
11:41501 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 
Exhaust Gases 
Size distribution of unburned aluminum particles in solid 
propellant rocket motor exhaust, 11:41488 (R;US) 
ROCK-FLUID INTERACTIONS 
Research Programs 
Western Gas Sands Project status report, 11:39796 (RA;US) 
Western Gas Sands Project status report, December 1-31, 1979, 
11:39800 (RA;US) 
ROCKS 
See also METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 
Dielectric Properties 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 
Electric Conductivity 
Research and development of medium frequency 
electromagnetic instruments and survey procedures for 
imaging geologic structures in coal seams. Final report, 
11:41884 (R;US) 
Hydraulic Conductivity 
Loviisa nuclear power station, final disposal of reactor waste. 
Interpretation of hydraulic pulse tests (1984), 11:40032 
(R;FI,In Finnish) 


Mechanical properties of granitic rocks from Gideaa, Sweden, 
11:41907 (R;SE) 
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Radioactive Waste Disposal 
Loviisa nuclear power station, final disposal of reactor waste. 
Interpretation of hydraulic pulse tests (1984), 11:40032 
(R;FI;In Finnish) 


Migration 
Principle of a code computing 
precipitate, 11:41612 (R;FR) 
Strains 
Gage for measuring displacements in rock samples, 11:41103 
(P;US) 
Testing 
Mechanical properties of granitic rocks from Gideaa, Sweden, 
11:41907 (R;SE) 


the migration of ions with 


Accuracy of the MINC approximation, 11:40259 (R;US) 
Underground Disposal 
Loviisa nuclear power station, final disposal of reactor waste. 
Interpretation of hydraulic pulse tests (1984), 11:40032 
(R;FI,In Finnish) 
ROCKY FLATS PLANT 
Compliance 
Annual environmental monitoring report, January-December 
1985, 11:41584 (R;US) 
Contamination Regulations 
Comprehensive Environmental Assessment and Response 
Program. Phase 1. Installation assessment, Rocky Flats 
Plant, 11:41613 (R;US) 


Annual environmental monitoring report, January-December 
1985, 11:41584 (R;US) 
Materials Working 
Forging simulation at Rocky Flats, 11:40983 (RA;US) 
Pollution Regulations 
Comprehensive Environmental Assessment and Response 
Phase 1. Installation assessment, Rocky Flats 
Plant, 11:41613 (R;US) 
ROCKY MOUNTAIN OVERTHRUST BELT 
See WESTERN US OVERTHRUST BELT 
ROCKY MOUNTAIN REGION 
See FEDERAL REGION VIII 
ROD BUNDLES 
Fluid Flow 
Fluid forces on two circular cylinders in crossflow, 11:41296 
(R;US) 
RODENTS 
See also MICE 


RATS 
Diet 
Responses of herbivorous rodents to habitat disturbance on the 
north slope of Alaska. Annual technical progress report, 
11:41591 (R;US) 


esting 
Performance results of the Nebraska modified roof pond in a 
severe cooling and heating climate, 11:40203 (RA;US) 


Oak Ridge National Laboratory Roof Thermal Research 
Apparatus, 11:40804 (RA;US) 
Solar Cell Arrays 
Stand-off building block systems for roof-mounted 
ic arrays, 11:40181 (R;US) 
ROOM AND PILLAR MINING 
Computerized Simulation 
Mine performance analysis simulation system, 11:39532 
(BA;US) 
Performance 
Mine performance analysis simulation system, 11:39532 
(BA;US) 


RUTHENIUM ISOTOPES 
SO Groups 


ROTARY DRILLING 
Bench-Scale 


Full-scale drilling tests on sandstone and dolomite - 
final report, 11:39662 (RA;US) 
Velocity 
Full-scale laboratory drilling tests on sandstone and dolomite - 
final report, 11:39662 (RA;US) 


parametric identification, 11:40317 (R;DE;In German) 
ROWE YANKEE REACTOR 
Reactor Safety 
Review of selected areas of Yankee Rowe probabilistic safety 
study, 11:40629 (R;US) 
RPL DOSEMETERS 
Performance Testing 
Evaluation of the US Army DT-236 battlefield personnel 
dosimetry system, 11:41452 (R;US) 
RUBBERS 
Physical Radiation Effects 
US/French Joint Research Program regarding the behavior of 
polymer base materials subjected to beta radiation. Volume 
1. Phase-1 normalization results, 11:41054 (R;US) 
RUBIDIUM 82 


Division of Radiation Science and Acoustics National Physical 
Laboratory, 11:42144 (RA;GB) 
RUBIDIUM ALLOYS 
Electric Conductivity 
(Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
Na-In, K-In), 11:41014 (B;NL) 
RUMEN 
See STOMACH 
RUPTURES 
Critical Flow 
Critical flow a small break on a large pipe with 
stratified flow, 11:40551 (RA;US) 
RURAL AREAS 
Renewable Energy Sources 
Developing renewable energy in America’s heartland: 
problems and solutions, 11:40711 (RA;US) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM 
Ion Implantation 
Ion beam mixing at low temperatures studied with marker 
atoms using 300 - 1000 keV Kr ions, 11:40960 (RA;US) 
RUTHENIUM 103 
Anomaly in spectra of /sup 105/Pd and /sup 103/Ru, 11:42174 


development. Progress 
1984, 11:40918 (R;US) 
RUTHENIUM COMPOUNDS 
Chemical Reaction Kinetics 
Oxidative and electrophilic pathways in the reactions of 
organochromium(III) complexes with nitrous acid and 
ae ruthenium(II), 11:41187 (R;US) 


Empirical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:42175 (J;US) 


SO Groups 
Empirical evidence for an SO(7) fermion dynamical symmetry 
in nuclei, 11:42175 (J;US) 





RYDBERG STATES 
Prior to April 1981, this concept was indexed to RYDBERG 
CORRECTION. 
Studies of highly excited atoms. Final report, 11:41956 (R;US) 


S CODES 
Analysis of external combustion of municipal solid waste 
(SALT/MSW code), 11:40284 (R;US) 
Technical manual, data reduction software for gage 
comparison experiments in the WIPP, 11:40014 (R;US) 
SACCHARIDES 
Production 
Energy-efficient membrane separations in the sweetener 
industry. Final report, 11:40842 (R;US) 
SACCHAROSE 
Chemical Radiation Effects 
Theoretical in’ of the production of strand breaks in 
DNA by water radicals, 11:41752 (J;GB) 
SACLAY LINAC 
Beam Emittance 
a ne en 11:41365 


Pe a 
New control system of the Saclay linear accelerator, 11:41352 
(R;FR) 
Electron Guns 
Device for electron gun emittance measurement, 11:41365 
(R;FR) 
SAFEGUARDS 
See also DOMESTIC SAFEGUARDS 
Neutron Detection 
Determination of fissile uranium in waste barrels and storage 
containers for irradiated fuel pebbles by interrogation with 
Sb-Be neutrons and measurement of prompt fission neutrons, 
11:40054 (R;DE;In German) 
Vulnerability 
Safeguards Evaluation Method for evaluating vulnerability to 
insider threats, 11:40065 (R;US) 
Structured Assessment Approach: a microcomputer-based 
insider-vulnerability analysis tool, 11:40066 (R;US) 
Technology transfer - insider protection workshop ( 
Se - Insider Threat), 11:40067 (R;US) 
For general aspects of safety and protection of personnel. 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Research Programs 
Space nuclear safety program. Progress 
December 1984, 11:40383 (R;US) 
Testing 
SP-100 i system at Hanford. Volume 2, 
11:40381 (R;US) 
SP-100 Ground Engineering System at Hanford. Volume 1, 
11:40380 (R;US) 
(NUCLEAR) 


See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 
PICEANCE CREEK BASIN 
SALMON - 
Animal Growth 
of rations for the enhanced survival of salmon. 
Annual (Oncorhynchus tschawytscha; Oncorhynchus 
kisutch), 11:41712 (R;US) 


report, October- 


Reproduction 
Effects of the operation of Hungry Horse Dam on the kokanee 
fishery in the Flathead River system. Annual progress report 
FY 1984, 11:40106 (R;US) 
Impacts of water level fluctuations on kokanee reproduction in 
Flathead Lake. Annual progress FY 1985 
(Oncorhynchus nerka), 11:40110 (R;US) 
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SALT CAVERNS 
Creep 
Investigations on the behaviour of an open stretch with 
pressure and ing the computer 


temperature loading using 
program STEALTH, 11:39975 (R;DE;In German) 


Excavation 
Underground storage: a CAES prerequisite, 11:40669 (RA;US) 
Geology 


Geotechnical considerations of the storage container for mini- 
CAES plants, 11:40668 (RA;US) 
Preliminary geological and engineering assessment for a CAES 
facility in bedded salt, 11:40673 (RA;US) 
Types of underground storage reservoirs for compressed air, 
11:40670 (RA;US) 
Rock Mechanics 
Investigations on the behaviour of an open stretch with 
pressure and temperature loading using the computer 
program STEALTH, 11:39975 (R:DEsIn German) 
Sludges 
Strategic petroleum reserve research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
Stability 
Preliminary geological and engineering assessment for a CAES 
facility in bedded salt, 11:40673 (RA;US) 
Uses 
Types of underground storage reservoirs for compressed air, 
11:40670 (RA;US) 
SALT DEPOSITS 


Experimental and theoretical studies of salt creep closure of 
the SPR Big Hill site wells 106 through 110, 11:39703 
(R;US) 


y, fine stratigraphy, and petrofacies of the Stassfurt 
rock salt (Zechstein 2) in the Asse II salt mine region near 
Brunswick, 11:39993 (R;DE;In German) 

Radioactive Waste Disposal 
Experimental studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
hy, fine stratigraphy, and petrofacies of the Stassfurt 
rock salt (Zechstein 2) in the Asse II salt mine region near 
Brunswick, 11:39993 (R;DE;In German) 
Radioactive Waste Facilities 
Preliminary analyses of scenarios for potential human 
interference for repositories in three salt formations, 11:40043 
(R;US) 


Stratigraphy 
Petrography, fine stratigraphy, and petrofacies of the Stassfurt 
rock salt (Zechstein 2) in the Asse II salt mine region near 
Brunswick, 11:39993 (R;DE;In German) 
SALTON SEA GEOTHERMAL FIELD 
Exploratory Wells 
Drilling investigations of crustal rifting processes in the Salton 
Trough, California. Revision 1, 11:40261 (R;US) 
SAMARIUM 144 TARGET 
Carbon 12 Reactions 
Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:42176 (J;US) 
SAMARIUM 150 
E0-Transitions 
Electromagnetic decay of Osi and 03* states in N = 88-90 
nuclei ™°,152Sm, 11:42184 (R;FI) 
E2-Transitions 
ic decay of 0,* and 03* states in N = 88-90 
nuclei '°,152Sm, 11:42184 (R;FI) 


Energy Levels 
ic decay of 0,* and 03* states in N = 88-90 
nuclei ',152Sm, 11:42184 (R;FI) 
Nuclear data sheets for A = 150/sup */, 11:42185 (J;US) 
Energy-Level Transitions 


Nuclear data sheets for A = 150/sup */, 11:42185 (J;US) 
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Electromagnetic decay of 0,* and 03* states in N = 88-90 
nuclei °18Sm, 11:42184 (R;FI) 
E2-Transitions 
Electromagnetic decay of 02.* and 03* states in N = 88-90 
nuclei 1, 152Sm, 11:42184 (R;FI) 


Energy Levels 
Electromagnetic decay of 0:* and 03* states in N = 88-90 
nuclei °152§m, 11:42184 (R;FI) 
SAMARIUM 154 TARGET 
Fluorine 19 Reactions 
From complete to uncomplete fusion: Correlated measurement 
of momentum and -momentum transfer in the 
reaction °F +'**Sm, 11:42182 (R;DE;In German) 


Hydraulic Conductivity 
i ion and movement of water in the unsaturated zone of 
sands and gravels, 11:41593 (RA;XA) 


imental study of recovery from a 2-D layered 
sandmodel, 11:39678 (R;US) 
Properties 


tal studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
SAND WASH BASIN 


History 
oe of post-Mesaverde Cretaceous rocks, Sand Wash 
Basin and vicinity, Colorado and Wyoming, 11:41813 
(RA;US) 
Natural Gas Deposits 

Occurrence of oil and gas in the Sand Wash Basin, northwest 
Colorado, 11:39607 (RA;US) 

Savery Anticline, Carbon County, Wyoming, 11:39722 
(RA;US) 


Stratigraphy and production of the Tertiary formations in the 
Sand Wash and Washakie Basins, 11:39606 (RA;US) 

Structure, correlation and depositional environments of the 
Tertiary, Sand Wash and Washakie Basins, 11:39602 
(RA;US) 

Western Gas Sands Project status report, 11:39791 (RA;US) 

Natural Gas Wells 
Western Gas Sands Project status report, 11:39791 (RA;US) 
Oil Shale Deposits 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Petroleum Deposits 

Occurrence of oil and gas in the Sand Wash Basin, northwest 
Colorado, 11:39607 (RA;US) 

i y and production of the Tertiary formations in the 
Sand Wash and Washakie Basins, 11:39606 (RA;US) 

Structure, correlation and environments of the 
Tertiary, Sand Wash and Washakie Basins, 11:39602 
(RA;US) 

Petroleum Geology 

Savery Anticline, Carbon County, Wyoming, 11:39722 
(RA;US) 

Structure, correlation and depositional environments of the 
Tertiary, Sand Wash and Washakie Basins, 11:39602 
(RA;US) 

Reservoir Rock 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Source Rocks 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 


Stratigraphy of post-Mesaverde Cretaceous rocks, Sand Wash 
Basin and vicinity, Colorado and Wyoming, 11:41813 
(RA;US) 


SANDIA LABORATORIES 
Environment 
1985 environmental monitoring report, 11:41628 (R;US) 
1985 environmental : Sandia National Laboratories, 
Tonopah Test Range, Tonopah, Nevada, 11:41632 (R;US) 


1985 environmental monitoring report: Sandia National 
Laboratories, Albuquerque, New Mexico, 11:41627 (R;US) 
Reactor Safety Experiments 

In situ measurement of molecular hydrogen for nuclear reactor 
safety studies, 11:40643 (BA;US) 

SANDSTONES 
Age Estimation 

Gallup Sandstone, its age and stratigraphic 
ead dual of tn twa toeility, TED RASS 
Geologic History 
Dakcia Formation in the Plateau area, southwest Utah, 
11:41818 (RA;US) 
Offshore equivalents of Upper Cretaceous Gallup Beach 
Sandstone, northwestern New Mexico, 11:41820 (RA;US) 


Fluvial-deltaic facies of the 
east-central Utah, 11:41794 (RA;US) 
Gallup Sandstone, its age and stratigraphic relationships south 
and east of the type locality, 11:41839 (RA;US) 
Gallup Sandstone as exposed in the western part of the San 
Juan Basin, 11:41840 (RA;US) 
Mechanical Properties 
Mechanical properties of rocks from the site of the Rio Blanco 
gas stimulation experiment, 11:39909 (RA;US) 
Microstructure 
Characteristics of pores in some Upper Cretaceous nonmarine 
sandstones, Uinta Basin, Utah, 11:41834 (RA;US) 
Mineralogy 
Characteristics of pores in some Upper Cretaceous nonmarine 
sandstones, Uinta Basin, Utah, 11:41834 (RA;US) 
Permeability 
Characteristics of pores in some Upper Cretaceous nonmarine 
sandstones, Uinta Basin, Utah, 11:41834 (RA;US) 
FY 1985 USGS annual report, 11:39756 (R;US) 
Remote characterization of fluid saturation in western sands - 
annual report for FY 1979, 11:41835 (RA;US) 
Second technical poster session for the Multiwell Experiment, 
SPE/DOE symposium cz: iow permeability reservoirs, May 
21, 1985, Denver, Colorado, 11:39918 (R;US) 
Porosity 
Characteristics of pores in some Upper Cretaceous nonmarine 
sandstones, Uinta Basin, Utah, 11:41834 (RA;US) 
FY 1985 USGS annual report, 11:39756 (R;US) 
Remote characterization of fluid saturation in western sands - 
annual report for FY 1979, 11:41835 (RA;US) 
Rock Mechanics 
Mechanical properties of rocks from the site of the Rio Blanco 
gas stimulation experiment, 11:39909 (RA;US) 


Sandstone (Cretaceous), 


Dakota Formation in the Plateau area, southwest Utah, 
11:41818 (RA;US) 
Dakota Sandstone and Mancos Shale in the Laguna-Acoma- 
Grants Area, New Mexico, 11:41819 (RA;US) 
Fluvial-deltaic facies of the Castlegate Sandstone (Cretaceous), 
east-central Utah, 11:41794 (RA;US) 
Gallup Sandstone, its age and stratigraphic relationships south 
and east of the type locality, 11:41839 (RA;US) 
Offshore equivalents of Upper Cretaceous Gallup Beach 
Sandstone, northwestern New Mexico, 11:41820 (RA;US) 
SANITARY LANDFILLS 
Leachates 
Chemical-biological oxidative treatment of leachate of special 
solid waste disposal, 11:41645 (R;DE;In German) 
SAPPHIRE 


Crystal Growth 
High temperature fiber optics. Final report, June 18, 1985- 
February 18, 1986, 11:41075 (R;US) 





SAUDI ARABIA 
Fossil-Fuel Power Plants 


SAUDI ARABIA 
Li ae 


for diesel-generating 
aoe 11:40315 (R;GB) 
SCANDIUM 45 TARGET 
Proton Reactions 
Division of Radiation Science and Acoustics National Physical 
aio 11:42144 (RA;GB) 
SCANNERS (IMA 
See IMAGE SCANNERS 
SCANNING ELECTRON MICROSCOPY 
Contained scanning electron microscope 
aaiaiiec settle, 11:41465 (R;US) 
Tunnel Effect 
Photothermal modulation of the gap distance in scanning 
tunneling microscopy, 11:41474 (J;US) 


facility for examining 


Investigation of asbestos content in air for Eagleton School. 
Research report, 11:41563 (R;US) 
Space HVAC Systems 
Performance monitoring of central plant equipment in the 
mechanical engineering building at the University of New 


Mexico, 11:40820 (RA;US) 
SCHOTTKY BARRIER DIODES 
Interfaces 


Kinetic study of Schottky barrier formation and interface 
istry of In ON GaAs (110) and InP (110) surface, 
11:41107 (BA;US) 
EDINGER EQUATION 
Nonlinear Problems 
Exact solutions of the nonlinear Schroedinger equation in time 
dependent parabolic density profiles, 11:42253 ar 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SCINTILLATOR-PHOTODIODE DETECTORS 


progress in scintillation detectors, 11:41432 


TION COUNTERS 
——— DETECTORS 


“"Tmprovemeat ofthe wavelength shite photodiode light 
readout technique for applications in the field of particle 
calorimetry, 11:41449 (R;DE;In German) 


See UNITED KINGDOM 
SCRUBBERS 
Materials Testing 
Effects of SO. scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 


Health Hazards 
Use of multimedia environmental models to assess risks from 
toxic air emissions, 11:41573 (R;US) 
SEA BED 
Coordinated Research Programs 
Tenth annual meeting of the NEA coordinated program on the 
assessment of the subseabed disposal of radioactive waste, 
Halifax, Nova Scotia, April 30-May 3, 1985. Volume II. 
Executive Committee report, 11:40013 (R;US) 


Disposal Program annual report: 
October 1983-September 1984, 11:40015 (R;US) 

Tenth annual meeting of the NEA coordinated program on the 
assessment of the subseabed disposal of radioactive waste, 
Halifax, Nova Scotia, April 30-May 3, 1985. Volume II. 
Executive Committee report, 11:40013 (R;US) 
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Sediments 
Analysis of trace metals in bottom sediments in support of 
biological processes studies on the US North 
Atlantic continental and rise. Interim report, 1 
November 1984-15 December 1985, 11:41636 (R;US) 
SEALING MATERIALS 
Quality Control 
Compositional quality control study of CON-2 glass, 11:41080 
(R;US) 
SEALS 
See also GASKETS 
Failures 
Behavior of the reactor coolant pump shaft seal during station 
blackout, 11:40645 (BA;US) 
SEAS 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 


Radionuclide Migration 
Subseabed disposal project annual reports: environmental 
studies, October 1981-September 1983, 11:41912 (R;US) 
Water Pollution 
Report of the fourteenth session, Vienna, 26-30 March 1984. 
Reports and studies No. 21 (GESAMP - Joint group of 
experts on the scientific aspects of marine pollution), 
11:41644 (R;XA;In French, Russian and Spanish) 
SEASONAL VARIATIONS 
Biological Effects 
Cotton rat mortality during severe winter (Sigmodon hispidus 
komareki), 11:41777 (J;US) 
SEAWATER 
Corrosive Effects 
Biofouling and corrosion studies at the seacoast test facility in 
Hawaii, 11:40190 (BA;US) 
Toxic Materials 
Rapid aquatic toxicity assay using incorporation of tritiated- 
thymidine into sea urchin, Arbacia p’ embryo: 
evaluation of toxicant exposure pe ny 11:41769 (R;US) 
SEAWEEDS 
Radionuclide Kinetics 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Steam Generators 
Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 
Water 
Evaluation of new pH control agents for PWR secondary 
water systems. Final report, 11:40346 (R;US) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SEDIMENTARY BASINS 
Age Estimation 
Study of the Cretaceous-Tertiary unconformity in the Piceance 
Creek Basin, Colorado: the underlying Ohio Creek 
Formation (Upper Cretaceous) redefined as a member of the 
Hunter Canyon or Mesaverde Formation, 11:41833 (RA;US) 
Geologic History 
Dakota Group (Cretaceous) Stratigraphy, southern Front 
Range South and Middle Parks, Colorado, 11:41787 
(RA;US) 
Deformativnal history of the southern end of the Wind River 
Mountains, Wyoming, 11:41824 (RA;US) 
Deformation and deposition between a foreland uplift and an 
impinging thrust belt: Hogback Basin, Wyoming, 11:41863 


(RA;US) 
iti environments of the Muddy Sandstone (Lower 
Cretaceous) Wind River Basin, Wyoming, 11:41792 (RA;US) 
Depositional history of the Dakota Sandstone, San Juan Basin 
area, New Mexico, 11:41850 (RA;US) 
Frontier Formation and equivalent rocks in eastern Wyoming, 
11:41793 (RA;US) 
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Gallup Sandstone as exposed in the western part of the San 
tall Basin, 11:41840 (RA;US) 

General stratigraphy and depositional history of the Fort 
Union, Indian Meadows, and Wind River Formations, Wind 
River Basin, Wyoming, 11:41803 (RA;US) 

Geologic and biological overview: Western Interior 
Cretaceous Basin, 11:41791 (RA;US) 

Geology of the Zuni Mountains, Valencia and McKinley 
Counties, New Mexico, 11:41843 (RA;US) 

Graphic analysis of basins and uplifts, 11:41880 (RA;US) 

Late cretaceous and Early Cenozoic structural pattern, 
southern Rock Springs Uplift, Wyoming, 11:41822 (RA;US) 

Lower Mancos Shale in the northern San Juan Basin, 11:39613 
(RA;US) 

Nacimiento Mountains - history and relation to the San Juan 
Basin, 11:41841 (RA;US) 

Sedimentology and mineralogical differentiation of sandstones 
in the Fort Union Formation (Paleocene), Wind River Basin, 
Wyoming, 11:41804 (RA;US) 

Sedimentology and stratigraphy of the lower Eocene Wind 
River Formation, central Wyoming, 11:41817 (RA;US) 

Some petrographic characteristics of sequence of siliciclastic 
rocks from Mesaverde Group, North Horn Formation, and 
lower part of Green River Formation, Price River Canyon 
area, southwestern Uinta basin, Utah, 11:39621 (RA;US) 

Stratigraphy of the early Eocene Pass Peak Formation, central- 
western Wyoming, 11:41807 (RA;US) 

Structure of the northern margin of the Green River Basin, 
Wyoming, 11:41810 (RA;US) 

Study of the Cretaceous-Tertiary unconformity in the Piceance 
Creek Basin, Colorado: the underlying Ohio Creek 
Formation (Upper Cretaceous) redefined as a member of the 
Hunter Canyon or Mesaverde Formation, 11:41833 (RA;US) 

Summary of Laramide orogeny in Colorado, 11:41831 
(RA;US) 

Uppermost Cretaceous and Tertiary stratigraphy of Fossil 
Basin, southwestern Wyoming, 11:41815 (RA;US) 

Geology 

Abnormal pressures and conductivity anomaly, northern Green 
River Basin, Wyoming, 11:41866 (RA;US) 

of formations for Green River Basin and adjacent 

areas, 11:41827 (RA;US) 

Geologic and biological overview: Western Interior 
Cretaceous Basin, 11:41791 (RA;US) 

Structure of the northern margin of the Green River Basin, 
Wyoming, 11:41810 (RA;US) 


Geology of the Zuni Mountains, Valencia and McKinley 
Counties, New Mexico, 11:41843 (RA;US) 


Summary of Laramide orogeny in Colorado, 11:41831 
(RA;US) 


Geology and vertebrate paleontology of the northeastern 
Green River Basin, Wyoming, 11:41806 (RA;US) 
Petroleum Geology 
Lower Mancos Shale in the northern San Juan Basin, 11:39613 
(RA;US) 
Paleozoic Formations in the Wind River Basin Wyoming, 
11:39647 (RA;US) 
Anticline, Sublette County, Wyoming, 11:39612 
(RA;US) 


Vermilion Creek Basin area, Sweetwater County, Wyoming, 
and Moffat County, Colorado, 11:39614 (RA;US) 
Reservoir Rock 
Depositional environments of the Muddy Sandstone (Lower 
Cretaceous) Wind River Basin, Wyoming, 11:41792 (RA;US) 
Sandstones 
Gallup Sandstone, its age and stratigraphic relationships south 
and eatt of the type tacality, 11:41839 (RA;US) 
Gallup Sandstone as exposed in the western part of the San 
a ne 
differentiation of sandstones 
os chs Font Union Formatine (Paloocens), Wind River Desia, 
Wyoming, 11:41804 (RA;US) 


SEDIMENTARY ROCKS 
Electrical Surveys 


Dakota Group (Cretaceous) Stratigraphy, southern Front 
Range South and Middle Parks, Colorado, 11:41787 
(RA;US) 

Deformation and deposition between a foreland uplift and an 
impinging thrust belt: Hogback Basin, Wyoming, 11:41863 


(RA;US) 
iti environments of the Muddy Sandstone (Lower 
Cretaceous) Wind River Basin, Wyoming, 11:41792 (RA;US) 

Frontier Formation and equivalent rocks in eastern Wyoming, 
11:41793 (RA;US) 

General stratigraphy and of the Fort 
Union, Indian Meadows, and Wind River Formations, Wind 
River Basin, Wyoming, 11:41803 (RA;US) 

Geology and vertebrate paleontology of the northeastern 
Green River Basin, Wyoming, 11:41806 (RA;US) 

Lower Mancos Shale in the northern San Juan Basin, 11:39613 
(RA;US) 

Nacimiento Mountains - history and relation to the San Juan 
Basin, 11:41841 (RA;US) 

Pinedale Anticline, Sublette County, Wyoming, 11:39612 
(RA;US) 

Sedimentology and mineralogical differentiation of sandstones 
in the Fort Union Formation (Paleocene), Wind River Basin, 
Wyoming, 11:41804 (RA;US) 

Some petrographic characteristics of sequence of siliciclastic 
rocks from Mesaverde Group, North Horn Formation, and 
lower part of Green River Formation, Price River Canyon 
area, southwestern Uinta basin, Utah, 11:39621 (RA;US) 

Stratigraphy of the early Eocene Pass Peak Formation, central- 
western Wyoming, 11:41807 (RA;US) 

Study of the Cretaceous-Tertiary unconformity in the Piceance 
Creek Basin, Colorado: the underlying Ohio Creek 
Formation (Upper Cretaceous) redefined as a member of the 
Hunter Canyon or Mesaverde Formation, 11:41833 (RA;US) 

Tertiary rocks in the central part of the Great Divide Basin, 
Sweetwater, County, Wyoming, 11:41826 (RA;US) 

Uppermost Cretaceous and Tertiary stratigraphy of Fossil 
Basin, southwestern Wyoming, 11:41815 (RA;US) 

Tectonics 

Deformational history of the southern end of the Wind River 
Mountains, Wyoming, 11:41824 (RA;US) 

Geology of the Zuni Mountains, Valencia and McKinley 
Counties, New Mexico, 11:41843 (RA;US) 

Late cretaceous and Early Cenozoic structural pattern, 
southern Rock Springs Uplift, Wyoming, 11:41822 (RA;US) 

Nacimiento Mountains - history and relation to the San Juan 
Basin, 11:41841 (RA;US) 

Topography 
Graphic analysis of basins and uplifts, 11:41880 (RA;US) 
SEDIMENTARY ROCKS 


See also SANDSTONES 
SHALES 


Age Estimation 

Cretaceous-Tertiary boundary, San Juan Basin, New Mexico 
and Colorado, 11:39643 (RA;US) 

Gasbuggy core - palynological appraisal, 11:41838 (RA;US) 

Paleobotanical correlations of Late Cretaceous deposits in 
southern Wyoming, 11:41829 (RA;US) 

Significant ammonite finds in uppermost Mancos Shale and 
overlying formations between Barker Dome, New Mexico, 
and Grand Junction, Colorado, 11:41849 (RA;US) 

Correlations 

Electric log correlation of the Mesaverde Group in 

southwestern Wyoming, 11:41882 (RA;US) 
ical correlations of Late Cretaceous deposits in 
southern Wyoming, 11:41829 (RA;US) 


Composition and properties of the Pierre Shale and Equivalent 
rocks, Northern Great Plains region, 11:41848 (RA;US) 


Deposition 
Summary of Laramide orogeny in Colorado, 11:41831 
(RA;US) 
Electrical Surveys 
Electric log correlation of the Mesaverde Group in 
southwestern Wyoming, 11:41882 (RA;US) 





Fracture Mechanics 

Hydraulic fracture behavior at a geologic 

eer: report, 11:41895 (RA;US) 
Geologic History 

Lower Cretaceous of Wyoming and the southern Rockies, 
11:41786 (RA;US) 

Stratigraphy and facies relationship of the Montanan Group in 
south-central Wyoming, vortheastern Utah and northwestern 
Colorado, 11:41828 (RA;US) 

Stratigraphic evaluation of the Eocene rocks of southwestern 
Wyoming, 11:41832 (RA;US) 

Stratigraphy of west central New Mexico, 11:41842 (RA;US) 

Stratigraphy and paleontology of Bisti Badlands, San Juan 
County, New Mexico, 11:41861 (RA;US) 


formation interface: 


Paleobotanical correlations of Late Cretaceous deposits in 
southern Wyoming, 11:41829 (RA;US) 

Project Rio Blanco geology of the Piceance Basin, 11:41836 
(RA;US) 

Revised interpretation of the Cretaceous section on Vermilion 
Creek, Moffat County, Colorado, 11:41821 (RA;US) 

Stratigraphy and facies relationship of the Montanan Group in 
south-central W: northeastern Utah and northwestern 
Colorado, 11:41828 (RA;US) 

Stratigraphy of west central New Mexico, 11:41842 (RA;US) 

Mechanical Properties 


ition and properties of the Pierre Shale and Equivalent 
rocks, Northern Great Plains region, 11:41848 (RA;US) 
Paleontology 
Revised i of the Cretaceous section on Vermilion 
Creek, Moffat County, Colorado, 11:41821 (RA;US) 


Palynology 
Gasbuggy core - palynological appraisal, 11:41838 (RA;US) 
PH Value 


Composition and properties of the Pierre Shale and Equivalent 
rocks, Northern Great Plains region, 11:41848 (RA;US) 


Porosity 
Project Rio Blanco geology of the Piceance Basin, 11:41836 
(RA;US) 
Reservoir 


Abnormal and conductivity anomaly, northern Green 
River Basin, Wyoming, 11:41866 (RA;US) 
Rock Mechanics 
Hydraulic fracture behavior at a geologic formation interface: 
pre-mineback report, 11:41895 (RA;US) 
Spatial Distribution 
Electric log correlation of the Mesaverde Group in 
southwestern Wyoming, 11:41882 (RA;US) 
Paleobotanical correlations of Late Cretaceous deposits in 
diane Wyoming, 11:41829 (RA;US) 


"Gas core - palynological appraisal, 11:41838 (RA;US) 
Revised interpretation of the Cretaceous section on Vermilion 
Creek, Moffat County, Colorado, 11:41821 (RA;US) 
Stratigraphy and facies relationship of the Montanan Group in 
south-central W northeastern Utah and northwestern 
Colorado, 11:41828 (RA;US) 
Stratigraphic evaluation of the Eocene rocks of southwestern 
Wyoming, 11:41832 (RA;US) 
Stratigraphy of west central New Mexico, 11:41842 (RA;US) 
Stratigraphy and paleontology of Bisti Badlands, San Juan 
County, New Mexico, 11:41861 (RA;US) 
Thermal Conductivity 
Abnormal pressures and conductivity anomaly, northern Green 
River Basin, Wyoming, 11:41866 (RA;US) 
SEDIMENTS 


Conductivity 
Dispersion and movement of water in the unsaturated zone of 
sands and gravels, 11:41593 (RA;XA) 
Isotope Dating 
Holocene palynology and climate, 11:41879 (BA;US) 
Late quaternary vegetational change in the Kotzebue sound 
area, northwestern Alaska, 11:41604 (J;US) 
Metals 
Analysis of trace metals in bottom sediments in support of 
deepwater biological processes studies on the US North 
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Atlantic continental slope and rise. Interim report, 1 
November 1984-15 December 1985, 11:41636 (R;US) 
Quantitative Chemical Analysis 

Polycyclic aromatic hydrocarbons in sediments of the Neckar, 
its tributaries, the Rhine and Danube, as well as in sewage 
sludges and in the inflow and discharge of sewage treatment 
plants, 11:41646 (R;DE;In German) 

Speciation of selenium and arsenic in natural waters and 
sediments. Volume 2. Arsenic speciation. Final report, 
11:39521 (R;US) 

SEISMIC DETECTION 
Data Acquisition 

Research and development at the center for seismic studies. 
Quarterly technical report, 1 April-30 June 1985, 11:41510 
(R;US) 

SEISMIC EFFECTS 
Research Programs 

Seismic fragility of nuclear power plant components. Phase I, 

11:40630 (R;US) 
SEISMIC NOISE 
Monitoring 

Technical support for geopressured-geothermal well activities 
in Louisiana. Final report, 1 November 1983-31 October 
1984, 11:40267 (R;US) 

SEISMIC WAVES 
Diffraction 

Detection of gaseous hydrocarbon accumulations by seismic 
interference patterns and lateral velocity variations, 11:39715 
(RA;US) 

SELENIUM 
Concentration 

Speciation of selenium and arsenic in natural waters and 
sediments. Volume 1. Selenium speciation. Final report, 
11:41643 (R;US) 

SELF-DIFFUSION 


Survival probability for kinetic self-avoiding walks and 
inherent scaling invariance and universality of the Flory 
approximation, 11:42248 (J;US) 

Scaling Laws 

Survival probability for kinetic self-avoiding walks and 
inherent scaling invariance and universality of the Flory 
approximation, 11:42248 (J;US) 

SEM (MICROSCOPY) 

See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 

See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 


See also HGI2 SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 


Design 
Elastic scattering measurements at the SSC, 11:41408 (RA;US) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
Electrical Properties 
HgCdTe surface and defect study Interim technical 
Report No. 5, 31 December 1984-1 July 1985, 11:41059 
(R;US) 


HgCdTe surface and defect study program. Interim technical 
Report No. 4, 1 July-31 December 1984, 11:41058 (R;US) 
HgCdTe surface and defect study program. Interim technical 

Report No. 5, 31 December 1984-1 July 1985, 11:41059 
(R;US) 
HgCdTe surface and defect study program. Final report, 1 
July 1985-2 March 1986, 11:41060 (R;US) 
SEMICONDUCTOR LASERS 


Conductively cooled laser-diode-array pumped laser, 11:41294 
(P;US) 
Emission 


Triple cavity laser, 11:41293 (P;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
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LET 
Integral range, energy, residual range, and linear energy 
transfer distributions for Californium fission fragments in 
microelectronics materials, 11:41082 (R;US) 


Photolysis 
Hahn-Meitner-Institute, Division of Radiation Chemistry. 
Scientific report 1982, 11:41212 (R;DE;In German) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Evaluations 
Performance/economics comparison of sensible and 
thermochemical energy transport systems for solar thermal 
dish applications, 11:40186 (R;US) 
Thermal Energy Storage Equipment 
Second law optimization of a sensible heat thermal energy 
storage system with a distributed storage element, 11:40696 
(R;US) 
SEPARATION NOZZLE METHOD 
Additives 
Effect of traces of fluorine and bromine containing additives 
on the formation of decomposition products in the course of 
uranium enrichment according to the separation nozzle 
method, 11:39939 (R;DE;In German) 
Reactions 


Reaction of uranium hexafluoride with fluoroelastomers, 
11:39938 (R;DE;In German) 


Reaction of uranium hexafluoride with fluoroelastomers, 
11:39938 (R;DE;In German) 


Optimization 
Experimental and theoretical investigations into the 
aerodynamic separation of uranium hexafluoride and helium 
in separation nozzle plants for uranium-235 enrichment, 
11:39937 (R;DE;In German) 
SEPARATION PROCESSES 


Chemical aspects of nuclear methods of analysis. Proceedings 
of the final research co-ordination meeting held in 
Hamamatsu, Japan 2-5 October 1984, 11:41125 (R;XA) 

Conservation 


Alternative separation processes for fluid mixtures, 11:40843 
(R;US) 
SEPARATORS (STEAM) 
See STEAM SEPARATORS 
SEROTONIN 
Localization 
Autoradiographic studies on the distribution of '*C-5,7- 
dihydroxytryptamine in the brain of new-born rat, 11:41710 
(R;DE;In German) 
Distribution 


Autoradiographic studies on the distribution of *C-5,7- 
Ghydeonytryptemine 1 in the brain of new-born rat, 11:41710 


Coal-fired electric power plant life extension: an overview, 
11:40747 (R;US) 
SEVERN RIVER 
Tidal Power Plants 
Optimal control for the Severn barrage, 11:40272 (R;GB) 
SEWAGE SLUDGE 
Energy Recovery 
Comprehensive study on the feasibility of energy recovery 
from sewage sludge. Final report, 11:40868 (R;US) 
Quantitative Chemical Analysis 
Polycyclic aromatic hydrocarbons in sediments of the Neckar, 
its tributaries, the Rhine and Danube, as well as in sewage 
and in the inflow and discharge of sewage treatment 
plants, 11:41646 (R;DE;In German) 
SHALE OIL 
Chemical Analysis 
Separation and analysis of hydroxyaromatic species in liquid 
fuels II. Comparison of ArOH in SRC-II coal liquid, 


SHELLS (CONTAINMENT) 
Stress Analysis 


Wilmington, CA, petroleum and OSCR shale oil, 11:39500 
GUS) 
Separation and analysis of hydroxyaromatic species in 
fuels. I. Analytical methodology, 11:39513 (J;US) 
Chemical Composition 
Horizontal low-void retorting of eastern and western oil shale, 
11:39924 (R;US) 
Density 
Horizontal low-void retorting of eastern and western oil shale, 
11:39924 (R;US) 
Oil Yields 
Horizontal low-void retorting of eastern and western oil shale, 
11:39924 (R;US) 
Pour Point 
Horizontal low-void retorting of eastern and western oil shale, 
11:39924 (R;US) 
Viscosity 
Horizontal low-void retorting of eastern and western oil shale, 
11:39924 (R;US) 
SHALES 


Hydraulic Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part 1. Introduction and 
guidelines, 11:40028 (R;US) 


Permeability 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 
Porosity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 
Sonic Logging 
Ultrasonic velocities in Cretaceous shales from the Williston 
Basin, 11:41902 (RA;US) 
Structural Chemical Analysis 
Laser-induced fluorescence microscopy of coal macerals and 
dispersed organic material, 11:39501 (J;US) 
Thermal Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 
Wave Propagation 
Ultrasonic velocities in Cretaceous shales from the Williston 
Basin, 11:41902 (RA;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHARJA 
See UNITED ARAB EMIRATES 
SHEATHS (FUEL) 
See FUEL CANS 
SHEETS 
Thinner than PLATES but thicker than FOILS. 
Materials Testing 
Sandia formability testing facility, 11:40995 (RA;US) 
SHELL MODELS 
Nuclear shell models only; for electron shell models use 
ELECTRONIC STRUCTURE. 
See also INTERACTING BOSON MODEL 
Electron Reactions 
cross sections in the framework of the 
continuum shell model, 11:42205 (R;DE;In German) 
SHELLS 
Structural forms; for electron shells in atoms use ELECTRONIC 
STRUCTURE. 
Stress Analysis 
Concentrations of plastic strains in the clamping region of 
cylindrical shells under excessive loading, 11:40490 (R;DE;In 
German) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 





SHF RADIATION 
Engineered Safety Systems 


SHF RADIATION 
See RADIOWAVE RADIATION 


See TRANSPORT 
SHIPPINGPORT PRESSURIZED WATER REACTOR 


Failure analysis and success analysis: Roles in plant aging 
assessments, 11:40655 (BA;US) 
Reactor Components 
Failure analysis and success analysis: Roles in plant aging 
assessments, 11:40655 (BA;US) 
SHIPS 
See also TANKER SHIPS 


Analysis of radiation exposure for Naval personnel at 
Castle. Technical report, 1 January 1983-31 
January 1984, 11:41494 (R;US) 
SHOAL EVENT 
Research Programs 
Enhanced gas recovery program second annual report - Part I, 
October 1976 through September 1977, 11:41893 (RA;US) 
SHOCK ABSORBERS 
Failures 
Estimation of snubber reliability in nuclear power plants from 
Licensee Event Report data, 11:40433 (BA;US) 


Estimation of snubber reliability in nuclear power plants from 
Licensee Event Report data, 11:40433 (BA;US) 
SHOCK WAVES 
Focusing 
Transformation of a plane shock into uniform clindrical or 
spherical shock by wall shaping, 11:42326 (R;FR) 
Ground Motion 
Analysis and prediction of outrunning ground motion. 
Technical 8 December 1983-23 January 1985, 
11:41500 (R;US) 
Reaction Kinetics 
Interaction of moving shock with thin stationary thermal layer, 
11:41492 (R;US) 
SHOPPING CENTERS 
Photovoltaic Power Supplies 
Lovington Square Shopping Center photovoltaic system, 
11:40174 (RA;US) 
SHORTITE 
Bulk Density 
High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 
Chemical Reactions 
High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 


High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 

Surface Area 

High temperature coal gas chloride cleanup for molten 
carbonate fuel cell applications. Topical technical report, 
September 1984-June 1985, 11:39457 (R;US) 

SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 

Detects high energy gamma radiation or high energy particles on 

basis of cascade showers in layered absorbers. 
Calibration 

Calibration and monitoring of the ARGUS shower counters, 

11:41436 (R;DE) 
Data Analysis 
Event pile-up in high-p/sub T/ collisions, 11:41406 (RA;US) 


i considerations, 11:41409 (RA;US) 
e investigation of decay asymmetries in Z° 
p* p™ and heavy Z!—> p* p-, 11:42048 (RA;US) 
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SHOWERS 
Gamma Radiation 
Measuring ‘y-quantum energy along the electron-positron 
shower track lengths in a xenon bubble chamber, 11:41447 
(R;SU;In Russian) 
SHRIMP 
Mortality 
Comparative toxicity of two dimilin formulations to the grass 
shrimp, Palaemonetes pugio, 11:41771 (J;US) 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
Readout Systems 
Silicon detector readout system using commercially available 
items, 11:41438 (R;US) 
Testing 
Test beam results for silicon microstrip detectors with VLSI 
read-out, 11:41455 (R;US) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIGMA-1385 RESONANCES 
Particle Production 
Inclusive strange-particle production in single-vee events in 
200-GeV/c-italic rp N interactions, 11:42030 (J;US) 
SIGNALS 
Validation 
Validation and integration of critical PWR signals for safety 
parameter display systems, 11:40482 (R;US) 


Chemical Shift 
Studies of the initial steps in sol-gel processing of Si(OR),: Si 
NMR of alkoxysilane and alkoxysiloxane solutions 
(Tetramethoxysilane; hexamethoxydisiloxane; 
octamethoxytrisiloxane), 11:41189 (R;US) 
Hydrolysis 
Studies of the initial steps in sol-gel processing of Si(OR)s: **Si 
NMR of alkoxysilane and alkoxysiloxane solutions 
(Tetramethoxysilane; hexamethoxydisiloxane; 
octamethoxytrisiloxane), 11:41189 (R;US) 
Nuclear Resonance 
Studies of the initial steps in sol-gel processing of Si(OR)s: Si 
NMR of alkoxysilane and alkoxysiloxane solutions 
(Tetramethoxysilane; hexamethoxydisiloxane; 
octamethoxytrisiloxane), 11:41189 (R;US) 


Polysilane positive photoresist materials and methods for their 
use, 11:41036 (P;US) 
Quantitative Chemical Analysis 
Gas-phase silicon atoms in silane chemical vapor deposition: 
Laser-excited fluorescence measurements and comparisons 
with model predictions, 11:41083 (J;US) 
SILICA 
Interfaces 
Structural features at the Si-SiO, interface, 11:41032 (R;US) 
Thermal Conductivity 
Comparative thermal conductivity measurements at Sandia 
National Laboratories, 11:41473 (R;US) 
SILICATES 


See also GARNETS 
SILICATES 
PYROXENES 


Crystal Growth 
Growth of fractally rough colloids, 11:41055 (J;US) 
Order Parameters 
Growth of fractally rough colloids, 11:41055 (J;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 
Absorption Spectra 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 


Annealing 
Valence band photoemission studies of the Si(111)-2 x 1 and 7 
x 7 surfaces: A comparison, 11:41113 (BA;US) 
Auger Electron Spectroscopy 
Initial stage of Si(111) thermal oxidation, 11:41115 (BA;US) 
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Chemical Reactions 
Conversion of acetylene to benzene over palladium single- 
crystal surfaces. 2. The effect of additives, 11:41194 (J;US) 
Chemical Vapor Deposition 
Gas-phase silicon atoms in silane chemical vapor deposition: 
Laser-excited fluorescence measurements and comparisons 
with model predictions, 11:41083 (J;US) 
Crystal Structure 
Arsenic overlayer on Si(111): Removal of surface 
reconstruction, 11:41110 (BA;US) 
As-As dimers on the Si(100)2 x 1 surface, 11:41111 (BA;US) 
Heterojunction band discontinuity at the Si/Ge(111) interface, 
11:41016 (BA;US) 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
Valence band photoemission studies of the Si(111)-2 x 1 and 7 
x 7 surfaces: A comparison, 11:41113 (BA;US) 
Structure 


Electronic 
Transferable tight-binding parameters for 
silicon, 11:41091 (J;US) 
Spectroscopy 


Arsenic overlayer on Si(111): Removal of surface 
reconstruction, 11:41110 (BA;US) 
Valence band studies of the Si(i11)-2 x 1 and 7 
x 7 surfaces: A comparison, 11:41113 (BA;US) 
Fluorescence Spectroscopy 
Gas-phase silicon atoms in silane chemical vapor deposition: 
Laser-excited fluorescence measurements and comparisons 
with model predictions, 11:41083 (J;US) 
Freezing 
Asymmetric melting and freezing kinetics in silicon, 11:41098 
G;US) 
Interfaces 


Structural features at the Si-SiO, interface, 11:41032 (R;US) 
Ton Implantation 

Moving species in silicides formed by ion mixing and thermal 
annealing, 11:40968 (RA;US) 

Transmission electron microscopy of preamorphized, shallow 
implanted and rapid thermally annealed silicon, 11:41105 
(BA;GB) 

Mass 


Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
G;US) 
Melting 
Asymmetric melting and freezing kinetics in silicon, 11:41098 
G;US) E 


Transmission electron microscopy of preamorphized, shallow 
implanted and rapid coe annealed silicon, 11:41105 
(BA;GB) 


Oxidation 
Initial stage of Si(111) thermal oxidation, 11:41115 (BA;US) 
Photoconductivity 


Parameters affecting light-induced excess conductivity in 
amorphous silicon doping-modulated multilayers, 11:41061 
;US) 
Sidndaees 


The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 


Photosensitivity 
Investigations of the origins of metastable light-induced 
changes in hydrogenated amorphous silicon. Annual report, 
1 January 1985-31 January 1986, 11:40152 (R;US) 
Radiation Effects 
Studies of implanted iron in silicon by channeling and 
Rutherford backscattering, 11:41084 (J;US) 
Quantitative Chemical Analysis 
ethic tatnndevtnniiniiaiiii 
Laser-excited fluorescence measurements and comparisons 
with model predictions, 11:41083 (J;US) 


Properties 
Arsenic overlayer on Si(111): Removal of surface 
reconstruction, 11:41110 (BA;US) 
As-As dimers on the Si(100)2 x 1 surface, 11:41111 (BA;US) 


Investigations of the origins of metastable light-induced 
changes in hydrogenated amorphous silicon. Annual report, 
1 January 1985-31 January 1986, 11:40152 (R;US) 


Supercondactivity 
Dependence of superconducting transition temperature 
pressure in primitive hexagonal Si, 11:41100 (J;US) 
Surface Coating 
Arsenic overlayer on Si(111): Removal of surface 
reconstruction, 11:41110 (BA;US) 
Surface Properties 
Valence band i studies of the Si(111)-2 x 1 and 7 
x 7 surfaces: A comparison, 11:41113 (BA;US) 
Surface Treatments 
As-As dimers on the Si(100)2 x 1 surface, 11:41111 (BA;US) 
Transition Temperature 
Dependence of superconducting transition temperature 
pressure in primitive hexagonal Si, 11:41100 (J;US) 
X-Ray Spectra 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
SILICON 28 TARGET 
Lithium 6 Reactions 
Manifestation of *Li ion breakup effect in the elastic scattering 
on **Si nuclei, 11:42157 (R;SU;In Russian) 
Oxygen 16 Reactions 
Analysis of inelastic scattering of oxygen ions at large angles, 
11:42158 (R;SU;In Russian) 
SILICON CARBIDES . 
Deformation 
Deformation in silicon and niobium carbides, 11:41042 
(BA;NL) 
Flexibility 


Interlaboratory comparison 
ceramics, 11:41039 (J;IT) 
Thermal Stresses 
Ceramic design methodology and the AGT-101, 11:40878 
G;IT) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Recombination 
[Higher-order atomic processes in high temperature plasmas]. 
Final report, July 1, 1983-June 30, 1985, 11:42280 (R;US) 
SILICON NITRIDES 
Flexibility 


Interlaboratory comparison 
ceramics, 11:41039 (J;IT) 


Properties 
Statistical analysis of fracture of silicon nitride (RBSN) using 
the short span bending technique, 11:41037 (J;IT) 


Effect of oxidation on the densification of sinterable RBSN 
(reaction-bonded silicon nitride). Final report, 11:41024 
(R;US) 

Tensile Properties 
specimens, 11:41038 (J;IT) 
Thermal Stresses 

Ceramic design methodology and the AGT-101, 11:40878 

G;IT) 
SILICON OXIDES 
See also QUARTZ 

SILICA 


of flexural strength of structural 


of flexural strength of structural 


Properties 
Study of the dispersion of molybdenum(VI) supported on silica 
and y-alumina, 11:41171 —_ 
SEMICONDUCTOR 


ing photovoltaic cell-substrate bonding system and 
receiver section design, 11:40137 (RA;US) 
Dendritic Web Growth Method 
Dendritic web photovoltaic module performance, 11:40139 
(RA;US) 


Use of low energy ion implants in high efficiency 
silicon solar cells. Final report, 11:40147 (R;US) 





Use of low energy ion implants in high efficiency 
silicon solar cells. Final report, 11:40147 (R;US) 


Ton Implantation 
Use of low energy ion implants in high efficiency 
silicon solar cells. Final report, 11:40147 (R;US) 
Performance 
Annual performance analysis of series and independently 
connected AlGaAs/silicon stacked cells, 11:40145 (RA;US) 
Dendritic web photovoltaic module performance, 11:40139 
(RA;US) 


ities for high efficiency amorphous silicon thin film 
solar cells, 11:40144 (RA;US) 
SILICONES 


Biological Effects 
Toxicological study of Fluorosilicone, 11:41767 (R;US) 


Stress relaxation of cellular silicone material: 1985 
(condensation type only), 11:41048 (R;US) 


Synthesis and devolatilization of M-97 NVB silicone gum 
compounded into silica reinforced silicone base, 11:41047 
(R;US) 


Relaxation 
Stress relaxation of cellular silicone material: 1985 
(condensation type only), 11:41048 (R;US) 
SILOXANES 
See also SILICONES 
Chemical Shift 
Studies of the initial steps in sol-gel processing of Si(OR): *°Si 
NMR of alkoxysilane and alkoxysiloxane solutions 
(Tetramethoxysilane; hexamethoxydisiloxane; 
octamethoxytrisiloxane), 11:41189 (R;US) 


Hydrolysis 
Studies of the initial steps in sol-gel processing of Si(OR): *°Si 
NMR of alkoxysilane and alkoxysiloxane solutions 
(Tetramethoxysilane; hexamethoxydisiloxane; 
octamethoxytrisiloxane), 11:41189 (R;US) 
Nuclear Magnetic Resonance 
Studies of the initial steps in sol-gel processing of Si(OR): *°Si 
NMR of alkoxysilane and alkoxysiloxane solutions 
(Tetramethoxysilane; hexamethoxydisiloxane; 
octamethoxytrisiloxane), 11:41189 (R;US) 
SILVER 
Helium 3 Reactions 
Emission of complex fragments in compound nucleus decay, 
11:42168 (R;US) 


Implantation 
Thermal spike and defect effects in ion mixing, 11:40959 
(RA;US) 
Raman Spectra 
Photoemission from oblate silver spheroids with polarized 
vacuum uv excitation, 11:41960 (R;US) 
SILVER 107 TARGET 
Argon 40 Reactions 
Towards multifragmentation, 11:42171 (R;FR) 
SILVER 110 


Radioecological Concentration 
Radionuclides in sediments collected downstream from the 
ame Seco Nuclear Power Generating Station, 11:41661 
;US) 
SILVER ALLOYS 
Chemical Bonds 
Binding-potential modeling of the structural instability in 
PrAg/sub 1-//sub x-italic/Cu/sub x-italic/, 11:41005 (J;US) 
Ton Implantation 


Metallic systems with positive heats of mixing under ion beam 


Meiallic systems with positive heats of mixing under ion beam 
irradiation and rules for amorphous phase formation, 
11:40964 (RA;US) 

Solvent 

Solubility of H, D, and T in palladium-silver alloys at low 

concentrations, 11:40997 (R;US) 
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SIMS 
See ION MICROPROBE ANALYSIS 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINE-GORDON EQUATION 
Solitons 
Persistent breather excitations in an ac-driven sine-~Gordon 
system with loss, 11:42266 (J;US) 
SINGAPORE 
Fossil-Fuel Power Plants 
Market for diesel-generating 
Oceania, 11:40312 (R;US) 
SINTERED MATERIALS 


Compacting 
New method to produce structural parts of complex geometry 
and uniform density from sintered materials using powder 
preforms, 11:40926 (R;DE;In German) 
Powder Metallurgy 
New method to produce structural parts of complex geometry 
and uniform density from sintered materials using powder 
preforms, 11:40926 (R;DE;In German) 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
Sizewell, Suffolk, USA 
Public Opinion 
Sizewell B inquiry and East Anglia: the legacy of Three Mile 
Island, 11:40487 (R;GB) 
Site Selection 
Sizewell B inquiry and East Anglia: the legacy of Three Mile 
Island, 11:40487 (R;GB) 
SKELETAL FOSSILS 
See FOSSILS 
SKELETON 
Natural Radioactivity 
Radiation exposure from Ra-226 in the skeleton, 11:41729 
(RA;DE;In German) 
SKIN 
Biological Radiation Effects 
Epithelial cell kinetics in mouse and rat skin irradiated with 
electrons, 11:41723 (R;US) 
SKIN DAMAGE 
See FORMATION DAMAGE 
SKIN EFFECT (WELL) 
See FORMATION DAMAGE 
SLAGS 
Chemical Composition 
Corrosion of ceramic refractories exposed to synthetic coal 
slags by means of the rotating-cylinder technique. Final 
report, 11:41025 (R;US) 
Corrosive Effects 
Corrosion of ceramic refractories exposed to synthetic coal 
slags by means of the rotating-cylinder technique. Final 
report, 11:41025 (R;US) 
Viscosity 
Corrosion of ceramic refractories exposed to synthetic coal 
slags by means of the rotating-cylinder technique. Final 
report, 11:41025 (R;US) 
SLUDGES 
See also SEWAGE SLUDGE 
Ash Content 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 


plant - Far East region and 


Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Distillation 
Strategic petroleum reserve supporting research. Quarterly 
wines 1986, 11:39698 (R;US) 


tebe Uiniebounr alien supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
NMR Spectra 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
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Pour Point 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Chemical Analysis 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
Sulfar Content 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
Viscosity 
Strategic petroleum reserve supporting research. Quarterly 
technical report, April 1-June 30, 1986, 11:39698 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SNG 
See HIGH BTU GAS 
SNOW 
Environmental Impacts 
Snow watch 1985. Glaciological data, 11:41511 (R;US) 


Meetings 
Snow watch 1985. Glaciological data, 11:41511 (R;US) 
SNR REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 
Fuel Assemblies 
Design and operational behaviour of the SNR-reactor fuel 
element structure, 11:40373 (RA;DE;In German) 
SNR-1 REACTOR 
See SNR REACTOR 
SNR-300 REACTOR 
See SNR REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Electric Conductivity 
Induction voidmeter, 11:41009 (P;US) 
Voids 
Induction voidmeter, 11:41009 (P;US) 
SODIUM ALLOYS 
Electric Conductivity 
Electrical resistivity of some compound forming liquid metal 
alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
Na-In, K-In), 11:41014 (B;NL) 
SODIUM BROMIDES 
Opacity 


Metal halide saturable absorbers at 248 nm, 11:41086 (J;US) 
SODIUM CARBONATES 


See also NAHCOLITE 
SHORTITE 
TRONA 


Catalytic Effects 
Kinetics of catalyzed steam of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
SODIUM CHLORIDES 
Redox Reactions 
Fe-O-S redox reactions and kinetics in hydrothermal systems, 
11:41904 (R;US) 
SODIUM-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
SOILS 
Aeration 
Stable and radioactive isotopes in the study of the unsaturated 
soil zone. Proceedings of the final meeting of the Joint 
Lé EA/GSF co-ordinated research programme for studying 
the physical and isotopic behaviour of soil moisture in the 
zone of aeration, held in Vienna, 10-14 September 1984, 
11:41592 (R;XA) 


Soil survey of Solid Waste Storage Area 6, 11:40003 (R;US) 


Contamination 
history of soil contamination with fission products, 
11:41618 (RA;DE;In German) 
Investigation report of the release of strontium-90 from the 
Building 3517 Cell Ventilation Improvements construction 
site on November 29, 1985, 11:41658 (R;US) 


Hydraulic Conductivity 
Conclusions and recommendations on the usefulness of studies 
of the isotopes **O, ?H and *H in water in the unsaturated 
zone, 11:41601 (RA;XA) 
investigation, 11:41595 (RA;XA) 
Study of downward movement of soil moisture in unsaturated 
zone, 11:41597 (RA;XA) 


Soil survey of Solid Waste Storage Area 6, 11:40003 (R;US) 
Stable and radioactive isotopes in the study of the unsaturated 


zone of aeration, held in Vienna, 10-14 September 1984, 
11:41592 (R;XA) 
Moisture 
Conclusions and recommendations on the usefulness of studies 
of the isotopes **O, 7H and *H in water in the unsaturated 
zone, 11:41601 (RA;XA) 


11:41596 (RA;XA) 

Isotopic and geochemical study of the soil moisture movement 
in the unsaturated zone in semi-arid climate (Southern 
Tunisia), 11:41598 (RA;XA;In French) 

Isotopic study of the water movement in the unsaturated zone 
in arid climate (Algeria), 11:41600 (RA;XA;In French) 

Laboratory and field experiments on infiltration and 
evaporation of soil water by means of deuterium and 
oxygen-18, 11:41599 (RA;XA) 

Stable and radioactive isotopes in the study of the unsaturated 
soil zone. Proceedings of the final meeting of the Joint 
IAEA/GSF co-ordinated research programme for studying 
the physical and isotopic behaviour of soil moisture in the 
zone of aeration, held in Vienna, 10-14 September 1984, 
11:41592 (R;XA) 

Study of downward movement of soil moisture in unsaturated 
zone, 11:41597 (RA;XA) 

Radionuclide Migration 

Characterization of the near-surface radionuclide 
contamination associated with the bathtub effect at Solid 
Waste Storage Area 4, Oak Ridge National Laboratory, 
Tennessee, 11:40042 (R;US) 

Fixation of radioiodine in soil. Pt. 1 and 2. Pt. 1: Experimental 

investigations of soil columns. Pt. 2: Kinetic analysis, 
11:41621 (R;DE;In German) 


Sorptive Properties 
capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
Sorption-desorption capacity of oil shale materials. Volume 1. 
Literature review, 11:39926 (R;US) 
Sulfates 
Sulfate mobility in acid soils and implications 
cation leaching: a review, 11:41609 (R;US) 
SOIL-STRUCTURE INTERACTIONS 
Research Programs 
Soil-structure interaction. Volume 2. Influence of lift-off, 
11:40628 (R;US) 
SOLANUM TUBEROSUM 
Plant Growth 
Qualitative and quantitative status of the field grown potato 
crop stressed by acidified rain. Final progress report, 
11:41765 (R;US) 
SOLAR ACCESS 
Prior to September 1980 this concept was indexed to SOLAR 
RIGHTS. 
Protection of daylight access: a new technique, 11:40125 
(RA;US) 
Solar access protection strategies: a comparison of strategy 
characteristics, 11:40124 (RA;US) 
for solar access: case study - Santa Fe, New Mexico, 
11:40123 (RA;US) 


with respect to 





SOLAR ACTIVITY 
Plant Growth 


SOLAR PROMINENCES 


VLA (Very Large Array) observations of solar active regions 
at closely spaced ies. Evidence for thermal 
cyclotron line emission, 11:41914 (R;US) 

Convection 


Detection of convective wave flows on the Sun, 
11:41934 (RA;US) 
Emission Spectra 
VLA (Very Large Array) observations of solar active regions 
at closely spaced ies. Evidence for thermal 
cyclotron line emission, 11:41914 (R;US) 
Far Ultraviolet Radiation 
Large-scale structure and dynamics of solar-active 
observed in the far-ultraviolet. Doctoral thesis, 11:41938 
(RUS) 
Oscillations 
Observations of low-degree P-mode oscillations in 1984, 
11:41935 (RA;US) 


Seismology 
Comments on techniques for spectral deconvolution, 11:41936 


Alternative module configurations for advanced solar arrays on 
low orbit and extended lifetime missions (AMOC 1). Final 
Report, 11:40148 (R;DE) 


Performance 

Alternative module configurations for advanced solar arrays on 
low orbit and extended lifetime missions (AMOC 1). Final 
Report, 11:40148 (R;DE) 

Development of a simple field technique for optimizing 
photovoltaic arrays in residential installations, 11:40134 
(RA;US) 

Performance Testing 
Solar cell array testing apparatus, 11:40133 (RA;US) 
Supports 


Stand-off building block systems for roof-mounted 
photovoltaic arrays, 11:40181 (R;US) 
T Assessment 
Overview of flat-plate photovoltaics technology, 11:40135 
(RA;US) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR 


PONDS 
SOLAR TRACKING SYSTEMS 


Mechanical — of thin plastic films, 11:40247 (RA;US) 
Heat Transfer Fluids 
Numerical study of unsteady natural convection in a storage 
tank, 11:40222 (RA;US) 
Performance 
Performance monitoring of central plant equipment in the 
mechanical engineering buiiding at the University of New 
Mexico, 11:40820 (RA;US) 


Protection of daylight access: a new technique, 11:40125 
(RA;US) 
Solar access protection strategies: a comparison of strategy 
characteristics, 11:40124 (RA;US) 
Zoning for solar access: case study - Santa Fe, New Mexico, 
11:40123 (RA;US) 
Working Fluids 
eo 11:40254 (RA;US) 
SOLAR CONCENTRATO) 
See also Geibedndiciercduibibaldibaiee 
COMPOUND PARABOLIC CONCENTRATORS 
Performance 


Point focus dishes with relaxed optical tolerances utilizing 


nonimaging secondary concentrators, 11:40249 (RA;US) 
Thermal Efficiency 


Point focus dishes with relaxed optical tolerances utilizing 
nonimaging secondary concentrators, 11:40249 (RA;US) 
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SOLAR COOKERS 
Design 


Point focus solar cookers with energy efficient receivers, 
11:40211 (RA;US) 
Performance 
Point focus solar cookers with energy efficient receivers, 
11:40211 (RA;US) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
Economic Analysis 
Comparative economic analysis of a solar-powered/fuel- 
assisted hybrid Rankine system, 11:40218 (RA;US) 
Operation 
Operation update and monitoring conclusions of the Georgia 
Power Company solar system, 11:40196 (RA;US) 
Performance 
Operation update and monitoring conclusions of the Georgia 
Power Company solar system, 11:40196 (RA;US) 
SOLAR CORONA 
Chemical Composition 
Diffusion in the chromosphere, and the composition of the 
solar corona and energetic particles, 11:41926 (R;FR) 
Magnetic Fields 
Solar magnetic field - 1976 through 1985: an atlas of 
photospheric magnetic field observations and computed 
coronal magnetic fields from the John M. Wilcox Solar 
Observatory at Stanford, 1976-1985, 11:41937 (R;US) 
SOLAR DRYERS 


Research on the application of solar energy to industrial drying 
or dehydration processes, 11:40192 (RA;US) 


Research on the application of solar energy to industrial drying 
or dehydration processes, 11:40192 (RA;US) 
SOLAR ENERGY 
Availability 
Evaluating the solar resource: problems resulting from 
temporal, spatial and angular variations, 11:40118 (RA;US) 
Data Base Management 
Classification system and a computerized catalog for a solar 
library, 11:40112 (RA;US) 
Information Systems 
Classification system and a computerized catalog for a solar 
library, 11:40112 (RA;US) 
Research Programs 
Alternative technologies: research and development by CEER 
in Puerto Rico, 11:40130 (RA;US) 
Resource Development 
Social, political and economic aspects 
to the solar age, 11:40128 (RA;US) 
Resource Potential 
Evaluating the solar resource: problems resulting from 
temporal, spatial and angular variations, 11:40118 (RA;US) 
Uses 
Sizing solar energy systems for agricultural applications and 
predicting seasonal energy utilization, 11 :40240 (RA:US) 
State of the art - 1983: agriculture, 11:40239 (RA;US) 
SOLAR ENERGY CONVERSION 
Alternate propulsion energy sources. Final report, 3 March-21 
September 1983, 11:40662 (R;US) 
Experimental investigation of thermochemical transport for 
solar applications using sulfur trioxide, 11:40188 (R;US) 
SOLAR EQUIPMENT 
See also PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
PYRANOMETERS 


of the global transition 


SOLAR HEATING SYSTEMS 
SOLAR STILLS 
SOLAR WATER HEATERS 
SOLAR WATER PUMPS 
Subsidies 
Solar subsidies - what do they mean?, 11:40126 (RA;US) 
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Tax Credits 
Update on federal tax legislation impacting renewable energy, 
11:40127 (RA;US) 
SOLAR FLARES 
Charged-Particle Transport 
Major shock-associated energetic storm-particle event wherein 
the shock plays in a minor role, 11:41915 (R;US) 
SOLAR FLUX 
See also DIRECT SOLAR RADIATION 
Spatial Distribution 
Experimental and analytical investigation of solar radiant flux 
distribution on interior surfaces of a sunspace, 11:40121 
(R;US) 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Cost 


Investigation of means for lowering costs of active solar hot 
water/space heating systems, 11:40210 (RA;US) 
Marketing Research 
Investigation of means for lowering costs of active solar hot 
water/space heating systems, 11:40210 (RA;US) 
Operation 
Operation update and monitoring conclusions of the Georgia 
Power Company solar system, 11:40196 (RA;US) 
Performance 
Operation update and monitoring conclusions of the Georgia 
Power Company solar system, 11:40196 (RA;US) 


Component reliability testing, 11:40206 (RA;US) 


Sizing solar energy systems for agricultural applications and 
predicting seasonal energy utilization, 11:40240 (RA;US) 
SOLAR INDUSTRY 


Update on federal tax legislation impacting renewable energy, 

11:40127 (RA;US) 

Reviews 

ts of solar integration in community 
energy systems, 11:40185 (RA;US) 
SOLAR PONDS 
See also ROOF PONDS 
Construction 


Solar pond using sodium sulfate, 11:40215 (RA;US) 


Design of a solar pond for heating and cooling of two Marine 
Corps barracks in Barstow, 11:40217 (RA;US) 
Economic Analysis 
Design of a solar pond for heating and cooling of two Marine 
Corps barracks in Barstow, 11:40217 (RA;US) 
Feasibility Studies 
Analysis and feasibility study of shallow solar ponds for 
heating a commercial greenhouse, 11:40195 (RA;US) 


Passive stabilization of gradient zone boundaries in solar ponds, 
11:40216 (RA;US) 
Solar pond using sodium sulfate, 11:40215 (RA;US) 
Performance 


Analysis and feasibility study of shallow solar ponds for 
commercial 


heating a greenhouse, 11:40195 (RA;US) 
Design of a solar pond for heating and cooling of two Marine 
Corps barracks in Barstow, 11:40217 (RA;US) 
Stability 
Passive stabilization of gradient zone boundaries in solar ponds, 
11:40216 (RA;US) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 


PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Technology Assessment 
ts of solar integration in community 
energy systems, 11:40185 (RA;US) 
SOLAR PROCESS HEAT 
Feasibility Studies 
Modeling of the DOE-sponsored IPH field-test experiments, 
11:40223 (RA;US) 


Field Tests 
Modeling of the DOE-sponsored IPH field-test experiments, 
11:40223 (RA;US) 
SOLAR PROMINENCES 
Magnetic Fields 
Magnetic field re-arrangement after prominence eruption, 
11:41932 (R;US) 
Mathematical Models 
Magnetic field re-arrangement after prominence eruption, 
11:41932 (R;US) 
SOLAR RADIATION 
See also DIRECT SOLAR RADIATION 
A 
Spectral solar radiation - new data, 11:40119 (RA;US) 
Measuring Instruments 
Spectral solar radiation - new data, 11:40119 (RA;US) 
Monitoring 
Measurements of the tem: dependence 
types of pyranometers, 11:40114 (RA;US) 
SOLAR RECEIVERS 
See also CENTRAL RECEIVERS 
Design 
Concentrating photovoltaic cell-substrate bonding system and 
receiver section design, 11:40137 (RA;US) 
Receiver/reactor concepts for thermochemical transport of 
solar energy, 11:40256 (R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR STILLS 
Performance 
Heat-pipe-assisted solar still, 11:40214 (RA;US) 
SOLAR THERMAL POWER PLANTS 


of different 


Simulation and design analysis of a solar thermal electric plant, 
11:40184 (RA;US) 
Energy Transport 
Performance/economics comparison of sensible and 
thermochemical energy transport systems for solar thermal 
dish applications, 11:40186 (R;US) 


Simulation and design analysis of a solar thermal electric plant, 
11:40184 (RA;US) 


Passive trackers for photovoltaics, 11:40161 (RA;US) 
SOLAR WATER HEATERS 
See also PASSIVE SOLAR WATER HEATERS 
Control 
Effects of control sensor drift on annual SDHW system 
performance, 11:40207 (RA;US) 
Promising control alternatives for solar water heating systems, 
11:40220 (RA;US) 
Cost 
Investigation of means for lowering costs of active solar hot 
water/space heating systems, 11:40210 (RA;US) 


Inverted solar hot water heater with monthly adjusted 
reflector, 11:40213 (RA;US) 
Economic Analysis 
Field test of solar domestic water heaters, 11:40202 (RA;US) 
Fluid Flow 
Simple device for monitoring flow rates in thermosyphon solar 
water heaters, 11:40208 (RA;US) 


Assessment of historical R & M data for SDHW systems, 
11:40199 (RA;US) 
Research 


Investigation of means for lowering costs of active solar hot 
water/space heating systems, 11:40210 (RA;US) 
Performance 
Analysis technique of 112 residential solar hot water systems 
which employed basic instrumentation, 11:40209 (RA;US) 
Effects of control sensor drift on annual SDHW system 
performance, 11:40207 (RA;US) 





SOLAR WATER HEATERS 
Performance 


Inverted solar hot water heater with monthly adjusted 
reflector, 11:40213 (RA;US) 

Measured and simulated performance of solar DHW systems in 
Eastern Canada, 11:40200 (RA;US) 

Modification to the f-chart method for domestic hot water 
systems with stratified storage, 11:40219 (RA;US) 

Promising control alternatives for solar water heating systems, 
11:40220 (RA;US) 

Performance Testing 
DHW system testing - lessons learned, 11:40201 (RA;US) 
Field test of solar domestic water heaters, 11:40202 (RA;US) 


Design of a DC-pump, photovoltaic-powered circulation 
system for a solar domestic hot water system, 11:40212 
(RA;US) 


Analysis technique of 112 residential solar hot water systems 
which employed basic instrumentation, 11:40209 (RA;US) 
Assessment of historical R & M data for SDHW systems, 
11:40199 (RA;US) 
SOLAR WATER PUMPS 
Photovoltaic Power Supplies 
Photovoltaic pumping, lessons from the field, 11:40171 
(RA;US) 
SOLAR-ASSISTED HEAT PUMPS 
Performance 
System performance evaluation of a prototype series solar- 
assisted heat pump, 11:40204 (RA;US) 
SOLID CLUSTERS 
Nucleation 
Growth and structure of fractally rough silica colloids, 
11:41190 (R;US) 
SOLID ELECTROLYTES 
Tonic Conductivity 
Protonic and oxygen-ion conduction in solid oxide electrolytes. 
Progress report, September 16, 1985-June 30, 1986, 11:41074 
(R;US) 


Production 
Experimental thin film deposition and surface analysis 
techniques, 11:40698 (R;US) 
Structural Chemical Analysis 
Experimental thin film deposition and surface analysis 
techniques, 11:40698 (R;US) 
SOLID LUBRICANTS 
Measuring Instruments 
How to evaluate solid lubricant films using a pin-on-disk 
tribometer, 11:40853 (R;US) 
Performance Testing 
How to evaluate solid lubricant films using a pin-on-disk 
tribometer, 11:40853 (R;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Investigation on growth and laser properties of GGG:(Nd,Cr) 
single crystals, 11:41057 (R;US) 
Emission 


Investigation of oxide and fluoride hosts for blue-green lasers. 
Final report, 1 October 1982-31 January 1985, 11:41286 
(RUS, 

Materials 

Investigation of oxide and fluoride hosts for blue-green lasers. 
Final report, 1 October 1982-31 January 1985, 11:41286 
(R;US) 

Mode Locking 
igh-repetition rate and mode-locked phosphate glass laser, 
11:41285 (R;US) 


“repetition rate and mode-locked phosphate glass laser, 
11:41285 (R;US) 
Programs 


Chinese Journal of Lasers: the tenth year (1974-1984) (selected 
articles), 11:41287 (R;US) 
SOLID WASTES 
See also WOOD WASTES 
Combustion 
Analysis of external combustion of municipal solid waste 
(SALT/MSW code), 11:40284 (R;US) 
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Energy Conversion 
Operational testing of a system for solid-waste-to-energy 
conversion. Final report, 11:40861 (R;US) 


Mechanisms of pyrolysis of municipal solid waste. Annual 
report, 1 August 1984-30 July 1985, 11:40092 (R;US) 
Waste Disposal 
Lining of waste impoundment and disposal facilities. Interim 
report (Final), 11:41608 (R;US) 
Waste Storage 
Lining of waste impoundment and disposal facilities. Interim 
report (Final), 11:41608 (R;US) 
SOLIDIFICATION 
Numerical Solution 
Exact solution for the solidification of a liquid slab of binary 
mixture. Final Report, 2 January 1985, 11:40932 (R;US) 
SOLIDS 
Activation Energy 
Radiochemical applications of the increased reactivity of solids 
during crystalline transformations accompanying crystal 
hydration, 11:41127 (RA;XA) 
Crystal-Phase Transformations 
Radiochemical applications of the increased reactivity of solids 


during crystalline transformations accompanying crystal 
hydration, 11:41127 (RA;XA) 


Radiochemical applications of the increased reactivity of solids 
during crystalline transformations accompanying crystal 
hydration, 11:41127 (RA;XA) 


Green's functions for interstitial impurities, 11:42245 (J;US) ° 
Interstitials 
Green's functions for interstitial impurities, 11:42245 (J;US) 
X-Ray Spectroscopy 
X-ray spectroscopy of solids under pressure. Annual technical 
progress report, August 1985-October 1986, 11:41121 (R;US) 
SOLUBILITY 
Temperature Dependence 
Temperature effects on the solubility and speciation of selected 
actinides, 11:40000 (R;US) 
SOLUTES 
Quantity Ratio 
Solute partial molal volumes in supercritical fluids, 11:41195 
(J;US) 
SOLUTION MINING 
Environmental 
Analysis of excursions at selected in situ uranium mines in 
Wyoming and Texas (Case studies), 11:40039 (R;US) 
SOLVENT EXTRACTION 
Liquid Scintillators 
Separations and methods for alpha assay by liquid scintillation, 
11:41128 (RA;XA) 
Membranes 
Membrane extraction in preconcentration of uranium, fission 
products and corrosion radionuclides, 11:41129 (RA;XA) 
SOLVENT-REFINED COAL 
Mi 
Identification and mutagenicity of amino- and hydroxy- 
substituted nitrogen and sulfur heterocycles in a solvent- 
refined coal liquid (Identification of polycyclic organic 
compounds containing two heteroatoms), 11:39566 (J;US) 
Structural Chemical Analysis 
Identification and mutagenicity of amino- and hydroxy- 
substituted nitrogen and sulfur heterocycles in a solvent- 
refined coal liquid (Identification of polycyclic organic 
compounds containing two Seeman, 11:39566 (J;US) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SONIC LOGGING 
Analysis 
Self and transfer impedances of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
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Selection 
Self and transfer im of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
SOURCE ROCKS 
Maturation 
Oil and gas of Colorado: a conceptual view, 11:39615 (RA;US) 
Paleomagnetism 

Reconnaissance paleomagnetic study of the Mesaverde 
Formation, Piceance Creek Basin, Colorado, 11:39746 
(RA;US) 

Products 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
SOUTH AMERICA 
See also BRAZIL 
Fossil-Fuel Power Plants 

Market for diesel-generating plant - Central and South 

America and the Caribbean, 11:40314 (R;GB) 
SOUTH ATLANTIC BIGHT 
Water Chemistry 

Factors influencing the concentration and distribution of trace 

metals in the South Atlantic Bight, 11 41652 (BA;US) 
SOUTH DAKOTA 
Coal Deposits 

Stratigraphy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

Geologic History 

Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 

Natural Gas Deposits 

Major gas resources in shallow, tight pays seen northern Great 
Plains, 11:39733 (RA;US) 

Northern Great Plains province review, 11:39634 (RA;US) 

Paleotectcnic controls on cretaceous sedimentation and 
potential gas occurrences in western South Dakota, 11:39727 
(RA;US) 

Potential for major natural gas resources in shallow, low- 
permeability reservoirs of the Northern Great Plains, 
11:39729 (RA;US) 

Racies distribution and reservoir quality of biogenic gas 
reservoirs of Northern Great Plains - example from Eagle- 
Telegraphy Creek (Upper Cretaceous) interval, 11:39891 
(RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Natural Gas Fields 

Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
(RA;US) 

Natural Gas Wells 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Oil Fields 

Basic data tabulation, Tertiary and Cretaceous oil and gas 
fields of Montana, North and South Dakota, 11:39618 
(RA;US) 

Petroleum Deposits 
i y and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 


SPACE-TIME 
Lagrangian Function 


Sedimentary Rocks 
Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 
Stratigraphy 
Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 
Tectonics 
Paleotectonic controls on cretaceous sedimentation and 
potential gas occurrences in western South Dakota, 11:39727 
(RA;US) 
Uranium Deposits 
Stratigraphy and structure of the northern and western flanks 
-of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 
SOUTHWEST REGION 
See FEDERAL REGION VI 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Indoor Air Pollution 
Health hazard evaluation HETA 84-337-1611, Federal 
Building, Dallas, Texas, 11:41555 (R;US) 
SPACE POWER REACTORS 
Containment Systems 
SP-100 ground engi 
11:40379 (R;US) 
Meetings 
Transactions of the symposia on space nuclear power systems. 
Summaries, 11:40378 nS 


Reliability 
SP-100 ground 


system at Hanford. Revision 1, 


system at Hanford. Volume 2, 


11:40381 (R;US) 
SP-100 Ground i 
11:40380 (R;US) 


Research Programs 
SP-100 ground engineering 
11:40379 (R;US) 


System at Hanford. Volume 1, 
system at Hanford. Revision 1, 


SP-100 ground engineering system at Hanford. Volume 2, 
11:40381 (R;US) 
SP-100 Ground Engineering System at Hanford. Volume 1, 
11:40380 (R;US) 
Test Facilities 
SP-100 ground engineering system test at Hanford potential 
Bidders’ Site Tour, December 18, 1985, 11:40382 (R;US) 
SPACECRAFT POWER SUPPLIES 
Transactions of the symposia on space nuclear power systems. 
Summaries, 11:40378 (R;US) 
Liquid Metal Cooled Reactors 
PEGASUS: a multi-megawatt nuclear electric propulsion 
system, 11:40384 (R;US) 
Heat Sources 
Space nuclear safety program. report, October- 
December 1984, 11:40383 (R;US) 


Safety 
Space nuclear safety program. Progress October- 
December 1984, 11:40383 (R;US) 
SPACERS 
Welding 
Advanced development of methods for the 
production of BWR fuel element structures, 11:40353 
(RA;DE;In German) 
SPACE-TIME 


space-ti 
emitsalan deoutipthens 1102257 GRAD) 
Function 
Front form of relativistic Lagrangian dynamics in the two- 
dimensional space-time and its connection with the 
Hamiltonian description, 11:42257 (R;SU) 





SPAIN 
Radioactive Waste Facilities 


acceptance management facilities ( 
1, 1985}. Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
SPARK IGNITION ENGINES 
Fuel Consumption 
The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(B;US) 
Performance Testing 
The effect of exhaust-to-coolant heat transfer on warm-up time 
~ and fuel consumption of two automobile engines, 11:40875 
(B;US) 
Plasma Jets 


Photographic study of plasma ignition systems , 11:40872 
(R;US) 
Waste Heat Utilization 
The effect of exhaust-to-coolant heat transfer on warm-up time 
and fuel consumption of two automobile engines, 11:40875 
(B;US) 


Stanford positron-electron asymmetric ring. 
Operation 
Status of SSRL Beam Line V, 11:41420 (BA;US) 


lytical instruments of highly 
radioactive materials, Teper 
Performance 
Effects of laser beam parameters in laser ion mobility 
spectrometry, 11:41143 (J;US) 
SPECTROPHOTOMETERS 
Optical Fibers 
Optical fiber multichannel spectrometer. Industrial 
applications, 11:41461 (R;FR;In French) 
SPECTROPHOTOMETRY 
Optical Fibers 
measurement prospects for industry on-line 
analysis and water control, 11:41462 (R;FR;In French) 
SPENT FUEL CASKS 
After-Heat 
BWR spent fuel storage cask performance test. Volume 2. Pre- 
and post-test decay heat, heat transfer, and shielding 
analyses, 11:39968 (R;US) 
Heat Transfer 
BWR spent fuel storage cask performance test. Volume 2. Pre- 
and post-test decay heat, heat transfer, and shielding 
analyses, 11:39968 (R;US) 
Shielding 
BWR spent fuel storage cask performance test. Volume 2. Pre- 
and post-test decay heat, heat transfer, and shielding 
analyses, 11:39968 (R;US) 
SPENT FUEL ELEMENTS 
After-Heat 
Comparison of spent fuel decay heat rate ORIGEN2 
and calorimeter measurements, 11:39972 (R;US) 
Monticello BWR spent fuel assembly decay heat predictions 
and measurements, 11:39971 (R;US) 
Road Transport 
Spent nuclear fuel transportation: public issues and answers, 
11:39965 (R;US) 
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LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:40544 (RA;US) 
SPENT FUEL STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Heat Transfer 
COBRA-SFS predictions of single assembly spent fuel heat 
transfer data, 11:39969 (R;US) 
Temperature Distribution 
COBRA-SFS of single assembly spent fuel heat 
transfer data, 11:39969 (R;US) 
SPENT FUELS 
Leaching 
Long-term performance of materials used for high-level waste 
packaging. Annual report, year four, April 1985-March 1986. 
Volume 4, 11:40934 (R;US) 
Purex Process 
Reprocessing of fast breeder reactor fuels in France, 11:39942 


(R;FR) 
Radioactive Waste Disposal 

Environmental factors to be considered in the site selection 
studies of the spent fuel final disposal, 11:40031 (R;FI;In 
Finnish) 

Underground Disposal _ 

Environmental factors to be considered in the site selection 
studies of the spent fuel final disposal, 11:40031 (R;FI;In 
Finnish) 

SPENT SHALES 


Leaching 
i i of oil shale materials. Volume 1. 
Literature review (188 references), 11:39926 (R;US) 


Physical Properties 
Sorption-desorption capacity of oil shale materials. Volume 1. 
Literature review (188 references), 11:39926 (R;US) 
Sorptive Properties 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
Sorption-desorption capacity of oil shale materials. Volume 1. 
Literature review (188 references), 11:39926 (R;US) 


Waste Disposal 
capacity of oil shale materials. Volume 2. 
Soeaaeaha methods and results, 11:39927 (R;US) 
Sorption-desorption capacity of oil shale materials. Volume Re 
Literature review (188 references), 11:39926 (R;US) 


Studies on the genetic effects of radiation, 11:41744 (RA;KR;In 
Korean) 
SPHERES 
Torque 
Mechanical interactions of rough surfaces. Quarterly 
report, April 1-June 30, 1986, 11:41236 (R;US) 
SPHEROMAK DEVICES 
Steady-State Fusion Reactors 
Feasibility of steady-state spheromak operation by ECRH 
current drive, 11:42313 (J;AT) 
SPICULES 
See SOLAR PROMINENCES 
SPIN GLASS STATE 
Magnetic Fields 
Observation of 1/f magnetic fluctuations in spin glasses, 
11:41065 (R;FR) 


Magnetic Susceptibility 
eee CdCrsub(2x)Insub(2-2x)S, 
for low chromium concen‘ cocemrations, 11:41064 (RFR) 
SPINELS 
Physical Radiation Effects 
ae Te eee 11:42331 
Effects of neutron-irradiation on MgAl,O, and Al,Os, 11:42329 
(RA;US) 





2018 / ERA-11/18 


Reactor-pumped laser: kinetics effects on the SPR III reactor, 
11:40468 (R;US) 


laser: kinetics effects on the SPR III reactor, 


Drought sensitivity of red spruce seedlings 
precipitation chemistry, 11:41764 (R;US) 
SPUTTERING 
Simulation 


Computerized 
Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 
SRC PROCESS 
Pilot Plants 
Direct coal liquefaction: Bridging the gap between R & D and 
commercial feasibility, 11:39482 (J;US) 
SRC-II PROCESS 
Pilot Plants 
Direct coal liquefaction: Bridging the gap between R & D and 
commercial feasibility, 11:39482 (J;US) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABILIZED SUPERCONDUCTORS 
Electric Conductivity 
Internal stability of technical superconductors, 11:41261 
(R;DE;In German) 


Internal stability of technical superconductors, 11:41261 
(R;DE;In German) 
STABLE ISOTOPES 
For specific terms, consult the Appendix. 
See also CARBON 12 


CARBON 13 
DEUTERIUM 


affected by 


and Nuclear i Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Uses 
Isotope and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
STADE REACTOR 
Fuel Assemblies 
Operation experience gained with fuel element structures at the 
Stade and Unterweser reactors, 11:40354 (RA;DE;In 


German) 
STAINLESS STEEL-21-6-9 
Forging 
Predictions of metal flow during fabrication using NIKE 2D, 
11:40990 (RA;US) 


Fracture Mechanics 
fracture analysis. Volume 1 of welded type 304 stainless steel 
pipe. J-R curve characterization and limit load analysis, 
11:40423 (R;US) 
Fracture Properties 
Results of fracture mechanics tests on PNC SUS 304 plate, 
11:40370 (R;US) 
Mechanical Tests 


Analytical/experimental correlation, 11:40991 (RA;US) 


STAINLESS STEELS 
Creep 


Reactor Materials 
Results of fracture mechanics tests on PNC SUS 304 plate, 
11:40370 (R;US) 
Stress Analysis 
atta correlation, 11:40991 (RA;US) 
Thermal Conductivity 


Comparative thermal conductivity 
National Laboratories, 11:41473 (R;US) 
STAINLESS STEEL-304L 
Corrosion 


Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 

Stress Corrosion 
materials in simulated tuff repository environments, 11:40935 
(R;US) 
STAINLESS STEEL-316 
Fracture Properties 

Results of fracture mechanics tests on PNC SUS 304 plate, 

11:40370 (R;US) 


Permeability 
Influence of displacement damage on deuterium permeation in 
316 stainless steel, 11:42346 (R;US) 
Physical Radiation Effects 
Influence of some addition elements on the 316-steel swelling 
irradiated by 1 MeV electrons, 11:40907 (R;FR;In French) 
Reactor Materials 
Results of fracture mechanics tests on PNC SUS 304 plate, 
11:40370 (R;US) 
STAINLESS STEEL-316L 
Intergranular Corrosion 
Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 
Mechanical Properties 
Evaluation of high temperature mechanical properties and 
constitutive equation of austenitic stainless steels, 11:40910 
(R;FR) 
Stress Corrosion 
Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 
STAINLESS STEEL-317 
Chemical Composition 
Effects of SO. scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Corrosion Resistance 
Effects of SO: scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
STAINLESS STEEL-321 
Corrosion 


Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 

Stress Corrosion 

Stress corrosion cracking tests on high-level-waste container 
materials in simulated tuff repository environments, 11:40935 
(R;US) 

STAINLESS STEEL-405 
Corrosion 

Oxide growth mechanisms on chromium alloy steels. Final 

report, 11:40350 (R;US) 
Reactor Materials 
Oxide growth mechanisms on chromium alloy steels. Final 
report, 11:40350 (R;US) 
STAINLESS STEELS 
See also STAINLESS STEEL-21-6-9 
STAINLESS STEEL- 


at Sandia 


Program quarterly progress report for the 
odie camaguienh th 1986, 11:39448 (R;US) 





Welding procedure 


procedure Gas 

metal arc welding of chromium-nickel steel (300 series), 

11:40941 (R;US) 

Welding procedure specification. Supplement 1. Records of 
qualification tests. Gas tungsten arc welding of 

chromium-nickel steel (304, 304H, 304L, 316, 347), 11:40940 


(R;US) 
Materials Testing 
Examination of weld hot cracking in a transition joint between 
HP 9-4-20 steel and 21-6-9 stainless steel, 11:41316 (R;US) 


Pipes 
Evaluation of the toughness of austenitic stainless steel pipe 
weldments. Final report, 11:40330 (R;US) 


Welding procedure specification. 


metal arc welding of chromium-nickel steel (300 series), 
11:40941 (R;US) 
Welded Joints 
Examination of weld hot cracking in a transition joint between 
HP 9-4-20 steel and 21-6-9 stainless steel, 1141316 (R;US) 
STANDARD MODEL 
Renormalization 
Finite renormalization effects in the induced s-bard-italicH- 
italic vertex, 11:42082 (J;US) 
STANDING CROP 


See BIOMASS 
STAR EVOLUTION 
Hydrodynamics 


Linear and nonlinear dynamic stability of rotating n = 3/2 
polytropes, 11:41942 (J;US) 
STARS 
See also NEUTRON STARS 


Meetings 
Contributions to Proceedings from the NATO Advanced 
Research W: on the Seismology of the Sun and the 
Distant Stars, 11:41933 (R;US) 


Contributions to Proceedings from the NATO Advanced 
Research W: on the Seismology of the Sun and the 
Distant Stars, 11:41933 (R;US) 

STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATISTICS 

Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 

O Codes 

Data acquisition and reduction software for a self-nulling 

ellipsometer, 11:42262 (R;US) 
S Codes 
Data acquisition and reduction software for a self-nulling 
ellipsometer, 11:42262 (R;US) 
T Codes 
Data acquisition and reduction software for a self-nulling 
, 11:42262 (R;US) 
STEADY-STATE FUSION REACTORS 
Carrent-Drive 


Heating 
Feasibility of steady-state spheromak operation by ECRH 
current drive, 11:42313 (J;AT) 
STEAM 
Corrosive Effects 
Deposition and erosion-corrosion rippling in boiler tubes, 
11:40958 (R;NL) 
STEAM CONDENSERS 


Condenser performance monitoring, 11:40308 (RA;US) 
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Condenser performance monitoring, 11:40308 (RA;US) 
Performance 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
Performance Testing 
Condenser performance monitoring, 11:40308 (RA;US) 
STEAM COOLANT 
See STEAM 
STEAM DRIVE PROCESS 
See FLUID INJECTION PROCESSES 
STEAM EXPLOSION PROCESS 
See AUTOHYDROLYSIS 
STEAM GENERATORS 


Damping 
Dynamic characteristics of heat exchanger tubes vibrating in a 
tube support plate inactive mode, 11:40429 (BA;US) 


models and method of solution, 11:40416 (R;US) 
ATHOS3: a computer program for thermal-hydraulic analysis 
_ Of steam generators. Volume 2. Programmer’s manual, 
11:40344 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 3. User’s manual, 11:40417 
(R;US) 

Sidestream condensate polishing for PWRs, 11:40343 (R;US) 


ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 1. Mathematical and physical 
models and method of solution, 11:40416 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 2. Programmer's manual, 
11:40344 (R;US) 

ATHOS3: a computer program for thermal-hydraulic analysis 
of steam generators. Volume 3. User’s manual, 11:40417 
(R;US) 

Sidestream condensate polishing for PWRs, 11:40343 (R;US) 

Leaks 

Resolution of steam generator integrity questions, 11:40517 

(RA;US) 
Mechanical Vibrations 

Dynamic characteristics of heat exchanger tubes vibrating in a 

tube support plate inactive mode, 11:40429 (BA;US) 
Performance 

Oxide growth mechanisms on chromium alloy steels. Final 

report, 11:40350 (R;US) 


Resolution of steam generator integrity questions, 11:40517 

(RA;US) 
Tubes 

Application of Relap-5 to the analysis of the Doel-2 steam 
generator tube rupture accident and studies of the Doel 1-2 
loss of feedwater and feedwaterline break accidents, 
11:40574 (RA;US) 

Crevice hideout return testing. Final report, 11:40418 (R;US) 

Fluid forces on two circular cylinders in crossflow, 11:41296 
(R;US) 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 3. Boric acid and acetic acid remedial methods. 
Final report, 11:40349 (R;US) 

Remedial methods for intergranular attack of Alloy 600 tubing. 
Volume 1. Plant corrosion and remedial 
methods. Final report, 11:40347 (R;US) 

Remedial methods for intergranular attack of alloy 600 tubing. 
Volume 2. Additives and test plants for remedial methods. 
Final report, 11:40348 (R;US) 

STEAM LINES 
Heat Losses 
Parameter estimation study of heat losses from underground 
steam pipelines, 11:40869 (R;US) 
Ruptures 
Similarity analysis of large stream line break LOCAs in 
ROSA-III, FIST and BWR/6, 11:40580 (RA;US) 
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Turbine cycle heat rate testing, 11:40298 (RA;US) 
Leaks 


Estimating the from HP to IP turbine sections, 
11:40305 (RA;US) 
Lubrication 
Guidelines for maintaining steam turbine lubrication systems. 
Final report, 11:40310 (R;US) 
Performance 
Turbine cycle and instrumentation, 11:40292 (RA;US) 
Performance Testing 
1984 power plant performance monitoring workshop: 
proceedings, 11:40286 (R;US) 
Nonradioactive tracer for turbine performance tests, 11:40303 
(RA;US) 
11:40306 (RA;US) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
MANGANESE STEELS 
STEELS 
STAINLESS STEELS 
Containment Systems 
Crack propagation in high strain regions of a steel 
containment, 11:40923 (R;US) 
Protection 


Corrosion-resistant amorphous metallic coatings: baseline 

development. Progress October 7, 1983-October 6, 
1984, 11:40918 (R;US) 

Crack Propagation 

Applications of elastic-viscoplastic constitutive models in 


dynamic analyses of crack run-arrest events, 11:40913 (R;US) 


Crack propagation in high strain regions of a steel 
containment, 11:40923 (R;US) 
Fracture 


Mechanics 
Finite element analysis for calculating the calibration curves of 


fracture mechanics specimens of different thickness for 
electrical d.c. potential crack monitoring systems, 11:40921 
(R;DE;In German) 
Fracture Properties 
Applications of elastic-viscoplastic constitutive models in 


dynamic analyses of crack run-arrest events, 11:40913 (R;US) 


Gas Tungsten-Arc Welding 
Welding procedure specification. Supplement 1. Records of 
tests. Gas tungsten arc welding of 
AISI 41XX steels (4130 and 4142), 11:40939 (R;US) 
Laser Welding 
Calculated transient two-dimensional marangoni flow in a 
pulsed-laser weld pool, 11:41015 (B;US) 
Materials Testing 


Examination of weld hot cracking in a transition joint between 


HP 9-4-20 steel and 21-6-9 stainless steel, 11:41316 (R;US) 
Mechanical 


Properties 
Heavy-section steel smiannual 


technology program progress 
report, October 1985-Marcg 1986 Volume 3, No. 1, 11:40933 


(R;US) 
Physical 


Properties 
Heavy-section steel smiannual 


technology program progress 
report, October 1985-Marcg 1986 Volume 3, No. 1, 11:40933 


(R;US) 
Pitting Corrosion 


Long-term performance of materials used for high-level waste 
ing. Annual report, year four, April 1985-March 1986. 


packaging. 
Volume 4, 11:40934 (R;US) 
Quantitative Chemical Analysis 


Arc nebulization for elemental analysis of conducting solids by 


inductively coupled plasma mass spectrometry, 11:41147 
G;US) 


STOVER 
Depolarization 


Reactor Materials 
Crack propagation in high strain regions of a steel 
containment, 11:40923 (R;US) 
Research Programs 
Heavy-section steel technology program smiannual progress 
report, October 1985-Marcg 1986 Volume 3, No. 1, 11:40933 


packaging. 
Volume 4, 11:40934 (R;US) 
Welded Joints 

Examination of weld hot cracking in a transition joint between 

HP 9-4-20 steel and 21-6-9 stainless steel, 11:41316 (R;US) 
Welding 

Effects of inertia weld parameters and contamination on weld 
flash shape and on joint strength: an improved study, 
11:40981 (R;US) 

STELLARATORS 
Fokker-Planck Equation 

Bounce-averaged Fokker-Planck code for stellarator transport, 

11:42316 G;AT) 
STERILIZATION 
Hazardous Materials 

Health-hazard evaluation report HETA 83-335-1618, Kendali 
Company, Augusta, Georgia (Ethylene oxide), 11:41558 
(R;US) 

Industry-wide studies report: a walk-through survey of 
Griffiths Laboratories USA, Inc., Union, New Jersey, and 
Microbiotrol, Inc., Bound Brook, New Jersey (Ethylene 
oxide, propylene oxide, or ethylene oxide/freon mixture), 
11:41557 (R;US) 

STIMULATED EMISSION DEVICES 


See LASERS 
MASERS 


STIRLING ENGINES 


Design 
, Mod II Automotive Stirling Engine design description and 
performance projections, 11:40881 (B;US) 
STOMACH 
Carcinomas 
Helium charged-particle radiotherapy of locally advanced 
carcinoma of the esophagus, stomach, and biliary tract, 
11:41708 (J;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Geology 
Compressed air energy storage in porous media, 11:40674 
(RA;US) 
STORAGE RINGS 


See also HERA STORAGE RING 
PETRA STORAGE RING 
SPEAR 
SUPERCONDUCTING SUPER COLLIDER 


Beam Dynamics 
Particle tracking, 11:41404 (R;DE) 
Depolarization 
ar se np of the electron spin in storage rings by 
nonlinear spin-orbit seam it 11:41403 (R;DE;In German) 

STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE (WASTES) 

See WASTE STORAGE 
STORES 

See COMMERCIAL BUILDINGS 
STOVER 

See AGRICULTURAL WASTES 





STRAIN GAGES 
Data Processing 


STRAIN GAGES 
Data Processing 
Technical manual, data reduction software for gage 
comparison experiments in the WIPP, 11:40014 (R;US) 
Design 
Gage for measuring displacements in rock samples, 11:41103 
(P;US) 


Repair 
DNA double strand breaks in rat epidermis 
irradiation with electrons, 11:41724 (R;US) 
Radioinduction 
Theoretical investi of the production of strand breaks in 
DNA by water radicals, 11:41752 (J;GB) 
STRANGE PARTICLES 
See also F MESONS 
Meson Spectroscopy 
Study of the strange meson spectrum as observed in the 
reaction K~ p — anti K® 7* a" n at 11 GeV/C, 11:42020 
(R;US) 
Particle Production 
Inclusive strange-particle production in single-vee events in 
200-GeV/c-italic m~ N interactions, 11:42030 (J;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM F RESERVE 
Economic support Final report, May 1984-April 
1985, 11:40855 (R;US) 


Analysis of oil withdrawal and distribution tests for the 
Strategic Petroleum Reserve, 11:39701 (R;US) 
Environmental Effects 
Fossil Energy Program quarterly progress report for the 


period ending March 31, 1986, 11:39448 (R;US) 
STRAW 


Bioconversion 
Thermochemical pretreatment of lignocellulosic biomass for 
increasing anaerobic biodegradability to methane. Final 
report, 1 November 1982-30 April 1985, 11:40093 (R;US) 


See also RIVERS 
Radionuclide Migration 
Concentration of radionuclides in fresh water fish downstream 
of Rancho Seco Nuclear Generating Plant, 11:41660 (R;US) 


See ROADS 


Propagation 
Crack-tip chemistry and fracture mechanics-based model of the 
crack growth rate/stress intensity relationship for Ni + P, 
11:40957 (R;US) 
STRESS INTENSITY FACTORS 
Instruments 


Measuring 
Wireline hydraulic fracturing tool for the determination of in- 
situ stress contrasts, 11:39906 (RA;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 


Limitations of heterotic superstring phenomenology, 11:42122 
G;US) 
New heterotic string theories in uncompactified dimensions < 
10, 11:42107 (R;GB) 
Invariance 


Modular invariance and string model classification, 11:42088 
(R;DE) 
Field Algebra 
“hoe structure of open string interactions, 11:42095 
Field Theories 
New heterotic string theories in uncompactified dimensions < 
10, 11:42107 (R;GB) 
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Gauge Invariance 
Algebraic structure of open string interactions, 11:42095 
(R;US) 


Propagator 
String propagation in a tachyon background, 11:42121 (J;US) 
Spin 


Spin content of the bosonic string, 11:42094 (R;US) 
STRIPED BASS 
Animal Growth 
Estimation of lzcgemouth bass, Micropterus salmoides 
Lacepede, growth using the liver somatic index and 
physiological variables, 11:41637 (J;GB) 
STRONTIUM 


tal studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
Distribution Functions 
Zeolitized tuffs of Mount Vulture. Mineralogical and physico- 
chemical study for use as decontaminants of radioactive 
solutions, 11:41903 (R;IT) 
Solvent Extraction 
Membrane extraction in preconcentration of uranium, fission 
products and corrosion radionuclides, 11:41129 (RA;XA) 
STRONTIUM 90 
Fission Products 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Radioactive Effluents 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Concentration 
Early history of soil contamination with fission products, 
11:41618 (RA;DE;In German) 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 


Alternative separation processes for fluid mixtures 
(Ethylbenzene-styrene separation), 11:40843 (R;US) 
Sorptive Properties 
Adsorption of aliphatic, alicyclic, and aromatic hydrocarbons 
on poly(ethylvinylbenzene-divinylbenzene) adsorbent at from 
effective zero to finite adsorbate surface coverage, 11:41152 
(J;US) 


Thermodynamic Properties 
Adsorption of aliphatic, alicyclic, and aromatic hydrocarbons 
on poly(ethylvinylbenzene-divinylbenzene) adsorbent at from 
effective zero to finite adsorbate surface coverage, 11:41152 
(J;US) 
STYRENE POLYMERS 
See POLYSTYRENE 
SU-6 GROUPS 
SU(® grand unified model, 11:42079 (R;US) 
SUBBITUMINOUS COAL 
Ashes 
Gas turbine fuel from low-rank coal, 11:39533 (R;US) 


Gas turbine fuel from low-rank coal, 11:39533 (R;US) 
Flotation 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
NMR Spectra 
Kinetics of catalyzed steam of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 


Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
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SUBCONTRACTORS 
See CONTRACTORS 
SUBCRITICAL ASSEMBLIES 
Criticality 


Study of neutron noise from reflected, metal assemblies with 
criticality safety applications in mind, 11:40398 (RA;US) 
Factors 
leynman variance-to-mean method, 11:40397 (RA;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSURFACE ENVIRONMENTS 
Environmental Transport 
Pacific Northwest Laboratory annual report for 1985 to the 
DOE Office of Energy Research. Part 2. Environmental 
sciences, 11:41602 (R;US) 
SUBURBS 
See URBAN AREAS 
SUCROSE 
See SACCHAROSE 
SUGAR 
See SACCHAROSE 
SUGAR INDUSTRY 
Processes 
Energy-efficient membrane separations in the sweetener 
industry. Final report, 11:40842 (R;US) 
SUGARS 
See SACCHARIDES 
SULFATES 
Air Pollution 
Further case studies on the impact of mesoscale convective 
systems on regional ozone and haze distributions, 11:41565 
(R;US) 


Desorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 


Sulfate mobility in acid soils and implications with respect to 
cation leaching: a review, 11:41609 (R;US) 


Sorption 
Sorption-desorption capacity of oil shale materials. Volume 2. 
Experimental methods and results, 11:39927 (R;US) 
ee ee oe eee 
cation leaching: a review, 11:41609 (R;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFITES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Sorptive Properties 
ON eee solutions of sodium 
sulfite and transition metal complexes, 11:41166 (R;DE;In 


super acid electrolytes. Final report, June 
1982-December 1985, 11:40759 (R;US) 
Solvent Properties 
Extraction of trivalent lanthanides by a mixture of 
fonic acid and a crown ether, 
11:41148 (;US) 


Absorption Spectra 
Sulfur K edge X-ray absorption studies using the SSRL 54- 
pole wiggler in undulator mode, 11:41419 (BA;US) 


Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 


Levels 
Local structure of S impurities in GaAs, 11:41101 (J;US) 
Fluorescence Spectroscopy 
High resolution X-ray fluorescence spectroscopy a potentially 
useful technique for chemical bonding studies in fossil fuels, 
11:39515 (;US) 
Spectroscopy 


spectroscopy of SO3~, Ss~, and S,;O~, 11:41170 
(J;US) 


SULFURIC ACID 
Vapor Condensation 


Photoelectron 
spectroscopy of SO2~, Ss~, and S,0~, 11:41170 
G;US) 


X-Ray Fluorescence Analysis 
Sulfur K edge X-ray absorption studies using the SSRL 54- 
pole wiggler in undulator mode, 11:41419 (BA;US) 
X-Ray 
High resolution X-ray fluorescence spectroscopy 2 potentially 
useful technique for chemical bonding studies in fossil fuels, 
11:39515 (J;US) 
SULFUR DIOXIDE 


Sulfur/alkali/calcium oxide sorbent interaction in pressurized 
coal combustors, 11:39519 (B;US) 
Air Pollution Abatement 
Sulfur/alkali/calcium oxide sorbent interaction in pressurized 
coal combustors, 11:39519 (B;US) 
Air Pollution Control 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Atmospheric Chemistry 
Dry deposition monitoring and research under national acidic 
assessment program. Final report, 11:41542 
(R;US) 


Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Corrosive Effects 
Effects of SO: scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Oxidation 
Measurement of acid deposition in regenerative air preheaters, 
11:40291 (RA;US) 


Investigation of and reactor design for the reduction of gases 
rich in SO. from regenerative stack gas desulphurization 
plants using anthracite, 11:40323 (R;DE;In German) 

Removal 

Combined NO/sub x//SO/sub x/ using an electrochemical 
membrane concentrator. Six month progress report, 11:39517 
(R;US) 

SULFUR FLUORIDES 


Research for electric energy systems. Annual report, 
December 1985, 11:40326 (R;US) 
Pyrolysis 
Flow and temperature fields of the gas in laser- 
powered homogeneous pyrolysis, 11:41233 (J;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 


See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 


Mass Spectroscopy 
Photoelectron spectroscopy of SOsp, Ss~, and S,0~, 11:41170 
(J;US) 


Spectroscopy 
Photoelectron spectroscopy of SO:~, Ss~, and S,0~, 11:41170 
G;US) 


See SULFUR 
SULFUR TRIOXIDE 
Decomposition 


ee investigation of thermochemical transport for 


solar applications using sulfur trioxide, 11:40188 (R;US) 
SULFURIC ACID 


Deposition 
Measurement of acid deposition in regenerative air preheaters, 
11:40291 (RA;US) 
Dew Point 
Measurement of acid deposition in regenerative air preheaters, 
11:40291 (RA;US) 
Vapor Condensation 
Measurement of acid deposition in regenerative air preheaters, 
11:40291 (RA;US) 





SUN 
Magnetic Field Configurations 


SUN 
Magnetic Field Configurations 
Magnetic reconnection in space and laboratory plasmas; 
Proceedings of the Chapman Conference on Magnetic 
Reconnection, Los Alamos, NM, October 3-7, 1983, 
11:41952 (B;US) 


Meetings 
Contributions to Proceedings from the NATO Advanced 
Research Wi on the Seismology of the Sun and the 
Distant Stars, 11:41933 (R;US) 


Seismology 
Contributions to Proceedings from the NATO Advanced 
Research Wi on the Seismology of the Sun and the 
Distant Stars, 11:41933 (R;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 


Supercomputers, architecture and vectorization, 11:42405 
(R;NL;In Dutch) 
Design ‘ 
Supercomputers, architecture and vectorization, 11:42405 
(R;NL;In Dutch) 
Mathematical Models 


On input/output speedup in tightly coupled multiprocessors, 
11:42415 (J;US) 


On input/output speedup in-tightly coupled multiprocessors, 
11:42415 (;US) 


ad activities of the Federal Coordinating Council 
and Technology and the 
sueounes of Energy's supercomputer. program, 11:40716 
(BA;US) 


A survey of high performance computers, 11:42425 (BA;US) 
SUPERCONDUCTING FILMS 
Deposition 
1 January-30 June 1985, 11:41023 (R;US) 
Flux 


ic generation of magnetic flux in thin-film 
superconductors, 11:42250 (J;US) 


Thermoelectric generation of magnetic flux in thin-film 
superconductors, 11:42250 (J;US) 
SUPERCONDUCTING JUNCTIONS 
Fabrication 
1 January-30 June 1985, 11:41023 (R;US) 
SUPERCO MAGNETS 
Computer Codes 
SCALAR, VECTOR, FESS programs for numerical 
simulation of electromagnet systems for electrophysical 
installations, 11:41396 (R;SU;In Russian) 
Simulation 
ee VECTOR, FESS programs for numerical 
ulation of electromagnet systems for electrophysical 
installations, 11:41396 (R;SU;In Russian) 
Control 
Magnet current regulation in the SSC, 11:41385 (R;US) 
Cryostats 


SSC dipole log manget model cryostat design 
production experience, 11:41387 (R;US) 


and initial 


Superconducting magnet frontiers, 11:41400 (BA;US) 
Electric Currents 
Magnet current regulation in the SSC, 11:41385 (R;US) 


Normal zone detectors for a large number of inductively 
coupled coils, 11:41279 (J;US) 
Power Supplies 
250 A stabilizer for artine wteccontaateg solenoid of 
gyrotron generator for plasma SHF er at the tokamak 
devices, 11:42338 (R;SU;In Russian) 
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Quenching 
Design and operation of the quench protection system for the 
Fermilab Tevatron, 11:41386 (R;US) 
Reviews 
ee eS + an 
fusion applications, 11:42361 (R;US) 


Magnet system studies for the ZEUS experiment, 11:41397 
(R;GB) 


Superconductivity 
Normal zone detectors for a large number of inductively 
coupled coils, 11:41279 (J;US) 
Uses 
Superconducting magnet frontiers, 11:41400 (BA;US) 
SUPERCONDUCTING SUPER COLLIDER 
Beam Bunching 
High luminosity anti p-p ring, 11:41416 (RA;US) 
Beam Dynamics 
anti p production and momentum spread reduction of anti p's, 
11:41412 (RA;US) 
Beam Luminosity 
High luminosity anti p-p ring, 11:41416 (RA;US) 
Beam Production 
anti p production and momentum spread reduction of anti p’s, 
11:41412 (RA;US) 
Scaling Tevatron I antiproton fluxes for application to the 
SSC, 11:41414 (RA;US) 
Beam-Beam Interactions 
High luminosity anti p-p ring, 11:41416 (RA;US) 


Design requirements for log(s) physics, 11:41407 (RA;US) 
Elastic scattering measurements at the SSC, 11:41408 (RA;US) 
Experimental considerations, 11:41409 (RA;US) 
Issues for the anti pp SSC workshop, 11:41405 (RA;US) 
Scenario for a proton-antiproton collider at 20 x 20 TeV? and 
10** cm~? s~* luminosity, 11:41417 (RA;US) 

Electron Cooling 

Intermediate energy electron cooling to improve the 
luminosity of an anti pp SSC, 11:41415 (RA;US) 


Experiment Planning 
B°-anti B® oscillations at the SSC, 11:42051 (RA;US) 
Elastic scattering measurements at the SSC, 11:41408 (RA;US) 
Experimental considerations, 11:41409 (RA;US) 
Issues for the anti pp SSC workshop, 11:41405 (RA;US) 
QCD working group (theory), 11:42042 (RA;US) 
Supersymmetry at the Superconducting Super Collider, 
11:42049 (RA;US) 
Momentum Cooling 
Antiproton betatron cooling for SSC, 11:41410 (RA;US) 
Fast stochastic cooling of batches of 10° particles, 11:41411 
(RA;US) 
Proton cooling for the SSC, 11:41413 (RA;US) 
Shower Counters 
Event pile-up in high-p/sub T/ collisions, 11:41406 (RA;US) 
Experimental considerations, 11:41409 (RA;US) 


Scenario for a proton-antiproton collider at 20 x 20 TeV? and 
10** cm-? s~? luminosity, 11:41417 (RA;US) 


Superconducting Magnets 

Magnet current regulation in the SSC, 11:41385 (R;US) 

SSC dipole log manget model cryostat design and initial 
production experience, 11:41387 (R;US) 

SUPERCONDUCTORS 
See also STABILIZED SUPERCONDUCTORS 

Shear induced superconductivity in B(BEDT-TTF pls, 

11:41079 (R;US) 


Compounds 
Superconductivity of thin-film intermetallic compounds. 
Annual report, 1 September 1984-31 August 1985, 11:40904 
(R;US) 
Thin Films 
Superconductivity of thin-film intermetallic compounds. 
Annual report, 1 September 1984-31 August 1985, 11:40904 
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SUPERCRITICAL GAS EXTRACTION 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
SUPERFLUIDITY 
Nonlinear Problems 
New hierarchy of nonlinear evolution equations containing the 
Pohimeyer-Lund-Regge equation, 11:41996 (R;FR) 
SUPERFUND 
Hazardous Materials 
EPA (Environmental Protection y) Hazardous Waste 
Engineering Research Laboratory's research program in 
support of Superfund, 11:41610 (R;US) 
SUPERGRAVITY 
~- Field Equations 
Colliding plane waves in N-italic = 1 classical supergravity, 
11:42265 (J;US) 
SUPERHEATERS 
Materials 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
SUPERLATTICES 
Fabrication 
Impact ionization coefficients in In/sub 0.2/Ga/sub 
0.8/As/GaAs strained-layer superlattices, 11:41088 (J;US) 
SUPERNOVA REMNANTS 
Synchrotron Radiation 
Electron spectra in the nebula of the supernova 
remnant G 29.7 - 0.3, 11:41922 (R;FR) 
SUPERSYMMETRY 


Theoretical high energy and nuclear physics, 11:42041 (R;US) _ 


Electron-Positron Interactions 
Search for supersymmetric particles at PEP and PETRA, 
11:42000 (R;DE) 
Fermions 
Supersymmetry among free fermions and superstrings, 11:42086 
G;NL) 
Particles 
Search for single photons from radiative neutrino or 
supersymmetric particle production, 11:42022 (R;US) 
String Models 


G;NL) 


Breaking 
Spontaneously broken extended supersymmetry: Full superfield 
formulation, 11:42080 (R;DE) 
Two-photon decay widths of Higgs 
supersymmetry, 11:42083 (J;US) 
SUPERTANKERS 
See TANKER SHIPS 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY DISRUPTION 
Emergency Plans 
Economic support 
1985, 11:40855 “0D 
SURFACE AIR 
Natural Radioactivity 
Investigation of the fluctuation range of activity concentrations 
of natural radionuclides in surface air, 1108588 (RA;DE;In 
German) 
Seasonal fluctuations of the uranium and deeahesl contents in 
aerosols in surface air, 11:41576 (RA;DE;In German) 
Temperature Monitoring 
Influence of Pacific Sea surface temperatures on seasonal 
a ee 
11:41517 G;AT) 
SURFACE BARRIER DETECTORS 
Noise 
Measuring problems of the determination of noise 
characteristic of semiconductor detectors, 11:41468 (R;PL;In 
Polish) 
SURFACE COATING 
Sputtering 
Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 


among free fermions and superstrings, 11:42086 


bosons in minimal broken 


Final report, May 1984-April 


SURFACE MINING 
Comparative Evaluations 

Wet mining, moulding and transport methods for raw peat, 

11:39531 (R;FIIn Finnish) 
Economic Analysis 

Wet mining, moulding and transport methods for raw peat, 

11:39531 (R;FI;In Finnish) 
Mining Equipment 

Coal research projects: exploration, mining and preparation, 
update 1986 nner 367 RIP’s; aden can 11:39526 
(R;GB) 

Research Programs — 

Coal research projects: exploration, mining and preparation, 
update 1986 Oma 3 367 RIP’s; global aspects), 11:39526 
(R;GB) 

SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


SEAS 
STREAMS 


Chemical Composition 
Deuterium and chloride content of soil moisture, ground and 
surface waters from Marvanka Basin, Anantapur, India, 
11:41596 (RA;XA) 
Isotope Ratio 
Deuterium and chloride content of soil moisture, ground and 
surface waters from Marvanka Basin, Anantapur, India, 
11:41596 (RA;XA) 


Kr-85 in the atmosphere, in ground water and in surface 
waters, 11:41656 (RA;DE;In German) 
SURFACES 
Direct Solar Radiation 
Transformation of direct solar radiation to tilted surfaces, 
11:40117 (RA;US) 
Insolation 
Real time comparison of models estimating irradiation on 
sloping surfaces, 11:40116 (RA;US) 
Validation of an anisotropic model estimating insolation on 
tilted surfaces, 11:40115 (RA;US) 
Order-Disorder Transformations 
Comment on “Reliability of low-energy electron diffraction for 
studies of surface order-disorder phenomena”, 11:42247 
G;US) 


Programs 
Metals and Ceramics Division Materials Sciences Program. 
Annual progress report for period ending December 31, 
1985, 11:40902 (R;US) 
SURVEILLANCE 
Remote Viewing Equipment 
plan for the Modular Integrated Video System, 


Taavinunnanen gabbro massif. A compilation of results from 
geological, geophysical and hydrogeological investigations, 
11:41906 (R;SE) 

Radioactive Waste Disposal 

Taavinunnanen gabbro massif. A compilation of results from 
geological, geophysical and hydrogeological investigations, 
11:41906 (R;SE) 

Radioactive Waste Facilities 

Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 

waste management facilities, 11:40008 (R;US) 





SWEEP EFFICIENCY 
Calculation Methods 
Transient pressure analysis in composite reservoirs with 
rectangular discontinuities, 11:39679 (R;US) 
Measuring Methods 
Transient pressure analysis in composite reservoirs with 
rectangular discontinuities, 11:39679 (R;US) 


Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
acceptance of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 


See MEETINGS 
SYNCHROPHASOTRONS 

See SYNCHROTRONS 
SYNCHROTRON RADIATION SOURCES 


Design 
Status of SSRL Beam Line V, 11:41420 (BA;US) 
Monochromators 


Update on VUV beamlines, 11:41418 (BA;US) 
Operation 

Update on VUV beamlines, 11:41418 (BA;US) 
Radiation Flux 


A simple leveling scheme to keep the incident flux I/sub O/ 
constant, 11:41478 (BA;US) 
Wiggler Magnets 
Sulfur K edge X-ray absorption studies using the SSRL 54- 
pole wiggler in undulator mode, 11:41419 (BA;US) 
INS 


See also FERMILAB TEVATRON 


Planning 
Physics and a plan for a 45 GeV facility that extends the high- 
intensity capability in nuclear and particle physics, 11:41356 
(R;US) 
SYNTHANE PROCESS 
Combustion Kinetics 
Mathematical modeling of the SYNTHANE gasifier, 11:39491 
G;US) 


modeling of the SYNTHANE gasifier, 11:39491 


G;US) 


Chemical Reactions 
Liquid fuels from coal derived synthesis gas, 11:39481 (J;US) 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
PYROLYTIC OILS 
Energy Supplies 
Federal Power Commission: National Gas Survey, 11:39704 
(RA;US) 
Resource Assessment 
Federal Power Commission: National Gas Survey, 11:39704 
(RA;US) 
Technology Assessment 
Federal Power Commission: National Gas Survey, 11:39704 


(RA;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


T 


String propagation in a tachyon background, 11:42121 (J;US) 
TAIWAN 
Fossil-Fuel Power Plants 
Market for 


diesel-generating plant - Far East region and 
Oceania, 11:40312 (R;US) 
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TANDEM MIRROR DEVICES 
See TMR REACTORS 

TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 

TANDEM MIRRORS 


Prior to September 1983 this concept was indexed to TMX 
DEVICES. 


Instability 
RF stabilization of interchange ballooning modes, 11:42323 
GAT), 
Flute Instability 
Effect of large-amplitude perpendicularly-propagating RF 
waves on the interchange instability, 11:42307 (R;US) 
Plasma Confinement 
Task I: magnetic confinement fusion plasma theory. Annual 
report on fusion plasma theory, 11:42283 (R;US) 


Theory 
Task I: magnetic confinement fusion plasma theory. Annual 
report on fusion plasma theory, 11:42283 (R;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKER SHIPS 
Plans 


Economic support . Final report, May 1984-April 
1985, 11:40855 nee 


Stratification 
Numerical study of unsteady natural convection in a storage 
tank, 11:40222 (RA;US) 
TANTALATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Crystal Defects 
Protonic and oxygen-ion conduction in solid oxide electrolytes. 
Progress report, September 16, 1985-June 30, 1986 (KTaOs), 
11:41074 (R;US) 
Tonic Conductivity 
Protonic and oxygen-ion conduction in solid oxide electrolytes. 
Progress report, September 16, 1985-June 30, 1986 (KTaOs), 
11:41074 (R;US) 
TANTALUM 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
G;US) 


Investigation of temperature dependence of growth rate of 
oxide films on tantalum by method of interference indication, 
11:41013 (TJ;GB) 

Pions Plus 
Pions in bbc metals, 11:40922 (R;DE;In German) 
TANTALUM ALLOYS 
Ion Implantation 

Irradiation induced transformations in amorphous Cu/Ta and 

Cu/W alloys, 11:40963 (RA;US) 
Physical Radiation Effects 

Irradiation induced transformations in amorphous Cu/Ta and 

Cu/W alloys, 11:40963 (RA;US) 
TANTALUM IONS 
Ton-Atom Collisions 
Positron and delta electron emission in the system Ta + Th 
and Au + U, 11:41964 (R;DE) 
TAR 
See also BITUMENS 
COAL TAR 
Pyrolysis Products 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
TAR SAND OIL 
See BITUMENS 
TARGETS 
See cho AARNE 37 TARGET 
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CHROMIUM 52 TARGET 
CHROMIUM 53 TARGET 
COBALT 59 TARGET 
DEUTERIUM TARGET 
ERBIUM 166 TARGET 
GADOLINIUM 154 TARGET 
GERMANIUM 74 TARGET 
GOLD 197 TARGET 
HYDROGEN I TARGET 
ION BEAM TARGETS 
LANTHANUM 139 TARGET 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MOLYBDENUM 100 TARGET 
MOLYBDENUM 92 TARGET 
MOLYBDENUM 95 TARGET 
MOLYBDENUM 96 TARGET 
MOLYBDENUM 97 TARGET 
MOLYBDENUM 98 TARGET 
NEODYMIUM 142 TARGET 
NEPTUNIUM 237 TARGET 
NIOBIUM 93 TARGET 
OSMIUM 187 TARGET 
SAMARIUM 144 TARGET 
SAMARIUM 154 TARGET 
SCANDIUM 45 TARGET 
SILICON 28 TARGET 
SILVER 107 TARGET 
TECHNETIUM 99 TARGET 
TELLURIUM 124 TARGET 
THORIUM 232 TARGET 
THULIUM 169 TARGET 
TITANIUM 46 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
YTTERBIUM 174 TARGET 
YTTRIUM 89 TARGET 
ZINC 64 TARGET 
ZINC 66 TARGET 
ZINC 67 TARGET 
ZINC 70 TARGET 
ZIRCONIUM 92 TARGET 

Neutron Reactions 

Graphs of evaluated neutron cross sections in JENDL-2, 


11:42139 (R;JP) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Excited States 
Excited lepton search, 11:42015 (R;FR) 
Pair Production 
Electroweak interaction in the reaction e* e~—>* 2 at 
PETRA, 11:42012 (R;FR;In French) 
TAUONS 
See TAU PARTICLES 
TBP 


Chemical and radiolytic changes of the solvents and related 
effects on the Purex process, 11:39957 (RA;DE;In German) 
TEAPOT PROJECT 
Thermal Radiation 
Operation Teapot. Nevada Test Site, February-May 1955. 
Project 39.3, thermal radiation measurement, 11:41490 
(RUS) 
TECHNETIUM 
Geochemistry 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
Annual report, October 1984-September 1985. 
Volume 4, 11:41622 (R;US) 
Solubility 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects. Annual October 1984-September 1985. 
Volume 4, 11:41622 (R;US) 
Solvent Extraction 
Membrane extraction in preconcentration of uranium, fission 
products and corrosion radionuclides, 11:41129 (RA;XA) 


Progress in evaluation of radionuclide geochemical information 
" “ che 


Volume 4, 11:41622 (R;US) 


TECHNETIUM 99 


Studies on the preparation of radioactive labelled compounds 
(Development of *mTc instant labelling kits), 11:41222 
(R;KR;In Korean) 


Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
TECHNETIUM 99 TARGET 
Neutron Reactions 
Neutron cross section measurements using the ORELA: 
Ni(n,x), “Ca(n,x), *Ne(n,y), °Os(n,n ’), /sup 
186,187,188, 189/Os(n,x), 1°°Os(n,y), /sup 
148,149,150/Sm(n,y), *Ta(n,y), /sup 86,87,88/Sr(n,x), 
“ Ar(n,x), the stable tellurium isotopes (n,y), and 7*Ti(a,x). 
Progress report, September 1, 1985-May 31, 1986, 11:42169 
(R;US) 


TEDLAR 
Mechanical Properties 
Mechanical degradation of thin plastic films, 11:40247 (RA;US) 
TELESCOPE COUNTERS 


Cherenkov Counters 
Cerenkov imaging telescope for high energy gamma rays, 
11:41429 (RFR) (R;FR) 
Computerized Simulation 
Modeling a high energy gamma-ray telescope, 11:41425 (R;FR) 
Feasibility Studies 
Operating characteristics of a prototype high energy gamma- 
ray telescope, 11:41426 (R;FR) 
Performance Testing 
Improved time of flight gamma-ray telescope to monitor 
diffuse gamma-ray in the energy range 5 MeV - 50 MeV, 
11:41428 (R;FR) 
Si Semiconductor Detectors 
Test beam results for silicon microstrip detectors with VLSI 
read-out, 11:41455 (R;US) 
X-Ray Spectrometers 
Multiplex coding imaging spectrometers for X-ray astronomy, 
11:41431 (R;FR) 
TELESCOPES 


Optical Fabrication and Testing Workshop: Large Telescope 
NM, March 4-8, 1985, Proceedings, 


Optics, 
11:41278 (B;US) 
Fabrication 


Optical Fabrication and Testing Workshop: Large Telescope 


Optics, NM, March 4-8, 1985, Proceedings, 
11:41278 (B;US) 
TELEVISION 
Dose Equivalents 
Radiation exposure at VDU's - investigation of operational 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 
Some radiation measurements in the vicinity of TV and VDU 
screens, 11:41740 (RA;DE) 
Stray Radiation 
Radiation exposure at VDU’s - investigation of operational X- 
radiation from VDU terminals and TV receivers, 11:41739 
(RA;DE;In German) 


Spectra 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
Crystal Structure 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
Neutron Reactions 
“la of Physics, University of Edinburgh, 11:42173 
(RA;GB) 


Photoelectron Spectroscopy 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
X-Ray Spectra 
The structure of Silicon-Tellurium glasses, 11:41109 (BA;US) 
TELLURIUM 124 TARGET 
Carbon 12 Reactions 
Dynamic moment of inertia in the barium and cerium region, 
11:42170 (RA;FI) 





Policy 
Factors influencing the development of a ground-water 
protection strategy by the State of Tennessee, 11:41663 
(R;US) 


TENSILE 
Test Facilities 
Stress rupture test rig design for evaluating, ceramic material 
specimens, 11:41038 (J;IT) 
TENSILE STRENGTH 
See TENSILE PROPERTIES - 
TERBIUM 150 
Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 
TERBIUM BORIDES 


Moessbaner Effect 
57Fe Moessbauer study of RE2Fe..B, 11:41026 (R;FR) 
BACKGROUND 


150/sup */, 11:42185 (J;US) 
150/sup */, 11:42185 (J;US) 


See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 


Speciation in freshwater and terrestrial systems, 11:41568 
(R;US) 
Response to comment: climatic change and the 


broadscale © 
distribution of terrestrial ecosystem complexes, 11:41574 
G;NL) 


Lethal effects of gamma radiation upon 
microbial population, 11:41758 GUS) US) 


ts of a natural 


i Facility for 
thermochemical energy transport studies, 11:40091 (R;US) 
Fabrication 
CLEA: the Closed Loop Efficiency Analysis Facility for 
thermochemical energy transport studies, 11:40091 (R;US) 


Operation 
Sandia formability testing facility, 11:40995 (RA;US) 


TEST WELLS 
See EXPLORATORY WELLS 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Formation Free Enthalpy 


Thermodynamic characterization of condensed-ring 


ical summary 
1984-December 31, 1985, 11:41182 (R;US) 
,TETRASELENAFULVALENE 


See TMTSF 
TETRATHIAFULVALENE TETRACYANOQUINODIMETHA 
See TTF-TCNQ 
TEVATRON 
See FERMILAB TEVATRON 
TEXAS 
Natural Gas Deposits 
Brief report on the Cotton Valley Lime (Gilmer Limestone) of 
northeast Texas, 11:39726 (RA;US) 
Gas well stimulation using coiled tubing and acid with a 
mutual solvent, 11:39900 (RA;US) 
Large frac jobs open Cotton Valley Sands, 11:39874 (RA;US) 
Status reports on the Fort Worth Basin, 11:39889 (RA;US) 
Western Gas Sands Project status report, 11:39787 (RA;US) 
Natural Gas Fields 
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Sand: prop holds open record frac in:east Toms, 11:39876 


Fracturing fluid rock interaction of Cotton Valley Lime 
Formation, 11:39837 (RA;US) 
Gas well stimulation using coiled tubing and acid with a 
mutual solvent, 11:39900 (RA;US) 
Record foam frac spurs production in Cotton Valley Lime, 
11:39916 (RA;US) 
Sand prop holds open record frac in east Texas, 11:39876 
(RA;US) 
Status reports on the Fort Worth Basin, 11:39889 (RA;US) 
Oil Fields 
Combined analysis of post fracturing performance and 
buildup data for evaluating an MHF Gas Well, 11:39663 
(RA;US) 
Reservoir Rock 
Microstructural damage in Cotton Valley Formation cores, 
11:41897 (RA;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
Plasma Confinement 
Plasma confinement theory. Progress report, October 1, 1985- 
September 31, 1986, 11:42287 (R;US) 


Coloration 
Application of chemicals to substrates without the use of 
liquids: solid-on-solid processing. Technical 
2, October 1-December 31, 1984, 11:41071 (R;US) 
Surface Coating 
Application of chemicals to substrates without the use of 
liquids: solid-on-solid processing. Technical p: 
2, October 1-December 31, 1984, 11:41071 (R;US) 
TEXTOR TOKAMAK 
Limiters 
Surface profiles for ALT-II tiles, 11:42347 (R;US) 
Plasma Diagnostics 
Enhanced small scale turbulence oscillations correlated to 
sawtooth relaxations in the TEXTOR tokamak, 11:42299 
(R;DE) 
Plasma Waves 
Enhanced small scale turbulence oscillations correlated to 
sawtooth relaxations in the TEXTOR tokamak, 11:42299 
(R;DE) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Electron Temperature 
Evolution of the electron temperature profile of ohmically 
heated plasmas in TFTR, 11:42321 (J;AT) 


Neutral beam interlock system on TFTR using infrared 
pyrometry, 11:42344 (R;US) 


TFTR and other large tokamaks, 11:42327 (R;US) 
THALAMUS 
Nuclear Magnetic Resonance 
Interest of Nuclear Magnetic Resonance imaging for the study 
of vascular lesions of the Thalamus, 11:41681 (R;FR;In 
French) 
THALLIUM 
Solvent Extraction 
Masking, chelation, and solvent extraction for the 
determination of sub-parts-per-million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 
THALLIUM 209 
Alpha Decay 
Emission probabilities of y-rays associated with the decay of 
°Th and its pinteena. 11 42195 (;GB) 
Emission 
Emission probabilities of y-rays associated with the decay of 
2°Th and its daughters, 11:42195 (J;GB) 
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THEOPHYLLINE 


Solubility 
Solubilities of caffeine and theophylline in supercritical 
ammonia, 11:41207 (J;NL) 
THERMAL CONDUCTIVITY 
Measuring Methods 
Comparative thermal conductivity measurements at Sandia 
National Laboratories, 11:41473 (R;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Biological Effects 
Laboratory simulation of fish passage through a heated water 
discharge, 11:41759 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 


Second law optimization of a sensible heat thermal energy 
storage system with a distributed storage element, 11:40696 
(R;US) 


Performance 
Performance monitoring of central plant equipment in the 
mechanical engineering building at the University of New 
Mexico, 11:40820 (RA;US) 
THERMAL GRAVIMETRIC ANALYSIS 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
THERMAL INSULATION 
Hazardous Materials 
Health-hazard evaluation report HETA 84-213, 391-1619, 
Duluth Community Action Program, Duluth, 
11:41560 (R;US) 
Thermal Conductivity 
Assessment of accuracy of in-situ methods for measuring 
-envelope thermal resistance, 11:40829 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
Data Acquisition 
Conceptual study of the LB/TS (Large Blast/Thermal 
Simulator) instrumentation, data acquisition and facility 
controls system. Technical report, 14 September 1983-31 
May 1984, 11:41509 (R;US) 


Measuring Methods 
Conceptual study of the LB/TS (Large Blast/Thermal 
Simulator) instrumentation, data acquisition and facility 
controls system. Technical report, 14 September 1983-31 
May 1984, 11:41509 (R;US) 
Radiation Flux 
Endview radiation from LNG (li natural gas) trench 
fires. Final report, August 1985-March 1986, 11:39773 
(R;US) 


Conceptual study of the LB/TS (Large Blast/Thermal 
Simulator) instrumentation, data acquisition and facility 
controls system. Technical report, 14 September 1983-31 
May 1984, 11:41509 (R;US) 

Simulators 

Implementation of thermal models and algorithms at Field 
Command, DNA (Defense Nuclear ). Technical 
report, 25 May 1983-31 March 1984, 11:41481 (R;US) 

THERMAL REACTORS 
See also BELLEFONTE-1 REACTOR 
2 REACTOR 
BSR-1 REACTOR 
BSR-2 REACTOR 
DIMPLE REACTOR 


ZION-1 REACTOR 
ZION-2 REACTOR 


Two-frequency, one-detector reactivity system (TFODRS), 
11:40399 (RA;US) 
Reactor Control Systems 
-Two-frequency, one-detector reactivity system (TFODRS), 
11:40399 (RA;US) 
THERMIONIC EMISSION 
Cathodes 


thermionic cathodes and fabrication thereof, 
11:40754 (P;US) 
THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
Calculation Methods 


ical summary 
1984-December 31, 1985, 11:41182 (R;US) 
THERMOGRAVIMETRY 
See THERMAL GRAVIMETRIC ANALYSIS 
THERMOLUMINESCENT DOSIMETRY 
Corrections 
Correction factors for TLD environment dosimetry, 11:41441 
(RA;DE;In German) 
INUCLEAR DEVICES 
Radiation Hazards 
Tritium problems in a thermonuclear fusion device. Work 
underway at CEA, 11:42325 (R;FR) 
THERMONUCLEAR POWER PLANTS 
Commercialization 
Commercial from inertial confinement fusion: issues and 
prospects, 11:42349 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Papers presented at the second international fusion reactor 
materials conference, 11:42357 (R;US) 
Creep 
Comprehensive modeling of creep fracture by grain boundary 
cavitation in irradiated structural alloys, 11:40996 (RA;US) 
Dielectric Properties 
Millimeter-wave properties of neutron-irradiated ceramics for 
RF-window MFE applications, 11:42330 (RA;US) 
Fracture Properties 
Cammniialint vind diiseiaatiataate grain boundary 
cavitation in irradiated structural alloys, 11:40996 (RA:US) 
Neutron Source Facilities 
Use of the National Low-Temperature Neutron Irradiation 
Facility (NLTNIF) for fusion materials research, 11:42332 
(RA;US) 


Physical Radiation Effects 
Continued swelling of spinel after neutron irradiation, 11:42331 
(RA;US) 
Effects of neutron-irradiation on MgAbO, and AlOs, 11:42329 
(RA;US) 
Irradiation effects on organic insulators, 11:42333 (RA;US) 
Radiation effects limits on superconducting magnets: data base 
for copper stabilizers, 11:42335 (RA;US) 
Shear Properties 
Strength of thin laminated polyimide/S2 glass under 
simultaneous face compression and interlaminar shear, 
11:42334 (RA;US) 
Thermodynamic Properties 
Solid tritium breeding materials, 11:42328 (RA;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 


See also ION BEAM FUSION REACTORS 
STEADY-STATE FUSION REACTORS 
TOKAMAK TYPE REACTORS 





esterase of 
experimental technology for fusion research, 11:42300 
(R;KR;In Korean) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPLASTICS 
Crystal Structure 
Structural refinement and DSC 


characterization of PEEK fiber 
(Poly(aryletheretherketone)), 11:41053 (R;US) 
FILMS 


Deposition 
Experimental thin film deposition and surface analysis 
techniques, 11:40698 (R;US) 
Structural Chemical Analysis 
Experimental thin film deposition and surface analysis 
techniques, 11:40698 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOIC ACIDS 


Synthesis 
Synthesis of amino derivatives of dithio acids as potential 
radiation-protective ts. Annual report, 15 March-31 
August 1983, 11:41713 (R;US) 
Synthesis of amino derivatives of dithio acids as potential 
radiation-protective agents. Final report, 15 March 1983-14 
March 1985, 11:41714 (R;US) 
THIOLS 
Radiosensitivity Effects 
Recent advances in neutron capture therapy (NCT), 11:41680 
(R;US) 
THIOPHENE 
Desulfurization 
Reduced molybdenum states in hydrodesulfurization. 
Investigations using Chevrel phase catalysts, 11:41178 
(BA;DE) 
THORIUM 
Ton-Atom Collisions 
Positron and delta electron emission in the system Ta + Th 
and Au + U, 11:41964 (R;DE) 
Solvent Extraction 
Solvent extraction of uranium, thorium and rare earths with 
dialkyidithiophosphoric acids, 11:41130 (RA;XA) 
THORIUM 228 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
THORIUM 229 
Alpha Decay 
Emission probabilities of y-rays associated with the decay of 
°Th and its daughters, 1142195 G;GB) 


Emission probabilities of y-rays associated with the decay of 
*2°Th and its daughters, 11:42195 (J;GB) 
THORIUM 230 
Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 
THORIUM 232 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements in marine algae sample, 11:41743 (R;XA) 


technical 


catalysts. Quarterly progress report No. 3, March 
1-June 30, 1986, 11:40087 Rus) 


ERA-11/18 / 3028 


NMR Spectra 
New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 3, March 
1-June 30, 1986, 11:40087 @US) 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 
Data Acquisition Systems 
Three Mile Island instrumentation system for characterization 
of electrical circuits, 11:40653 (BA;US) 
Electric Cables 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
Three Mile Island techniques to detect degradation in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Electric Contacts 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
Electronic Circuits 
Three Mile Island techniques to detect degradation in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Three Mile Island instrumentation system for characterization 
of electrical circuits, 11:40653 (BA;US) 
Loss of Coolant 
The effects of the TMI-2 accident and post-accident 
environments on cable/connection components - Program 
status report, 11:40652 (BA;US) 
Three Mile Island techniques to detect degradation in electrical 
measurement and control circuits, 11:40650 (BA;US) 
Three Mile Island instrumentation system for characterization 
of electrical circuits, 11:40653 (BA;US) 
Reactor Accidents 
Tellurium chemistry, tellurium release and deposition during 
the TMI-2 accident, 11:40615 (RA;US) 
THREE-BODY PROBLEM 
Faddeev Equations 
Spectral properties of kernels hsub(00,00)sup(0) of integral 
operators of the system of integro-differential Faddeev 
equations, 11:42260 (R;SU) 
THRUSTERS 


Magnetohydrodynamics 
Plasma thruster development: magnetoplasmadynamic 
propulsion, status, and basic problems. Interim 
October 1984-September 1985, 11:40752 (R;US) 


Solvent Extraction 
Extraction of trivalent lanthanides by a mixture of 
didodecy onic acid and a crown ether, 
11:41148 (;US) 
THULIUM 169 TARGET 
Nitrogen 14 Reactions 
Mass and charge transfers in the reactions '*N+ "Yb at 30 
MeV/n, 11:42178 (R;FR) 
THYMIDINE 
Derivatization 
Dihydroxyboryldeoxyuridine (DBDU); can a borated 
nucleoside deceive the DNA molecule, 11:41716 (R;US) 
THYROID 
——: Kinetics 
Professional radiation exposure from I-125 and H-3 in medical 
applications, 11:41695 (RA;DE;In German) 
TIDAL POWER PLANTS 
Optimal Control 
Optimal control for the Severn barrage, 11:40272 (R;GB) 
TIGHT SANDS 
See SANDSTONES 


. TIME-OF-FLIGHT SPECTROMETERS 


Data Acquisition Systems 
ISTRA-3 facility for relativistic nuclear physics processes 
investigation, 11:41446 (R;SU;In Russian) 
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for the determination of polynuclear aromatic compounds in 
complex mixtures, 11:41188 (R;US) 
Ton Sources 
Fast heavy ion induced desorption of biomolecules - plasma 
desorption mass spectrometry (PDMS), 11:41134 (RA;XA) 


ISTRA-3 facility for relativistic nuclear physics processes 
investigation, 11:41446 (R;SU;In Russian) 
TIME-OF-SEASON PRICING 
See SEASONAL VARIATIONS 
TIME-SERIES ANALYSIS 
Numerical Solution 
Periodic smoothing of time series, 11:42423 (J;US) 
TIN 
Neutron Reactions 
"oe of Physics, University of Edinburgh, 11:42173 
(RA;GB) 
TIN ALLOYS 
Electric Conductivity 
Electrical resistivity of some compound forming liquid metal 
alloys (Li-Pb, Na-Pb, K-Pb, Rb-Pb, Cs-Pb, Li-Sn, Na-Sn, 
NeIn, K-In), 11:41014 (B;NL) 
Magnetization . 
Coexistence of superconductivity and long-range magnetic 
order in ErPd2Sn, 11:41006 (J;US) 


Superconductivity 
Coexistence of superconductivity and long-range magnetic 
order in ErPd2Sn, 11:41006 (J;US) 
Superconducting electronic-film structures. Semiannual report, 
1 January-30 June 1985, 11:41023 (R;US) 
TIN HYDROXIDES 
Ton Exchange 
Ion exchange behaviour of hydrous oxides, 11:41163 (RA;XA) 
TITANIUM 


Adsorption 

Ti on GaAs(110), 11:41114 (BA;US) 
Chemical Properties 

Ti on GaAs(110), 11:41114 (BA;US) 
Deposition 

Ti on GaAs(110), 11:41114 (BA;US) 
Electrical 


Properties 
Ti on GaAs(110), 11:41114 (BA;US) 
Ton Implantation 
Characterization of doped Si-TiSie bi-layers formed by ion 
beam mixing and rapid thermal annealing, 11:40977 (RA;US) 
Self-annealing implantation of P through Ti films on Si, 
11:40976 (RA;US) 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids 
inductively coupled plasms mens spectrometry, 11:41147 


shape i 

collisions, 11:42165 (J;US) 

TITANIUM 46 TARGET 
Titanium 46 Reactions 


Influence of shape fluctuations in relativistic heavy ion 
collisions, 11:42165 (J;US) 
TITANIUM ALLOYS 


See also INCOLOY 825 
TITANIUM BASE ALLOYS 


Corrosion 
Corrosion behavior of irradiation-induced amorphous surfaces 
in a NiTi alloy, 11:40975 (RA;US) 


in a NiTi alloy, 11:40975 AUS) 


Permeability 
Comparison of implantation-driven permeation 
of fusion reactor structural materials, 11:40919 (R;US) 
Surface Finishing 
Factors affecting surface finish when 


grinding titanium and a 
titanium alloy (Ti-6AI-4V), 11:41012 (J;NL) 


TITANIUM BASE ALLOYS 
Chemical 


Composition 
Effects of SO. scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
Corrosion Resistance 
Effects of SO. scrubber environments on alloy corrosion. Final 
report, 11:40920 (R;US) 
TITANIUM BORIDES 
Sputtering 
Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 
TITANIUM CARBIDES 


Sputtering 
Collisional aspects of preferential sputtering using the Monte 
Carlo method, 11:42358 (RA;US) 
TITANIUM SILICIDES 
Electric Conductivity 
Characterization of doped Si-TiSiz bi-layers formed by ion 
beam mixing and rapid thermal annealing, 11:40977 (RA;US) 
(DOSIMETRY) 


Small, octopole-stabilized tandem mirror reactor, 11:42364 
G;AT) 
Minimum-B Configurations 
Small, octopole-stabilized tandem mirror reactor, 11:42364 
G;AT) 


Small, octopole-stabilized tandem mirror reactor, 11:42364 
GAT) 


Physical Radiation Effects 
Magnetism and electronic transport in irradiated organic 
Conductors, 11:41070 (R:FR.In French) 
TOA 


Diluent effect on the extraction of uranium (VI) from 
hydrochloric acid solutions by long-chain aliphatic amines, 
11:41132 (RA;XA) 

TOBACCO SMOKES 
Indoor Air Pollution 

Comparison of working-level ratios in houses occupied by 

smokers and non-smokers, 11:41549 (R;US) 
Natural Radioactivity 

Additional radiation of the smoker from Pb-210 and 

Po-210, 11:41734 aa German) 
TOKAMAK DEVICES 


Concept Innovations. Report on an IAEA specialists 
meeting held in Vienna 13-17 January 1986, 11:42363 (J;AT) 
Beam Emittance 
oon 


Generalized banana-drift transport, 11:42318 (J;AT) 
Electric Currents 
Natural current profiles in tokamaks, 11:42296 (R;DE) 
Electron Temperature 
Anomalous transport in tokamaks with ohmic and auxiliary 
heating, 11:42298 (R;DE) 





TOKAMAK DEVICES 
ICR Heating 


ICR Heating 

Task III: auxillary heating in tokamaks and tandem mirrors. 
Progress report on fusion plasma theory, 11:42285 (R;US) 
Heating 


Joule 
Plasma of ohmically heated tokamak plasmas, 


potential 
11:42324 G;JP) 
Lower Hybrid Heating 
Study on the interaction of lower-hydrid waves with plasma of 
the T-7 device in the current generation mode, 11:42291 
(R;SU;In Russian) 
Islands 


Stochasticity and the m = 1 mode in tokamaks (Sawtooth 
oscillations), 11:42345 (R;US) 
MHD Equilibrium 
Tokamak MDH equilibrium generation by narrow-spectrum 
fast-wave current drive, 11:42317 (J;AT) 
Plasma Scrape-Off Layer 
Task II: modeling of ECRH heating in tandem mirrors and 
divertor physics for tokamaks. Annual on fusion 
plasma theory, January 1-October 14, 1986, 11:42284 (R;US) 
Processes 


icity and the m = 1 mode in tokamaks (Sawtooth 

oscillations), 11:42345 (R;US) 

Stresses 

Using photoelastic coating method for diagnostics of 
mechanical stresses in a model of the toroidal magnet of a 
tokamak with a strong magnetic field, 11:42289 (R;SU;In 
Russian 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 


Advanced tokamak reactors based on the spherical torus 
(ATR/ST). Preliminary design considerations, 11:42342 
(R;US) 

Coils 

Poloidal field coil system design for the compact ignition 
tokamak (CIT). Status report, April 15, 1986, 11:42336 
(R;US) 

ILUENE 


Particle Size 
Determination of high-temperature fluid viscosity using 
dynamic light scattering, 11:41199 (J;US) 


Effects of laser beam parameters 
spectrometry, 11:41143 (J;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Bolometers 
Design of a four-channel bolometer module for ASDEX 
upgrade and tore supra, 11:42294 (R;DE) 
TORNADOES 
Risk Assessment 
Tornado climatology of the contiguous United States, 11:41590 


(R;US) 
TOROIDAL PINCH DEVICES 
MHD Equilibrium 
Multipinch - a reversed-field pinch with a magnetic well, 
11:42319 G;AT) 
TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOURISM 
Environmental Impacts 
Ecology and conservation of an endangered rattlesnake, 
Sistrurus catenatus, in Missouri, USA, 11:41603 (J;GB) 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 


in laser ion mobility 


ERA-11/18 / 3048 


TOXIC MATERIALS 
Biological Effects 
Regulation and structure of hemopoiesis: its application in 
toxicology, 11:41775 (BA;US) 
Environmental Exposure Pathway 
Rapid aquatic toxicity assay using incorporation of tritiated- 
thymidine into sea urchin, Arbacia punctulata, embryo: 
evaluation of toxicant exposure procedures, 11:41769 (R;US) 
TOXICITY 
Process related effects on the chemical and toxicologic 
characteristics of coal derived fuels (Changes over 25 day 
run), 11:39563 (J;US) 
Radioassay 
Rapid aquatic toxicity assay using incorporation of tritiated- 
thymidine into sea urchin, Arbacia punctulata, embryo: 
evaluation of toxicant exposure procedures, 11:41769 (R;US) 
TRACER TECHNIQUES 
Nonradioactive tracer for turbine performance tests, 11:40303 
(RA;US) 
TRACK DETECTORS (GAS) 
See GAS TRACK DETECTORS 
TRANSBOUNDARY POLLUTION 
See TRANSFRONTIER POLLUTION 


TRANSFER (HEAT) 


See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER RNA 
Liquid Column 
Nucleic acid chromatography: substitute solid support material 
for RPC-5 columns, 11:41157 (J;US) 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSFORMER OILS 
See INSULATING OILS 
TRANSFORMERS 
Design 

Transformers for explosive pulsed power coupling to various 

loads, 11:41326 (R;US) 
TRANSFRONTIER POLLUTION 

For nonradioactive pollution only; for radioactive contamination 

use TRANSFRONTIER CONTAMINATION. 
Data Analysis 
Analysis and assessment of precipitation chemistry at Caribou, 
Maine, 11:41562 (R;US) 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
Simulation 

Analysis of feedwater transient initiated sequences for the 
Bellefonte Nuclear Plant, 11:40504 (RA;US) 

Assessment and application of RELAPS/MOD2 at 
STUDSVIK use of TRAC-PF1/MOD1 to analyze loss-of- 
grid transients, 11:40577 (RA;US) 

Assessment of TRAC-BD1/MOD1 using fist data, 11:40588 
(RA;US) 

BWR plant analyzer, 11:40591 (RA;US) 

Los Alamos TRAC-PF1/MOD1 code assessment program 
using loft and Otis data, 11:40587 (RA;US) 

Overview of RAMONA-3B code, 11:40585 (RA;US) 

Overview of TRAC-BWR assessment: TRAC-BD1/MOD1 
and TRAC-BF1, 11:40586 (RA;US) 

RELAPS/MOD2 development status, 11:40584 (RA;US) 

RELAPS/MOD2 assessment at INEL, 11:40589 (RA;US) 

Status of TRAC-PF1/MOD1 independent assessment at 
Sandia, 11:40590 (RA;US) 

Technical research centre of Finland use of RELAPS5/MOD2, 
11:40576 (RA;US) 

TRAC-BWR code development, 11:40583 (RA;US) 

TRAC-PF1/MOD1 computer code, 11:40582 (RA;US) 

UKAEA PWR severe accident containment study, 11:40505 
(RA;US) 
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Heat Transfer 
Continuing integral testing capability-scaling study approach 
and preliminary results, 11:40564 (RA;US) 
Development and application of methods to characterize code 
uncertainty, 11:40566 (RA;US) 
FIST analysis, 11:40555 (RA;US) 
FRG-assessment of TRAC-PF1/MOD1 and RELAPS/MOD2, 
11:40575 (RA;US) 
Methodology for code accuracy quantification, 11:40565 
(RA;US) 
Overview of TRAC-BWR assessment: TRAC-BD1/MOD1 
and TRAC-BF1, 11:40586 (RA;US) 
RELAPS5/MOD2 development status, 11:40584 (RA;US) 
RELAPS5/MOD2 assessment at INEL, 11:40589 (RA;US) 
Status of TRAC-PF1/MOD1 independent assessment at 
Sandia, 11:40590 (RA;US) 
Technical research centre of Finland use of RELAPS/MOD2, 
11:40576 (RA;US) 
TRAC-BWR code development, 11:40583 (RA;US) 
TRAC-PF1/MOD1 computer code, 11:40582 (RA;US) 
Hydraulics 
— integral testing capability-scaling study approach 
and preliminary results, 11:40564 (RA;US) 
Development and application of methods to characterize code 
inty, 11:40566 (RA;US) 
FIST analysis, 11:40555 (RA;US) 
FRG-assessment of TRAC-PF1/MOD1 and RELAP5/MOD2, 
11:40575 (RA;US) 
Methodology for code accuracy quantification, 11:40565 
(RA;US) 
Overview of TRAC-BWR assessment: TRAC-BD1/MOD1 
and TRAC-BF1, 11:40586 (RA;US) 
RELAPS5/MOD2 development status, 11:40584 (RA;US) 
RELAPS5S/MOD2 assessment at INEL, 11:40589 (RA;US) 
Status of TRAC-PF1/MOD1 independent assessment at 
Sandia, 11:40590 (RA;US) 
Technical research centre of Finland use of RELAPS/MOD2, 
11:40576 (RA;US) 
TRAC-BWR code development, 11:40583 (RA;US) 
TRAC-PF1/MOD1 computer code, 11:40582 (RA;US) 
COMPLEXES 


TRANSITION ELEMENT 


See also CHROMIUM COMPLEXES 


Chemical activation of molecules by metals. Experimental 
studies of electron distributions and bonding. Progress 
report, September 1983-September 1985, 11:41961 (R;US) 

Coal liquefaction. Investigation of reactor performance, role of 
catalysts and PCT properties. Quarterly progress report, 
April 1-June 30, 1986, 11:39464 (R;US) 

Electronic Structure 

Chemical activation of molecules by metals. Experimental 
studies of electron distributions and bonding. Progress 
report, September 1983-September 1985, 11:41961 (R;US) 

Sorptive Properties 

Studies on NOsub(x) absorption in aqueous solutions of sodium 
sulfite and transition metal complexes, 11:41166 (R;DE;In 
German) 

TRANSITION ELEMENT COMPOUNDS 
See also aa COMPOUNDS 


Band gaps and electronic structure of transition metal 
compounds: NiO and NiS, 11:41041 (BA;US) 
Graded Band Gaps 
Band gaps and electronic structure of transition metal 
compounds: NiO and NiS, 11:41041 (BA;US) 


TRANSITION ELEMENTS 


See also CHROMIUM 
COBALT 
COPPER 
GOLD 


Chemistry 
Isotope and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
Programs 


Isotope and Nuclear Chemistry Division annual report FY 
1985, October 1984-September 1985, 11:41223 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
Production 
Production of transplutonium elements. Overview of some 
national programmes, 11:41216 (R;FR;In French) 
TRANSPORT 
Limited to the movement of goods and persons. 


See also MARITIME TRANSPOR 
WASTE TRANSPORTATION 
M 


onitoring 

Contribution to the monitoring and planning of 
transport underground in hard coal mines, 11:39530 
(R;DE;In German) 


Optimization 
Contribution to the monitoring and planning of personnel 


transport underground in hard coal mines, 11:39530 
(R;DE;In German) 


Contribution to the monitoring and planning of 
transport underground in hard coal mines, 11:39530 


See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORTATION SECTOR 


Energy Consumption 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Environmental Impacts 
Noxious substances in the air - traffic measures - 
traffic of the future, 11:41524 (RA;DE;In German) 
Rail Transport 
Coal distribution, January-March 1986, 11:39560 (R;US) 
Supply and Demand 
Coal distribution, January-March 1986, 11:39560 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRIBUTYL PHOSPHATE 
See TBP 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGA TYPE REACTORS 


See also PSTR REACTOR 
TRIGA-1-HEIDELBERG REACTOR 
TRIGA-2-LJUBLJANA REACTOR 


Reactor Operation 
University of Arizona participation in the DOE Reactor 
Sharing Program 1982-1984. Final report, 11:40458 (R;US) 
University of Arizona TRIGA reactor. Annual utilization 
report, 1983-1984. Appendix B, 11:40457 (R;US) 





TRIGA-1-HEIDELBERG REACTOR 
Reactor Operation 


TRIGA-1-HEIDELBERG REACTOR 
Reactor Operation 
University of Arizona TRIGA reactor. Annual utilization 
report, July 1, 1983-June 30, 1984 (Docket 50-113), 11:40456 
(R;US) 
TRIGA-2-LJUBLJANA REACTOR 
Research Programs 
Characteristics and uses of a 250 kW TRIGA reactor, 11:40459 


(RA;XA) 

TRIGA-MARK-I-DKFZ HEIDELBERG REACTOR 

See TRIGA-1-HEIDELBERG REACTOR 
TRIGA-PENNSYLVANIA REACTOR 

See PSTR REACTOR 
1,3,7-TRIMETHYLXANTHINE 

See CAFFEINE 
TRIOCTYLAMINE 


See TOA 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM 
Atom-Molecule Collisions 
Scattering of hydrogen isotope mesic atoms on hydrogen 
isotope molecules, 11:41966 (R;SU;In Russian) 
Diffusion 
Modeling of tritium transport in a fusion reactor pin-type solid 
breeder blanket using the DIFFUSE code, 11:42359 
(RA;US) 
Isotope Effects 
Tritium isotope effects on carbon-13 NMR chemical shifts, 
11:41156 (J;US) 
Concentration 
1985 environmental monitoring report: Sandia National 
Laboratories, Albuquerque, New Mexico, 11:41627 (R;US) 
Radiological Personnel 
Professional radiation exposure from i-125 and H-3 in medical 
applications, 11:41695 (RA;DE;In German) 
Raman Spectra 
Raman spectroscopic investigation of molecular hydrogen, 
11:41970 (R;US) 


Solubility of H, D, and T in palladium-silver alloys at low 
concentrations, 11:40997 (R;US) 
TROMBE WALLS 
Air Flow 
Effect of ventilated Trombe wall airflow, 11:40234 (RA;US) 
TRONA 
Catalytic Effects 
Kinetics of catalyzed steam gasification of low-rank coals to 
produce hydrogen. Final report, 11:40073 (R;US) 
TROUT 
Biological Stress 
Integrated and individual biochemical responses of rainbow 
trout (Salmo gairdneri) to varying durations of acidification 
stress, 11:41774 (J;GB) 
TRU WASTES 


Liquids 
Process related effects on the chemical and toxicologic 
characteristics of coal derived fuels, 11:39563 (J;US) 
Comparative Evaluations 
Techno-economic assessment of recent advances in direct coal 
liquefaction (Lummus, Wilsonville, Hydrocarbon Research 
Inc., Kerr-McGee, and Amoco), 11:39479 (R;US) 


Programs 
Process related effects on the chemical and toxicologic 
characteristics of coal derived fuels, 11:39563 (J;US) 
Economic Analysis 
Techno-economic assessment of recent advances in direct coal 
liquefaction (Lummus, Wilsonville, Hydrocarbon Research 
Inc., Kerr-McGee, and Amoco), 11:39479 (R;US) 
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Raw Materials 
Techno-economic assessment of recent advances in direct coal 
liquefaction (Lummus, Wilsonville, Hydrocarbon Research 
Inc., Kerr-McGee, and Amoco), 11:39479 (R;US) 
Programs 


Recent developments in two-stage coal liquefaction at 
Wilsonville, 11:39483 (J;US) 
Technology Assessment 
Techno-economic assessment of recent advances in direct coal 
liquefaction (Lummus, Wilsonville, Hydrocarbon Research 
Inc., Kerr-McGee, and Amoco), 11:39479 (R;US) 
Yields 
Integrated two-stage coal liquefaction batch catalyst 
operations. The Advanced Coal Liquefaction R and D 
Facility, Wilsonville, Alabama. Final report, 11:39467 (R;US) 
Techno-economic assessment of recent advances in direct coal 
liquefaction (Lummus, Wilsonville, Hydrocarbon Research 
Inc., Kerr-McGee, and Amoco), 11:39479 (R;US) 
TIF-TCNQ 
Physical Radiation Effects 
ism and electronic transport in irradiated organic 
conductors, 11:41070 (R;FR;In French) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
Corrosion 
Deposition and erosion-corrosion rippling in boiler tubes, 
11:40958 (R;NL) 
Crevice Corrosion 
Crevice hideout return testing. Final report, 11:40418 (R;US) 
Erosion 
Deposition and erosion-corrosion rippling in boiler tubes, 
11:40958 (R;NL) 
Fluid Flow 
Fluid forces on two circular cylinders in crossflow, 11:41296 
(R;US) 
R 


uptures 
Application of Relap-5 to the analysis of the Doel-2 steam 
generator tube rupture accident and studies of the Doel 1-2 
loss of feedwater and feedwaterline break accidents, 
11:40574 (RA;US) 
Temperature Distribution 
ZENO: a program to derive boiler tube-wall temperature 
distributions in the presence of moving periodic void 
distributions, 11:40319 (R;US) 
TUBES (CONDUITS) 
See PIPES 


Explosive Fracturing 
High-energy gas fracturing in cased and perforated wellbores, 
11:39919 (R;US) 
Flow Models 
Estimation of hydrologic properties of an unsaturated, 
fractured rock mass, 11:40012 (R;US) 


Reaction of Topopah Spring tuff with J-13 water: a 
geochemical modeling approach using the EQ3/6 reaction 
path code, 11:41909 (R;US) 

Geologic Fractures 

Zeolitic alteration and fracture fillings in silicic tuffs at a 
potential nuclear waste repository, Yucca Mountain, 
Nevada, USA, 11:41874 (R;US) 

Hydraulic Conductivity 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 

Tritium and chlorine-36 migration from a nuclear explosion 
cavity, 11:41654 (R;US) 


Zeolitized tuffs of Mount Vulture. Mineralogical and physico- 
chemical study for use as decontaminants of radioactive 
solutions, 11:41903 (R;IT) 


Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
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high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 


Porosity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 
Rock-Fluid Interactions 
Reaction of Topopah Spring tuff with J-13 water at 150°C: 
samples from drill cores USW G-1, USW GU-3, USW G-4, 
and UE-25h No. 1 (NNWSI project), 11:41908 (R;US) 
Reaction of Topopah Spring tuff with J-13 water: a 
geochemical modeling approach using the EQ3/6 reaction 
path code, 11:41909 (R;US) 
Thermal Conductivity 


Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part I. Introduction and 
guidelines, 11:40028 (R;US) 

TUNGSTEN 

Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
G;US) 
Minus Reactions 

itudinal photon polarization in muon pair production at 

high x-italic/sub F-italic/, 11:42023 (J;US) 


Sorptive Properties 
Final report: [molecular beam relaxation spectroscopy], 
11:40916 (R;US) 
TUNGSTEN ALLOYS 
Ton Implantation 
Irradiation induced transformations in amorphous Cu/Ta and 
Cu/W alloys, 11:40963 (RA;US) 
Physical Radiation Effects 
Irradiation induced transformations in amorphous Cu/Ta and 
Cu/W alloys, 11:40963 (RA;US) 
Strain Aging 
Neutron-diffraction characterization of tungsten-nickel-iron 
alloys. Preliminary technical report, 1984-1985, 11:40903 


Molecular hydrogen complexes of the transition metals. 2. 
Evidence for a new complex, Mo(CO) (dppe)a(Ha), and for 
solution equilibrium between dihy and dihydride 
forms, M-eta?-H2 = H-M-H, in W(CO)s(PRs)2(Ha), 11:41205 
(J;US) 


Synthesis 
Metal alkoxides. Models for metal oxides. Alkoxide ligands in 


early transition metal 
technical report, 11:41184 (R;US) 
TURBINE BLADES 
Control 
Analysis of two-blade wind-turbine rotors individually free 
from shatter with coupled pitch control at synchronous 
operation, 11:40280 (R;DE;In German) 


ition rate sensor development project. Final report, 
11:41464 (R;US) 
Erosion 
Particulate flow in the rotor and siator elements of 
turbomachines, 11:41309 (J;IT) 
Sprayed Coatings 
Experimental study of ceramic-coated tip seals for turbojet 
engines. Technical memo, 11:41022 (RUS) 
Viscous Flow 
Particulate flow in the rotor and stator elements of 
turbomachines, 11:41309 (J;IT) 
TURBINES 


See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 


Cracks 
Annular array technology for nondestructive turbine 
inspection. Final report, 11:40415 (R;US) 


chemistry. Final 


TVO-1 REACTOR 
Reactor Safety 


Nondestructive Testing 
Annular array technology for nondestructive turbine 
inspection. Final report, 11:40415 (R;US) 
TURBOJET ENGINES 
Turbine Blades 
Experimental study of ceramic-coated tip seals for turbojet 
engines. Technical memo, 11:41022 (R;US) 
TURBOMACHINERY 
See also TURBINES 
Design 
Compressed air energy storage: plant in 
ae heshiney hadi, 1iseet Gal 
Machinery in compressed-air energy storage plants, 11:40685 
(RA;US) 
Turbo compressors for mini-CAES systems, 11:40686 (RA;US) 
Turbomachinery engineering and optimization for 25 MW and 
50 MW compressed air energy storage systems, 11:40666 
(RA;US) 
Operation 
Turbo compressors for mini-CAES systems, 11:40686 (RA;US) 


Optimization 
11:40679 (RA;US) 


Compressed air energy storage: plant integration, 
turobmachinery development, ¥ 140667 (RA;US) 


se ieirenndintichrameny omnes einen 11:40666 
(RA;US) 

TURBULENT FLOW 

Measuring Methods 
Experimental measurements and techniques in turbulent 

reactive and non-reactive flows; ings of the Winter 
Annual ing, New Orleans, LA, December 9-14, 1984, 
11:41310 (B;US) 


Experimental measurements and techniques in turbulent 
reactive and non-reactive flows; Proceedings of the Winter 
Annual Meeting, New Orleans, LA, December 9-14, 1984, 
11:41310 (B;US) 

TURKEY 
Fossil-Fuel Power Plants 
Market for diesel i 
Africa, 11:40315 (R;GB) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES 
Diet 

Thermoregulation of fish and other aquatic vertebrates in 
thermally stressed habitats: roles of behavior, competition, 
predation and nutrients. Progress report, 1 January 1984-31 
December 1986, 11:41633 (R;US) 

TVO-1 REACTOR 
Prior to 1976, OLKILUOTO REACTOR was used. 
Reactor Operation 

Operation of Finnish nuclear power plants. Quarterly report 
July-September 1984, 11:40360 (R;FI) 

Operation of Finnish nuclear power plants. Quarterly report 
January-March 1984, 11:40358 (R;FI) 

ion of Finnish nuclear power plants. Quarterly report 
April-June 1984, 11:40359 (R;FI) 

Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 

Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 

Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 

Reactor Safety 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 
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TVO-2 REACTOR 
Reactor Operation 

Operation of Finnish nuclear power plants. Quarterly report 
July-September 1984, 11:40360 (R;FI) 

Operation of Finnish nuclear power plants. Quarterly report 
January-March 1984, 11:40358 (R;FT) 

Operation of Finnish nuclear power plants. Quarterly report 
April-June 1984, 11:40359 (R;FI) 

Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 

Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 

Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 

Safety 


Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report January-March 1984, 11:40638 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report April-June 1984, 11:40639 (R;FI) 
Safety-related occurrences at the Finnish nuclear power plants. 
Quarterly report July-September 1983, 11:40640 (R;FI) 
TWO-PHASE FLOW 
Flowmeters 
Ultrasonic technique for coal mass flow measurements and coal 
fineness determination, 11:39536 (RA;US) 
Heat Transfer 
Two-phase flows and heat transfer within systems with 
ambient pressure above the thermodynamic critical pressure, 
11:41301 (R;US) 
Mass Transfer 
Two-phase flows and heat transfer within systems with 
ambient above the thermodynamic critical pressure, 
11:41301 (R;US) 
Numerical Solution 
Collocation method for convection dominated flows, 11:41311 
(J;GB) 
Phase Transformations 
Enhancement of steam phase relative permeability due to phase 
transformation effects in porous media, 11:40271 (R;US) 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UINTA BASIN 
Geologic History 
ed of the Book Cliffs in east central Utah, 11:41859 


Siltthavagled ot tee Chaliiels Rives Pecnsatiee (ion 
Oligocene?), northern Uinta Basin, northeastern Utah, 
11:41860 (RA;US) 

Natural Gas Deposits 

Continuity and permeability t in the tight gas sands 
of the eastern Uinta Basin, Utah, 11:39850 (RA;US) 

Cursory study of the relationship between the productivity of 
aaa gas wells and proximity to lineaments, 11:39667 

Depositional environments and diagenesis of some nonmarine 
Upper Cretaceous reservoir rocks, Uinta Basin, Utah, 
11:39754 (RA;US) 
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Effects of physical and chemical diagenesis on low-porosity, 
low-permeability Mesaverde Group, Uinta Basin, 
Utah, 11:39747 (RA;US) 


Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Reservoir evaluation of the Old Squaw’s Crossing Uinta Basin, 
Utah, 11:39765 (RA;US) 

Subsurface stratigraphy of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 

Natural Gas Fields 

Strain-relaxation measurements in the Mesaverde and Mancos 
Shales, Uinta Basin, Utah, 11:39865 (RA;US) 

Natural Gas Wells 

Continuity and permeability dev: it in the tight gas sands 
of the eastern Uinta Basin, Utah, 11:39850 (RA;US) 

Cursory study of the relationship between the productivity of 
Uinta Basin gas wells and proximity to lineaments, 11:39667 
(RA;US) 

In support of the planned massive hydraulic fracture to be 
performed by Pacific Transmission supply company in the 
Uinta Basin, 11:39862 (RA;US) 

Reservoir evaluation of the Old Squaw’s Crossing Uinta Basin, 
Utah, 11:39765 (RA;US) 

Strain-relaxation measurements in the Mesaverde and Mancos 
Shales, Uinta Basin, Utah, 11:39865 (RA;US) 

Petroleum Deposits . 

Effects of physical and chemical diagenesis on low-porosity, 
low-permeability Mesaverde Group, Uinta Basin, 
Utah, 11:39747 (RA;US) 


Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Sedimentology of oil-impregnated, lacustrine and fluvial 
sandstone, P.R. Spring area, southeast Uinta Basin, Utah, 
11:39642 (RA;US) 

Subsurface igraphy of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 


Stratigraphy of the Book Cliffs in east central Utah, 11:41859 
(RA;US) 


Stratigraphy of the Duchesne River Formation (Eocene- 
7), northern Uinta Basin, northeastern Utah, 
11:41860 (RA;US) 
UINTA FORMATION 


Green River and Lower Uinta Formation subsurface 
stratigraphy in western Uinta Basin, Utah, 11:39712 (RA;US) 
UJM 
See JET MODEL 
ULCC 
See TANKER SHIPS 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 


Data Analysis 
system for automated nondestructive evaluation of 
composites, 11:41315 (R;US) 
ULTRASONIC WAVES 
Attenuation 
Ultrasonic technique for coal mass flow measurements and coal 
fineness determination, 11:39536 (RA;US) 
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Scattering 
Ultrasonic technique for coal mass flow measurements and coal 
fineness determination, 11:39536 (RA;US) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 
Photochemical Reactions 
Radiative-augmented combustion. Annual report No. 2, 15 July 
1984-14 July 1985, 11:41227 (R;US) 
UMM AL QAIWAN 
See UNITED ARAB EMIRATES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 
Radionuclide Migration 
Experimental studies on the migration of radionuclides of the 
elements I, Sr, Cs, Co and Pd in the roof rock of the 
projected waste repository at Gorleben. Final report, 
11:39991 (R;DE;In German) 
Site Selection 
Environmental factors to be considered in the site selection 
studies of the spent fuel final disposal, 11:40031 (R;FI;In 
Finnish) 
Geological site selection studies for the final disposal of spent 
nuclear fuel in Finland, 11:40030 (R;FI;In Finnish) 
UNDERGROUND EXPLOSIONS 
Blast Effects 
Blasting and blast effects in cold regions. Part 1. Air blast. 
Special report, 11:41503 (R;US) 
Pulses 


7912AD le digitizer evaluation. Technical report, 
1 September-31 December 1984, 11:41498 (R;US) 
Measuring Instruments 
7912AD programmable digitizer evaluation. Technical 
1 September-31 December 1984, 11:41498 (R;US) 
Rock Mechanics 
Quasi-static experiments designed to explain strength of rock in 
an explosion. Final report, 1 February 1984-31 July 1985, 
11:41501 (R;US) 
UNDERGROUND GASIFICATION 


jects: i and preparation, 
update 1986 (IEA; 367 meer 11:39526 
(R;GB) 
Research Programs 
Coal research projects: exploration, mining and preparation, 
update 1986 (IEA; 367 RIP’s; global aspects), 11:39526 
(R;GB) 
Rock Bursts 
Pressure test process for surveying fields in coal seams by 
pressing in liquids - it of a mathematical 
simulation model, 11:39527 (R;DE;In German) 
UNDERWATER EXPLOSIONS 
Blast Effects 
Blasting and blast effects in cold regions. Part 1. Air blast. 
Special report, 11:41503 (R;US) 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
ST 


WEINBERG LEPTON MODEL 
Higgs Model 
Isomorphism between gauge groups before and after 
renormalization in the presence of Abel subgroups and Higgs 
fields, 11:42087 (R;US) 
Lattice Field Theory 
Langevin simulations of QCD, including fermions, 11:42090 
(R;DE) 


Higgs-boson contributions to gauge-boson mass shifts in 
extended electroweak models, 11:42123 (D;US) 


URANIUM 
Radiocecological Concentration 


Renormalization 
Isomorphism between gauge groups before and after 
renormalization in the presence of Abel subgroups and Higgs 
fields, 11:42087 (R;US) 
Rest Mass 
Scan for models with realistic fermion mass patterns, 11:42091 


(R;DE) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED ARAB EMIRATES 
Fossil-Fuel Power Plants 
Market for diesel-generating 
Africa, 11:40315 (R;GB) 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Elementary Particles 
Particle physics experiments. 1985, 11:42019 (R;GB) 
Fossil-Fuel Power Plants 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
Research to increase energy efficiency in conventional 
generation, 11:40320 0 (US) 
PWR Type Reactors 
UK experience with TRAC-PF1/MOD!1 and 
RELAPS/MOD2Z, 11:40579 (RA;US) 
Radioactive Waste Facilities 
Assessment of national systems for obtaining local siting 
of nuclear waste management facilities (October 
1, 1985). Volume 2. Summary of principal new (April 1, 
1983-October 1, 1985) developments relating to the siting of 
waste management facilities, 11:40008 (R;US) 
en oe OF AMERICA 
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UNIVERSITY OF CALIFORNIA LAWRENCE RADIATI 
See LAWRENCE BERKELEY LABORATORY 
UNSTEADY FLOW 
Turbine Blades 
Instationary flow effects in the rotor of a turbine, 11:41297 
(R;DE;In German) 
UNTERWESER REACTOR 
Fuel Assemblies 
Operation experience gained with fuel element structures at the 
Stade and Unterweser reactors, 11:40354 (RA;DE;In 
German) 
UPSHOT PROJECT 
Structures instrumentation, 11:41491 (R;US) 
UPSILON-9500 RESONANCES 
Radiative Decay 
Upper limits for the production of light short-lived neutral 
particles in radiative Y decay, 11:42032 (J;US) 
URANIUM 
See also DEPLETED URANIUM 
Gamma Radiography 
Inspection of high density materials by means of X and gamma 
radiography and X and gamma radioscopy, 11:41312 (R;FR) 


Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects. Annual report, October 1984-September 1985. 
Volume 4, 11:41622 (R;US) 

Ion-Atom Collisions 

Positron and delta electron emission in the system Ta + Th 
and Au + U, 11:41964 (R;DE) 

Relativistic calculation of atomic N-italic-shell ionization by 
protons, 11:41983 (J;US) 


W84 magnetron ion 
(R;US) 
Production 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
ium fluoride reduction-vessel liners. Final report, 
11:39935 (R;US) 
Concentration — 
1985 environmental monitoring monitoring report: Sandia National 
Albuquerque, New Mexico, 11:41627 (R;US) 


plating screening experiments, 1 1:40998 





Separation Processes 
Quantitative comparison of U/Pu separation processes, 
11:39953 (RA;DE;In German) 


Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects. Annual report, October 1984-September 1985. 
Volume 4, 11:41622 (R;US) 

Solvent Extraction 
Diluent effect on the extraction of uranium (VI) from 
hydrochloric acid solutions by long-chain aliphatic amines, 


11:41132 (RA;XA) 
Extraction mechanism — ions by N,N-dialkylamides, 


cycle, 11:39955 (RA;DE;In German) 
Progress in evaluation of radionuclide geochemical information 


projects. 
Volume 4, 11:41622 (R;US) 
X-Ray Fluorescence Analysis 
How to simplify the analytics for input-output 
measurements in a reprocessing plant, 11:40056 (R;DE) 
X-Ray Radiography 
Inspection of high density materials by means of X and gamma 
a 11:41312 (R;FR) 
URANIUM 235 
Gamma Spectroscopy 
Investigation into potential international safeguards for the 
Gronau uranium enrichment plant, 11:40055 (R;DE;In 


Cross section of the *’Np neutron induced fission in the (n, 
n’f) threshold range, 11:42188 (R;SU;In Russian) 
URANIUM 238 
Radioecological Concentration 
Report on intercomparison IAEA/AG-B-1 of radionuclide 
measurements .in marine algae sample, 11:41743 (R;XA) 
URANIUM 238 BEAMS 
Beam 
and acceleration of high current uranium ion beams, 
11:41398 (;NL) 
238 TARGET 
Neutron 


Reactions 
ADAPE program for calculation of the cross sections of 


adiabatic approximation 
11:42189 (R;SU;In Russian) 
ALLOYS 


Magnetoresistance and upper critical magnetic field of UBeis 
under pressure, 11:40929 (R;US) 
URANIUM COMPOUNDS 
See also URANIUM FLUORIDES 
URANIUM OXIDES 
URANYL COMPOUNDS 


Density 
Structure of tris(trimethylsilylcyclopentadieny!l)uranium(II]), 
[(CHs)sSiCsHisU 
aid in eam ti 11:41224 


Lattice Parameters 
Structure of tris(trimethylsilylcyclopentadienyl)uranium(IID), 
[(CHs)sSiC;H.3U 
a 11:41224 
URANIUM DEPOSITS 
Distribution 
Granite of Brame-Saint incay of ccnehen Goussaud (France). 
Magmatic structure, study of uranium distribution at the 
gtain level, 11:39932 (RFR.In French) 


Regional geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 
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Spectralog applications in complex formation evaluation, 
11:39755 (RA;US) 


History 
211, 11:39635 (RA;US) 


Prospecting 
Nene ee ae ee Gata, 
Application to the Lodeve uranium 


jum prospection. 
cnet 11:39933 (R;FR;In French) 


Stratigraphy 
211, 11:39635 (RA;US) 

i y and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

URANIUM DIOXIDE 
Burnup 


Development of an advanced extended-burnup fuel assembly. 
design incorporating urania-gadolinia. Eighth semi-annual 
progress report, October 1984-March 1985, 11:40342 (R;US) 

Leaching 

Long-term performance of materials used for high-level waste 
packaging. Annual report, year four, April 1985-March 1986. 
Volume 4, 11:40934 (R;US) 

URANIUM FLUORIDES 
See also URANIUM HEXAFLUORIDE 


Reduction . 
ium fluoride reduction-vessel liners. Final report, 
11:39935 (R;US) 
URANIUM HEXAFLUORIDE 
Diffusion 
Simulation of accidental UFs releases in support of the safety 
analysis effort, 11:40044 (R;US) 
Infrared Spectra 
Pressure broadening of UFe by argon, 11:41225 (J;GB) 
Line Broadening 
Pressure broadening of UF. by argon, 11:41225 (J;GB) 
Security Seals 
Investigation into potential international safeguards for the 
Gronau uranium enrichment plant, 11:40055 (R;DE;In 
German) 
URANIUM IONS 
Ton-Atom Collisions 
Measurement on the positron production in the heavy ion 
collision, 11:41963 (R;DE;In German) 
URANIUM ISOTOPES 
See also URANIUM 235 
URANIUM 238 
Isotope Ratio 
Analysis of lead isotopes and uranium isotopes in ground water 
for uranium prospection. Application to the Lodeve uranium 
deposit, 11:39933 (R;FR;In French) 
URANIUM ORES 
Geochemistry 
Hydrothermal alterations and O, H, C isotopic characterization 
of fluids and minerals in uraniferous massif of Saint Sylvestre 
(France). Extension to other French intragranitic uranium 
deposits, 11:39931 (R;FR;In French) 
Oxidation-reduction phenomena in tabular uranium-vanadium 
ing sandstone from the Salt Wash deposits (Upper 
Jurassic) of the Cottonwood Wash district (Utah, USA), 
11:39930 (R;FR;In French) 
Solution Mining 
Aatigald of abbetitons ot edited in Wiacmaiue winesia 
Wyoming and Texas (Case studies), 11:40039 (R;US) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM 


TRIOXIDE 
Mill Tailings 
Effect of particle size and colloid stability on the wet high- 
intensity magnetic separation of uranium from cyanidation 
residues, 11:39936 (R;US) 


URANIUM TRIOXIDE 
Production 


Chemical processing Monthly status report, April 
1986, 11:39963 (R;US) 
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URANYL COMPLEXES 
Chemical Reactions 
Chemical equilibria in actinoide carbonate systems, 11:41219 
(R;FR) 
URANYL COMPOUNDS 
Emission 


Elimination of quenching effects in luminescence spectrometry 
by phase resolution, 11:41146 (J;US) 


Elimination of quenching effects in luminescence spectrometry 
by phase resolution, 11:41146 (J;US) 
AREAS 


Air Pollution 
Spread of noxious substances in underground roads and 
between tall buildings, 11:41527 (RA;DE;In German) 


Construction 
Natural energy systems technology town, 11:40235 (RA;US) 
Environmental 


Impacts 
Immission of noxious substances as a town planning problem, 
11:41525 (RA;DE;In German) 


Planning 
Natural energy systems technology town, 11:40235 (RA;US) 
URINALYSIS 
See URINE 
URINE 
Radionuclide Kinetics 
Professional radiation exposure from I-125 and H-3 in medical 
applications, 11:41695 (RA;DE;In German) 


ities research report]. Annual report 1984-1985, 
11:40460 (R;GB) 


[Universities research report]. Annual report 1984-1985, 
11:40460 (R;GB) 
US DOE 
See also ANL 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
BONNEVILLE POWER TION 


LIVERMORE LABORATOR 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
NEVADA TEST SITE 
ORGDP 
ORNL 
PORTSMOUTH DIFFUSION PLANT 
ROCKY FLATS PLANT 

SANDIA LABORATORIES 
US DOE INSPECTOR GENERAL 
¥-12 PLANT 
Contractors 
Listing of awardee names: active awards as of July 7, 1986, 
11:42370 (R;US) 
PADS: listing of awardee names. Retired awards as of July 7, 
1986, 11:42372 (R;US) 
Contracts 
Listing of awardee names: inactive awards as of July 7, 1986, 
11:42371 (R;US) 
Data Base Management 
Evaluation of computer data base alternatives for the US 
Department of Energy Western Gas Sands Project, 11:42427 
(RA;US) 
Federal Assistance Programs 
Listing of awardee names: inactive awards as of July 7, 1986, 
11:42371 (R;US) 


Listing of awardee names: active awards as of July 7, 1986, 
11:42370 (R;US) 

Listing of awardee names: inactive awards as of July 7, 1986, 
11:42371 (R;US) 

PADS: listing of awardee names. Retired awards as of July 7, 
1986, 11:42372 (R;US) 


Natural Gas Deposits 


Information Systems 
Evaluation of computer data base alternatives for the US 
Department of Energy Western Gas Sands Project, 11:42427 
(RA;US) 
Procurement 
Listing of awardee names: inactive awards as of July 7, 1986, 
11:42371 (R;US) 
Research Programs 
Enhanced oil recovery program plan, 11:39677 (R;US) 
Oil shale program plan, 11:39922 (R;US) 
Underground Coal Gasification Program plan, 11:39450 (R;US) 
Security 


Retention of security clearances at Department of Energy 
Headquarters. Final report, 11:40053 (R;US) 
US DOE INSPECTOR GENERAL 
Audits 
Annual work plan for FY 1986, 11:42369 (R;US) 
US GEOLOGICAL SURVEY 
See US GS 
Us GS 
Research Programs 
FY 1985 USGS annual report, 11:39756 (R;US) 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Decisions and Orders 
Nuclear i issuances, April 1986. Volume 
23, No. 4, 11:40718 (R;US) 
Indexes to Nuclear Commission issuances, January- 
March 1986. Volume 23, Index 1, 11:40385 (R;US) 


Development of a real-time residue number processor for 
SAFT inspection. Phase II. Final report, September 1984- 
April 1986, 11:40387 (R;US) 

Risk assessment application to NRC i Progress 
report, January 1985-January 1986, 11:40627 (R;US) 


Decommissioning 
Identification and evaluation of facilitation techniques for 
decommissioning light water power reactors, 11:40386 
(R;US) 
Reactor Safety 
Safety research programs sponsored by Office of Nuclear 
Research. Quarterly progress report, October 1- 
December 31, 1985. Volume 5, No. 4, 11:40619 (R;US) 
Regulations 
considerations of severe accidents, 11:40499 


Commission staff practice 

digest. Commission, Appeal Board and 
Licensing Board decisions, July 1972-September 1985. Digest 
No. 4, Revision No. 1, 11:40717 (R;US) 


nuclear power plant sites in 1982. Volume 4, 11:40452 
(R;US) 

Reactivation of nuclear power plant construction projects. 
Plant status, policy issues and regulatory options, 11:40338 
(R;US) 

Energy Balance 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Fossil-Fuel Power Plants 

Market for diesel-generating plant - North America, 11:40313 

(R;US) 


Quarterly Coal Report, January-March 1986 (USA; 1986 1Q), 
11:39529 (R;US) 
Natural Gas Deposits 
Characteristics of sandstone reservoirs in United States, 
11:39633 (RA;US) 





USA 
Naturai Gas Deposits 


Selected list of Bureau of Mines publications on petroleum and 
natural gas, 11:39570 (RA;US) 

Selected list of Bureau of Mines publications on petroleum and 
natural gas, 1961-70, 11:39571 (RA;US) 

Tight gas reservoirs, unconventional gas sources, 11:39777 
(RA;US) 

Nuclear Power Plants 
Power Reactor Events, September-October 1985, 11:40328 
(R;US) 
Oil Shale Deposits 
Oil shale program plan, 11:39922 (R;US) 
Petroleum Deposits 

Characteristics of sandstone reservoirs in United States, 
11:39633 (RA;US). 

Selected list of Bureau of Mines publications on petroleum and 
natural gas, 11:39570 (RA;US) 

Selected list of Bureau of Mines publications on petroleura and 
natural gas, 1961-70, 11:39571 (RA;US) 

Petroleum Refineries 

Product imports, energy security and the domestic refining 

industry, 11:39689 (R;US) 
PWR Type Reactors 

Analysis of French (Paluel) pressurized water reactor desi 
differences compared to current US PWR designs, 11:40356 
(R;US) 

Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1982. Volume 4, 11:40452 
(R;US) 

Reactivation of nuclear power plant construction projects. 
Plant status, policy issues and regulatory options, 11:40338 
(R;US) 

Transfrontier Pollution 

Analysis and assessment of precipitation chemistry at Caribou, 

Maine, 11:41562 (R;US) 


USEFUL LIFE 


See SERVICE LIFE 


Fossil-Fuel Power Plants 
Market for diesel-generating plant - Europe, 11:40316 (R;GB) 
Militery Strategy 
Soviet military power, 11:41505 (R;US) 
Nuclear Weapons 
Soviet military power, 11:41505 (R;US) 
Radiation Injuries 
Chernobyl reactor accident: report of a consultation, 11:40631 
(R;US) 
Reactor Accidents 
Chernobyl reactor accident: report of a consultation, 11:40631 
(R;US) 


Geologic History 
iti environments of basal Cretaceous rocks of the 
Colorado Plateaus, 11:41844 (RA;US) 

Faulting on the north flank of the Uinta Mountains, Utah and 
Colorado, 11:41871 (RA;US) 

Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 

Geology of Green River Formation and associated Eocene 
rocks in southwestern Wy: and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 PRA:US) 

Mineral Resources 

Bibliography of the geology and hydrology, San Juan Basin, 
New Mexico, Colorado, Arizona, and Utah, 11:39524 
(RA;US) 

Natural Gas Deposits 

Continuity and permeability development in the tight gas sands 
of the eastern Uinta Basin, Utah, 11:39850 (RA;US) 

Cursory study of the relationship between the productivity of 
Uinta Basin gas wells and proximity to lineaments, 11:39667 
(RA;US) 

Depositional environments and diagenesis of some nonmarine 

Upper Cretaceous reservoir rocks, Uinta Basin, Utah, 
11:39754 (RA;US) 
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Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 
Effects of physical and chemical diagenesis on low-porosity, 
low-permeability sandstones, Mesaverde Group, Uinta Basin, 
Utah, 11:39747 (RA;US) 
Field evaluations of reservoir i 
report - 1979, 11:39898 (RA;US) 
Field evaluations of reservoir i 
status report 1979, 11:39899 (RA;US) 
Geology and fuel resources of the Green River Formation, 
southeastern Uinta Basin, Utah and Colorado, 11:39640 
(RA;US) 
Influence of diagenetic reactions on reservoir properties of the 
Neslen, Farrer, and Tuscher Formations, Uinta Basin, Utah, 
11:39732 (RA;US) 
Lithofacies and related hydrocarbon accumulations in Tertiary 
strata of the western and central Uinta Basin, Utah, 11:39601 
(RA;US) 
Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah, 11:39599 (RA;US) 
NMR determination of porosity and permeability of western 
tight gas sands, 11:39721 (RA;US) . 
Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 
Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 
Proposal to support the Natural Buttes, Utah massive hydraulic 
fracturing project to be performed by Gas Producing 
Enterprises, Inc., 11:39730 (RA;US) 
Reservoir evaluation of the Old Squaw’s Crossing Uinta Basin, 
Utah, 11:39765 (RA;US) 
Stratigraphy, sedimentology, and petroleum potential of 
Dakota Formation, northeastern Utah, 11:39603 (RA;US) 
Subsurface stratigraphy of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 
Uinta Basin lenticular sandstone reservoir characteristics, 
11:39717 (RA;US) 
Western Gas Sands Project status report, 11:39787 (RA;US) 
Western Gas Sands Project status report, 11:39788 (RA;US) 
Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 

Western Gas Sands Project status report, 11:39793 (RA;US) 

Western Gas Sands Project status report, December 1-31, 1979, 
11:39800 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Natural Gas Fields 

Case history of Red Wash Field, Uinta County, Utah, 11:39598 
(RA;US) 

Natural Buttes Utah massive hydraulic fracturing project, 

11:39778 (RA;US) 
Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 
Strain-relaxation measurements in the Mesaverde and Mancos 
Shales, Uinta Basin, Utah, 11:39865 (RA;US) 
Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 
Natural Gas Wells 
Continuity and permeability development in the tight gas sands 
of the eastern Uinta Basin, Utah, 11:39850 (RA;US) 
Cursory study of the relationship between the productivity of 
Uinta Basin gas wells and proximity to lineaments, 11:39667 
(RA;US) 
third quarterly status 
report - 1979, 11:39898 (RA;US) 
Field evaluations of reservoir i 
Frac procedure Natural Buttes No. 18, Uinta County, Utah, 
11:39834 (RA;US) 


third quarterly status 


second quarterly 


Field evaluations of reservoir 
second quarterly 
status report 1979, 11:39899 (RA;US) 
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FY 1985 USGS annual report, 11:39756 (R;US) 

In support of the planned massive hydraulic fracture to be 
performed by Pacific Transmission supply company in the 
Uinta Basin, 11:39862 (RA;US) 

Massive hydraulic in the Natural Buttes Unit, Uinta 
County, Utah, 11:39884 (RA;US) 

Natural Buttes Utah massive hydraulic fracturing project, 
11:39778 (RA;US) 

Pacific Transmission Supply Co. Sand Ridge II Mesaverde 
massive hydraulic fracture project, Uinta County, Utah, final 
report, 11:39829 (RA;US) 

Proposal to support the planned massive hydraulic fracture to 
be performed by Pacific Transmission Supply Company in 
the Uinta Basin, 11:39822 (RA;US) 

Reservoir evaluation of the Old Squaw’s Crossing Uinta Basin, 
Utah, 11:39765 (RA;US) 

Strain-relaxation measurements in the Mesaverde and Mancos 
Shales, Uinta Basin, Utah, 11:39865 (RA;US) 

Uinta Basin lenticular sandstone reservoir characteristics, 
11:39717 (RA;US) 

Western Gas Sands Project status report, 11:39788 (RA;US) 

Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Oil Fields 

Case history of Red Wash Field, Uinta County, Utah, 11:39598 
(RA;US) 

Oil and gas fields of the Four Corners area, 11:39604 (RA;US) 

Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 

Petroleum Deposits 
iti environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 

Effects of physical and chemical diagenesis on low-porosity, 
low-permeability sandstones, Mesaverde Group, Uinta Basin, 
Utah, 11:39747 (RA;US) 

Geology and fuel resources of the Green River Formation, 
southeastern Uinta Basin, Utah and Colorado, 11:39640 
(RA;US) 

Influence of diagenetic reactions on reservoir properties of the 
Neslen, Farrer, and Tuscher Formations, Uinta Basin, Utah, 
11:39732 (RA;US) 

Lithofacies and related hydrocarbon accumulations in Tertiary 
strata of the western and central Uinta Basin, Utah, 11:39601 
(RA;US) 

Lower Cretaceous rocks of northwestern Colorado and 
northeastern Utah, 11:39599 (RA;US) 

Petrographic criteria for recognition of lacustrine and fluvial 
sandstone, P. R. Spring oil-impregnated sandstone area, 
southeast Uinta Basin, Utah, 11:39641 (RA;US) 

Production histories of the Piceance and Uinta Basins of 
Colorado and Utah, 11:39670 (RA;US) 

Regional geophysical investigations in central Colorado 
Plateau, 11:39644 (RA;US) 

Sedimentology of oil-impregnated, lacustrine and fluvial 
sandstone, P.R. Spring area, southeast Uinta Basin, Utah, 
11:39642 (RA;US) 

Stoners. sedimentology, and petroleum potential of 

Formation, northeastern Utah, 11:39603 (RA;US) 

Suttanttsos aeallesapley of the Weoteh Formation of the Uinta 

Basin, Utah, 11:39639 (RA;US) 
Petroleum Geology 

Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 

Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 

Sandstones 


Characteristics of pores in some Upper Cretaceous nonmarine 
sandstones, Uinta Basin, Utah, 11:41834 (RA;US) 


VANADIUM ALLOYS 
X-Ray Fluorescence Analysis 


Dakota Formation in the Plateau area, southwest Utah, 
11:41818 (RA;US) 

Fluvial-deltaic facies of the Castlegate Sandstone (Cretaceous), 
east-central Utah, 11:41794 (RA;US) 

Sedimentary Basins 

Lower Mancos Shale in the northern San Juan Basin, 11:39613 
(RA;US) 

Some petrographic characteristics of sequence of siliciclastic 
rocks from Mesaverde Group, North Horn Formation, and 
lower part of Green River Formation, Price River Canyon 
area, southwestern Uinta basin, Utah, 11:39621 (RA;US) 

Sedimentary Rocks 

Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

Stratigraphy and facies relationship of the Montanan Group in 
south-central Wyoming; northeastern Utah and northwestern 


Colorado, 11:41828 (RA;US) 
Source Rocks 
Green River and Lower Uinta Formation subsurface 
stratigraphy in western Uinta Basin, Utah, 11:39712 (RA;US) 


Depositional environments of basal Cretaceous rocks of the 
Colorado Plateaus, 11:41844 (RA;US) 
Fluvial and eolian sandstone bodies in Colorado Plateau, 
11:39632 (RA;US) 
Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 

Stratigraphy of the Duchesne River Formation (Eocene- 
Oligocene?), northern Uinta Basin, northeastern Utah, 
11:41860 (RA;US) 

Uranium Deposits 

Regional geophysical investigations in central Colorado 

Plateau, 11:39644 (RA;US) 
Western US Overthrust Belt 
Laramide history of the Wasatch-western Uinta mountains 
area, Utah, 11:41823 (RA;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTILITIES 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Design 
Multi-port valve assembly, 11:41276 (P;US) 
Performance Testing 
Component reliability testing, 11:40206 (RA;US) 
Valve performance testing, 11:40529 (RA;US) 
VANADIUM 
Chemical Reactions 
Gas-phase reactions of V* and VO* with hydrocarbons 
Fourier transform mass spectrometry, 11:41201 (J;US) 
Corrosion 
Corrosion of vanadium and V 3Ti 1Si in flowing lithium, 
11:40927 (R;DE;In German) 
Mass Spectroscopy 
Arc nebulization for elemental analysis of conducting solids by 
inductively coupled plasma mass spectrometry, 11:41147 
(J;US) 
X-Ray Fluorescence Analysis 
Strategic petroleum reserve supporting research. Quarterly 
technical report, January 1-March 31, 1986, 11:39697 (R;US) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
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Corrosion of vanadium and V 3Ti 1Si in flowing lithium, 
11:40927 (R;DE;In German) 
Crack Propagation 
Stress relief cracking of Cr-Mo-V steel, 11:41020 (TJ;GB) 
Stress Relaxation 
Stress relief cracking of Cr-Mo-V steel, 11:41020 (TJ;GB) 
Surface 
Factors affecting surface finish when 
titanium alloy (Ti-6Al-4V), 11:41012 ;NL) 
VANADIUM BASE ALLOYS 
Ton Implantation 
Comparison of implantation-driven permeation 
of fusion reactor structural materials, 11:40919 aon 


of ee permeation characteristics 
of fusion reactor structural materials, 11:40919 (R;US) 
VANADIUM ORES 


titanium and a 


Oxidation-reduction in tabular uranium-vanadium 
bearing sandstone from the Salt Wash deposits (Upper 
Jurassic) of the Cottonwood Wash district (Utah, USA), 
11:39930 (R;FR;In French) 

VANADIUM OXIDES 
Chemical Reactions 
Gas-phase reactions of V* and VO* with hydrocarbons using 
Fourier transform mass spectrometry, 11:41201 (J;US) 
VAPOR CONDENSATION 
See also FILM CONDENSATION 
Counterflow Systems 

Vaporization at supercritical pressures and counterflow 
condensing of pure and mixed-hydrocarbon working fluids 
for geothermal power plants, 11:40269 (R;US) 

VAPOR-DOMINATED SYSTEMS 
Prior to May, 1976 DRY-STEAM SYSTEMS was used for this 


concept. 


Thermodynamics 
Modeling studies of cold water injection into flui 
dominated geothermal reservoirs, 11:40260 (R;US) 


vapor: 
VECTOR MESONS 
See also K-892 RESONANCES 
Particle Production 
Vector meson production in the final state K* K~ a* a~ 
photon-photon collisions, 11:42002 (R;DE) 
Decay 


Viable axion model, 11:42036 (R;DE) 
IN 


Summary of catalyst performance measured during the 
aftermarket catalyst ility evaluation project. Technical 
report, 11:40899 (RUS) 

Rates 


Consumption 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Exhaust Gases 
Interaction between exhaust gas laws and engine design in 
commercial vehicles, 11:40887 (RA;DE;In German) 
Performance audit of inspection and maintenance 
gases, 11:40900 (R;US) 
Fuel Consumption 
Energy Facts 1985 (USA; 1973 to 1985), 11:39561 (R;US) 
Pollution 


Interaction between exhaust gas laws and engine design in 
commercial vehicles, 11:40887 (RA;DE;In German) 


Performance Testing 
Component reliability testing, 11:40206 (RA;US) 

VERY HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
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VHF RADIATION 

See RADIOWAVE RADIATION 
VICKSI 

See VICKSI ACCELERATOR 
VICKSI ACCELERATOR 

Van de Graaff-Isochronous Cyclotron Combination Heavy Ion 
Facility at the Hahn-Meitner Institute, Berlin. 
Beam Injection 

Status of the VICKSI tandem injector project, 11:41401 
(BA;US) 


See STYRENE 

VIRGINIA 
Ground Water 
Options for managing underground storage of petroleum 
products in Virginia, 11:39702 (R;US) 

VISITOR CENTERS 

See PUBLIC BUILDINGS 
VITRIFICATION 


Evaluation and testing of metering pumps for high-level 
nuclear waste slurries, 11:40010 (R;US) 
Quality Control 
Quality of glass products from LEWC-simulate solidification, 
11:39996 (RA;DE;In German) 
Research Programs 
LFCM vitrification technology. Quarterly progress report, 
July-September 1985, 11:40005 (R;US) 


See MACERALS 
VLASOV EQUATiON 

See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 

See BOLTZMANN-VLASOV EQUATION 
VLCC 

See TANKER SHIPS 
VOLATILE MATTER 

Measuring Instruments 
ic resonance measurement of calorific value and 
moisture, 11:39495 (RA;US) 

VOLTAIC CELLS 

See ELECTRIC BATTERIES 
VULPES 

See FOXES 


Ww 


W MINUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Magnetic Moments 
Anomalous magnetic moment of the W-boson and non- 
standard Z°W* W~ coupling in polarized e~ e* collisions, 
11:42060 (R;US) 
W PLUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Magnetic Moments 
Anomalous magnetic moment of the W-boson and non- 
standard Z°W* W~ coupling in polarized e~ e* collisions, 
11:42060 (R;US) 
WAK 
Wiederaufarbeitungsanlage Karlsruhe. 
Off-Gas Systems 
Requirements made on off-gas cleaning systems of a 
reprocessing plant and related technical solutions, 11:39950 
(RA;DE;In German) 
On-Line Control Systems 
Computer-aided process control at the WAK, 11:39960 
(RA;DE;In German) 
WARFARE 


See also BIOLOGICAL WARFARE 
CHEMICAL WARFARE 
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Simulation 
Integrated battlefield-effects research for the National Training 
Center. Appendix D. Functional requirements for the 
National Training Center (NTC) Integrated Battlefield 
Command and Control Simulation (IBCCS) system. 
Technical report, 13 June 1983-30 December 1984, 11:42379 
(R;US) 
WASATCH FORMATION 
Geologic History 
Clay mineralogy of the Green River Formation, Piceance 
Creek Basin, Colorado, 11:39923 (RA;US) 


Lithology 
Subsurface hy of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 


Clay mineralogy of the Green River Formation, Piceance 
Creek Basin, Colorado, 11:39923 (RA;US) 
Stratigraphy 
Subsurface hy of the Wasatch Formation of the Uinta 
Basin, Utah, 11:39639 (RA;US) 
WASHAKIE BASIN 


Geologic History 
Stratigraphy of post-Mesaverde Cretaceous rocks, Sand Wash 
Basin and vicinity, Colorado and Wyoming, 11:41813 
(RA;US) 
Natural Gas Deposits 
Brief report on stratigraphy and gas production of Washakie 
Basin, Wyoming, 11:39725 (RA;US) 
Savery Anticline, Carbon County, Wyoming, 11:39722 
(RA;US) 
Stratigraphy and production of the Tertiary formations in the 
Sand Wash and Washakie Basins, 11:39606 (RA;US) 
Structure, correlation and iti environments of the 
Tertiary, Sand Wash and Washakie Basins, 11:39602 
(RA;US) 
Oil Fields 
Table Rock and southwest Table Rock gas fields, 11:39611 
(RA;US) 
Petroleum Deposits 
Stratigraphy and production of the Tertiary formations in the 
Sand Wash and Washakie Basins, 11:39606 (RA;US) 
Structure, correlation and depositional environments of the 
Tertiary, Sand Wash and Washakie Basins, 11:39602 
(RA;US) 
Petroleum Geology 
Geology of the East Washakie Basin, 11:39609 (RA;US) 
Savery Anticline, Carbon County, Wyoming, 11:39722 
(RA;US) 
Structure, correlation and environments of the 
Tertiary, Sand Wash and Washakie Basins, 11:39602 
(RA;US) 


Brief report on stratigraphy and gas production of Washakie 
Basin, Wyoming, 11:39725 (RA;US) 

Stratigraphy of the Washakie Formation, in the Washakie 
Basin, Wyoming, 11:41796 (RA;US) 

Stratigraphy of post-Mesaverde Cretaceous rocks, Sand Wash 
Basin and vicinity, Colorado and Wyoming, 11:41813 


technology small grants program in W: 
State. Final evaluation, 1979-1984, 11:42375 emus 
Human Populations 
Bioassay measurements of individuals living near the US 
Department of Energy's Hanford Site in Washington State, 
Fall 1985, 11:41623 (R;US) 
Water Pollution 
Flux of aliphatic and polycyclic aromatic hydrocarbons to 
Central Puget Sound from Seattle (Westpoint) primary 
sewage effluent, 11:41653 (J;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 


See also GROUND DISPOSAL 
\CTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 


UNDERGROUND DISPOSAL 
Air Pollution 
Feasability study of contamination remediation at Naval 
Weapons Station, Concord, California. Final draft report, 
11:41638 (R;US) 
Air Pollution Control 
Cee ee Ek at 
Engineering Research Laboratory's research program in 
support of Superfund, 11:41610 (R;US) 
Land Pollution 
Feasability study of contamination remediation at Naval 
Weapons Station, Concord, California. Final draft report, 
11:41638 (R;US) 
Land Reclamation 
On eee tas knee 
Engineering Research Laboratory's research program in 
support of Superfund, 11:41610 (R;US) 
Liners 


Lining of ; tall each Ciatittten Sita 


impoundment 
report (Final), 11:41608 (R;US) 
Remedial Action 


Tee eee nets San 
Engineering Research 


Laboratory's research program in 
support of Superfund, 11:41610 (R;US) 
Water Pollution 
Feasability study of contamination remediation at Naval 
Weapons Station, Concord, California. Final draft report, 
11:41638 (R;US) 
Water Pollution Control 
EPA Oe Se ee 
Engineering Research Laboratory's research program in 
support of Superfund, 11:41610 (R;US) 
WASTE FORMS 
Technology for the long-term management of defense HLW at 
the ICPP, 11:40029 (R;US) 
Field Tests 
Field testing of waste forms containing EPICOR-II ion 
exchange resins using lysimeters, 11:40040 (R;US) 
Leaching 
Characterization of solidified radioactive wastes produced at 
Montalto di Castro BWR plant with reference to the site 
storage, 11:39989 (R;IT) 
Field testing of waste forms containing EPICOR-II ion 
exchange resins using lysimeters, 11:40040 (R;US) 
Performance 
Long-term performance of materials used for high-level waste 
packaging. Annual report, year four, April 1985-March 1986. 
Volume 4, 11:40934 (R;US) 
WASTE HEAT 
Recovery 
Waste-heat recovery for an aluminum remelt furnace. Final 
report, February 1984-May 1985, 11:40856 (R;US) 
WASTE MANAGEMENT 
See also WASTE DISPOSAL 
WASTE STORAGE 
WASTE TRANSPORTATION 


National survey of hazardous-waste generators and treatment, 
in under RCRA 
Conservation and Recovery Act) in 1981, 
11:40708 (R;US) 


WASTE OILS 


Hydrogenation 
Hydrofinishing of re-refined used lubricating oil, 11:39690 
(R;US) 


Recycling 
Hydrofinishing of re-refined used lubricating oil, 11:39690 
(R;US) 


Refining 
Hydrofinishing of re-refined used lubricating oil, 11:39690 
(R;US) 
WASTE PRODUCT UTILIZATION 
Energy i cotton farm system in Arizona. Final report, 
11:40840 (R;US) 
Dose Limits . 
Radiation exposure of the population by residual substances 
from nuclear power plants, 11:42240 (RA;DE;In German) 
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Electric power from biofuels: planned and existing projects in 
the US. Revision, 11:40104 (R;US) 
WASTE STORAGE 
See also RADIOACTIVE WASTE STORAGE 
Liners 
Lining of waste impoundment and disposal facilities. Interim 
report (Final), 11:41608 (R;US) 
WASTE TRANSPORTATION 
Cost 
Truck and rail charges for shipping spent fuel and nuclear 
waste, 11:39970 (R;US) 
Economic Impact 
High-level nuclear waste transport and storage assessment of 
potential impacts on tourism in the Las Vegas area. Nevada 
Nuclear Waste Storage Investigations Project (NNWSD, 
11:39983 (R;US) 
Radiation Hazards 
Preliminary assessment of radiological doses in alternative 
waste management systems without an MRS facility, 
11:40050 (R;US) 
WASTE WATER 
Air Pollution Control 
Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 


Biodegradation 
Fossil Energy Program quarterly progress report for the 
period ending March 31 1986, 11:30448 GUS) 


Growth and Tee ella dial: response of a freshwater alga, 
Selenastrum capricornutum, to an oil shale by-product 
water, 11:39929 (J;US) 

Chemical Composition 
quality from a sod peat mine, first year results, 
11:39528 (RA;SE) 

Sorption-desorption capacity of oil shale materials. Volume 1. 

Literature review, 11:39926 (R;US) 
Decontamination 

Radiation protection of the environment and economy in the 
construction of thyroid gland cancer therapy wards, 
11:41693 (RA;DE;In German) 


Ammonia removal from oil shale process waters using tubular, 
microporous polytetrafluoroethene membranes, 11:39928 
(R;US) 

Purification 


Diaphragm separation and steaming, an economical and 
environmentally acceptable combined process for processing 
industrial washing water containing oil, 11:41647 (R;DE;In 
German) 

Quantitative Chemical Analysis 

Oil shale retort water ammonia determination by titrimetry, 
phenate colorimetry, enzymatic analysis, and 
chromatographic tadibeaton/chentaneasunce, 11:39925 
G;US) 


Travis wastewater survey, Travis AFB, California. Final 
report, 6-11 August 1985, 11:41639 (R;US) 


Travis wastewater survey, Travis AFB, California. Final 
report, 6-11 August 1985, 11:41639 (R;US) 
Waste Disposal 
i of oil shale materials. Volume 2. 


1985, 11:39451 (R;US) 
Water Treatment 
Ammonia removal from oil shale process waters using tubular, 
microporous polytetrafluoroethene membranes, 11:39928 


. (RUS) 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
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Low-rank coal research. Quarterly technical progress report, 
April-June 1985, 11:39452 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
Reference guide for industrial wastewater treatment. Final 
report, 11:41641 (R;US) 
WASTEFORMS 
See WASTE FORMS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 


See also FEEDWATER 
FRESH WATER 
GROUND WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 


Catalytic gasification of graphite or carbon. Quarterly 
January 1, 1986-March 31, 31, 1986, 11:39470 (R;US) 
Corrosive Effects 
ition and erosion-corrosion rippling in boiler tubes, 
11:40958 (R;NL) 
Heat Transfer 
Experimental investigation of heat transfer in a tube at 
supercritical water pressure, 11:41298 (R;SU;In Russian) 


Microdosimetry 
Statistical fluctuations in heavy charged particle tracks, 
11:42235 (J;GB) 
Particle Tracks 
Statistical fluctuations in heavy charged ag tracks, - 
11:42235 (J;GB) 
PH Value 
Evaluation of new pH control agents for PWR secondary 
water systems. Final report, 11:40346 (R;US) 
Proton Transport 
Statistical fluctuations in heavy charged particle tracks, 
11:42235 (J;GB) 
Quantitative Chemical Analysis 
Speciation of selenium and arsenic in natural waters and 
sediments. Volume 2. Arsenic speciation. Final report, 
11:39521 (R;US) 
WATER CHEMISTRY 
Spectrophotometry 
Spectrometry measurement prospects for industry on-line 
analysis and water control, 11:41462 (R;FR;In French) 
WATER CONTENT 
See MOISTURE 
WATER COOLANT 
See WATER 
WATER CURRENTS 
Velocity 
Data report for current meters on mooring CMMW-10, 1982- 
83 study area W-N. Low Level Waste Ocean Disposal 
Program, Report OSU-21, 11:41913 (R;US) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Performance 
Heat pump water heater efficiency measurement, 11:40816 
(RA;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Acidification 


Analysis and assessment of precipitation chemistry at Caribou, 
Maine, 11:41562 (R;US) 
Consumer Guides 
Great Lakes Toxic Hotspots: a citizen's action guide. 
for 1 December 1985-1 March 1986, 11:41649 (R;US) 
Environmental Impacts 
Report of the fourteenth session, Vienna, 26-30 March 1984. 
Reports and studies No. 21 (GESAMP - Joint group of 
experts on the scientific aspects of marine pollution), 
11:41644 (R;XA;In French, Russian and Spanish) 
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Global Aspects 
Report of the fourteenth session, Vienna, 26-30 March 1984. 
Reports and studies No. 21 (GESAMP - Joint group of 
experts on the scientific aspects of marine pollution), 
11:41644 (R;XA;In French, Russian and Spanish) 
Pollution Sources 

Final report on the Federal/State/Local Nonpoint-Source 
Task Force and recommended national nonpoint source 
policy. Appendix B. Agency strategies. Report for March 
1984-January 1985, 11:41664 (R;US) 

Final report on the Federal/State/Local Source 
Task Force and recommended National Nonpoint Source 
Policy. Report for March 1984-January 1985, 11:41665 
(R;US) 

Remedial Action . 

Feasability study of contamination remediation at Naval 
Weapons Station, Concord, California. Final draft report, 
11:41638 (R;US) 

WATER POLLUTION MONITORS 
Design 

Remote sensing of oil on sea: lidar and passive IR experiments, 

11:39692 (RA;FR) 
WATER QUALITY 
Monitoring 


Technical support for geopressured-geothermal well activities 
in Louisiana. Final report, 1 November 1983-31 October 
1984, 11:40267 (R;US) 
WATER RESOURCES 
Resovrce Conservation 
Handbook of methods for the evaluation of water conservation 
for municipal and industrial water supply. Final report, 
11:40709 (R;US) 
WATER SUPPLY 
Used in the sense of a public utility or of an engineered system 
(e.g., irrigation system) as contrasted to a natural system, for 
which use WATER RESOURCES. 
Manuals 
Handbook of methods for the evaluation of water conservation 
for municipal and industrial water supply. Final report, 
11:40709 (R;US) 
WATER TREATMENT 
District Heating 
Water treatment in heating plants using modern water 
treatment processes, 11:41252 (RA;DE;In German) 


Manuals 
Reference for industrial wastewater treatment. Final 
report, 11:41641 (R;US) 
Technology Assessment 
Fossil Energy Program quarterly progress report for the 
period ending March 31, 1986, 11:39448 (R;US) 
WATER TREATMENT PLANTS 
Rocky Mountain Arsenal northwest boundary 
containment/treatment system construction report. Text, 
drawings, photos. Final report, 11:41640 (R;US) 
Energy Analysis 
Energy-usage analysis at wastewater-treatment plants, 11:40870 
(R;US) 
Energy Conservation 
Energy-usage analysis at wastewater-treatment plants, 11:40870 
(R;US) 
WATER UTILITIES 
Water Treatment Plants 
Energy-usage analysis at wastewater-treatment plants, 11:40870 


(R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
Additives 
imental study of 
sandmodel, 11:39678 (R;US) 
Bench-Scale Experiments 


from a 2-D layered 


study of recovery from a 2-D layered 
sandmodel, 11:39678 (R;US) 
WAVE FUNCTIONS 
Moments 


Calculation of radiative corrections to sum rules for moments 
of the m-meson wave function, 11:42103 (R;SU;In Russian) 


WAVE PROPAGATION 
Numerical Solution 
— of the limiting amplitude principle to 
elastodynamic scattering problems, 11:42422 (J;US) 
Propagation Simulator enhancement program. Technical 
report, 16 March 1983-30 April 1985, 11:41496 (R;US) 
WAVEGUIDES 
Electromagnetic Fields 
Triangular discretization method for the evaluation of RF- 
fields in waveguides and cylindrically symmetric cavities, 
11:42254 (R;DE) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 


See INTERMEDIATE VECTOR BOSONS 
WEAK INTERACTIONS 
Symmetry 
Z-italic, symmetry and the fourth generation, 11:42070 (J;US) 
WEATHER 
Forecasting 
Influence of Pacific Sea surface temperatures on seasonal 


precipitation over the Western Plateau of the United States, 
11:41517 G;AT) 
WEATHERIZATION 
Thermal Insulation 
Health-hazard evaluation report HETA 84-213, 391-1619, 
Duluth Community Action Program, Duluth, 
11:41560 (R;US) 
WECS 
See WIND TURBINES 
WEEVILS 
See BEETLES 
WEINBERG LEPTON MODEL 
Electron-Positron Interactions 
Physics at LEP at high energies, 11:42037 (R;DE) 
SU-2 Groups 
Minimum left-right symmetric model of electroweak 
interactions and experiments at energies approximately 100 
GeV in the c.m.s. , 11:42053 (R;SU;In Russian) 
U-1 Groups 
ee ee ee ae 
interactions and experiments at energies approximately 100 
GeV in the c.m.s. , 11:42053 (R;SU;In Russian) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
* Crack 
Examination of weld hot cracking in a transition joint between 
HP 9-4-20 steel and 21-6-9 stainless steel, 11:41316 (R;US) 
Evaluation 
Evaluation of the toughness of austenitic stainless steel pipe 
weldments. Final report, 11:40330 (R;US) 
Fracture Mechanics 
Evaluation of the toughness of austenitic stainless steel pipe 
weldments. Final report, 11:40330 (R;US) 
fracture analysis. Volume 1 of welded type 304 stainless steel 
pipe. J-R curve characterization and limit load analysis, 
11:40423 (R;US) 
Fracture Properties 
Effects of inertia weld parameters and contamination on weld 
flash shape and on joint strength: an improved study, 
11:40981 (R;US) 
WELDS 
See WELDED JOINTS 
WELL BORE DAMAGE 
See FORMATION DAMAGE 
WELL DRILLING 
Cost Estimation 
Use of multi-drain wells to more effectively extract natural gas 
from lenticular sand reservoirs: a feasibility study, 11:39771 
(R;US) 





WELL DRILLING 
Cuttings Removal 


Removal 
Comparison of the effects of rotary wash and air rotary 
drilling techniques on pumping test results, 11:41345 (R;US) 
Demonstration Programs 
Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 
Fracture Mechanics 
Application of fractography to core and outcrop fracture 
investigations, 11:41892 (RA;US) 
Research Programs 
Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 


Stress Analysis 
Application of fractography to core and outcrop fracture 
a 11:41892 (RA;US) 
WELL LOGGIN 
See also iceiiiliin 
NUCLEAR MAGNETIC LGGING 
SONIC LOGGING 
Data Analysis 
Log interpretation conference, U.S. Bureau of Mines, 11:39619 
(RA;US) 
Well log applications in rock mechanics, 11:39716 (RA;US) 
Demonstration Programs 


Field evaluations of reservoir fracturing, 11:39814 (RA;US) 
Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 (RA;US) 


Log interpretation conference, U.S. Bureau of Mines, 11:39619 
(RA;US) 
Research 


Programs 
Western Gas Sands Project status report, 11:39799 (RA;US) 
Western Gas Sands Project status report, February 1-29, 1980, 
11:39802 ow 
T 


‘echnology Transfer 
Well log applications in rock mechanics, 11:39716 (RA;US) 
Technology Utilization 
Log interpretation conference, U.S. Bureau of Mines, 11:39619 
(RA;US) 
WELL LOGGING EQUIPMENT 
To be used only when the equipment itself is the topic of the paper; 
includes source, detector, and associated equipment. 


Systems 
Active cooling for downhole instrumentation: design criteria 
and conceptual design summary, 11:40265 (R;US) 
WELL PRESSURE 
Numerical 
Well test analysis in tight gas reservoirs, 11:39902 (RA;US) 
WELL SHOOTING 
See EXPLOSIVE STIMULATION 
WELL SKIN EFFECT 
See FORMATION DAMAGE 
WELL STIMULATION 
See also EXPLOSIVE STIMULATION 
Historical Aspects 
Reservoir stimulation: right diagnosis still elusive, 11:39854 
(RA;US) 
Research 


Programs 

oy Sands Project Logging Program, 11:39766 

Western gas sands project, core program, 11:39767 (RA;US) 
Technology Assessment 

Reservoir stimulation: right diagnosis still elusive, 11:39854 

(RA;US) 

Western gas sands project, core program, 11:39767 (RA;US) 
Well Logging 

Western gas sands project, core program, 11:39767 (RA;US) 


See also EXPLORATORY WELLS 
GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
Electric Logging 
Self and transfer i of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
Fracturing 


In-situ stress: the predominant influence on hydraulic fracture 
containment, 11:41901 (RA;US) 
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Some thoughts on crack growth in hydraulic fracturing, 
11:41898 (RA;US) 
Sonic Logging 
Self and transfer im of coaxial coils for interrogating 
borehole formation, 11:39743 (RA;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN REGION 
See FEDERAL REGION IX 
WESTERN US OVERTHRUST BELT 
Geologic History 
Laramide history of the Wasatch-western Uinta mountains 
area, Utah, 11:41823 (RA;US) 
Orogenesis 
Laramide history of the Wasatch-western Uinta mountains 
area, Utah, 11:41823 (RA;US) 
Tectonics 
Laramide history of the Wasatch-western Uinta mountains 
area, Utah, 11:41823 (RA;US) 
WESTINGHOUSE STANDARD REACTOR 
Prior to 1975, PWR/41 TYPE REACTORS was used. 
Loss of Coolant 
TRAC analyses for CCTF and SCTF tests and UPTF 
design/operation, 11:40548 (RA;US) 
Reactor Safety 
TRAC analyses for CCTF and SCTF tests and UPTF 
design/operation, 11:40548 (RA;US) 


i quality from a sod peat mine, first year results, 
11:39528 (RA;SE) 
Waste Water 
i quality from a sod peat mine, first year results, 
11:39528 (RA;SE) 
Water Quality 
quality from a sod peat mine, first year results, 


11:39528 (RA;SB) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 


Response of vegetation to carbon dioxide. Effect of elevated 
levels of CO2 on winter wheat under two moisture regimes 
(Triticum aestivum L.), 11:41766 (R;US) 

WIGGLER MAGNETS 
Performance 
Sulfur K edge X-ray absorption studies using the SSRL 54- 
pole wiggler in undulator mode, 11:41419 Ae 
WILD ANIMALS 
Diet 
Responses of herbivorous rodents to habitat disturbance on the 
north slope of Alaska. Annual technical progress report, 
11:41591 (R;US) 


Wildlife impact assessment Anderson Ranch, Black Canyon, 
and Boise Diversion Projects, Idaho. Final report, 11:40109 
(R;US) 
Research Programs 
Annual on wildlife activities, September 1985-April 
1986, 12:40108 (R;US) 
WILLISTON BASIN 
Natural Gas Deposits 
Two pays stand out in Williston Basin play, 11:39878 (RA;US) 
Petroleum Deposits 
Evaluation of the Madison Limestone in the Williston Basin 
from well logs and cores, 11:39645 (RA;US) 
Shales 
Ultrasonic velocities in Cretaceous shales from the Williston 
Basin, 11:41902 (RA;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 





3198S / ERA-11/18 


WIND POWER 
Research Programs 
Alternative technologies: research and development by CEER 
in Puerto Rico, 11:40130 (RA;US) 
T Assessment 
Wind farmer's flow - technology research, 11:40275 (RA;US) 
WIND POWER PLANTS 


Advanced multi-megawatt wind turbine design for utility 
application, 11:40282 (B;US) 
Feasibility Studies 
Hawaii - on the threshold of wind farming, 11:40276 (RA;US) 


Siting perspectives and institutional/financial factors affecting 
wind system development in Puerto Rico, 11:40277 (RA;US) 


Market 
Wind market perspective, 11:40273 (RA;US) 


Irrigation with wind-powered electricity, 11:40274 (RA;US) 
Research 
EEC wind energy R + D program, 11:40279 (RA;US) 
Site Selection 
Siting perspectives and institutional/financial factors affecting 
wind system development in Puerto Rico, 11:40277 (RA;US) 
WIND TURBINES 


Design and performance of axial-flow wind-power turbines, 
11:40281 (R;US) 
Potpourri of innovative wind machines, 11:40278 (RA;US) 
Mechanical Vibrations 
Analysis of two-blade wind-turbine rotors individually free 
from shatter with coupled pitch control at synchronous 
operation, 11:40280 (R;DE;In German) 


Design and performance of axial-flow wind-power turbines, 
11:40281 (R;US) 

Potpourri of innovative wind machines, 11:40278 (RA;US) 

Wind farmer's flow - technology research, 11:40275 (RA;US) 
WINSTON COLLECTORS 

See COMPOUND PARABOLIC CONCENTRATORS 
WIRE SPARX CEAMBERS 
Data Acquisition Systems 

ISTRA-3 facility for relativistic nuclear physics processes 
investigation, 11:41446 (R;SU;In Russian) 


Specifications 
ISTRA-3 facility for relativistic nuclear physics processes 
investigation, 11:41446 (R;SU;In Russian) 
WOLFRAM 
See TUNGSTEN 
WOLF-RAYET STARS 
Aluminium 26 
Gamma-ray line emission from 7*Al produced by Wolf-Rayet 
stars, 11:41919 (R;FR) 
Neutron-Rich Isotopes 
Neutron-rich nuclei in cosmic rays and Wolf-Rayet stars, 
11:41925 (R;FR) 
wooD 
Fuel Consumption 
Residential energy demand in the United States, 11:40833 
(B;US) 


Products 
Application of TGA/FT-IR to study hydrocarbon structure 
and kinetics, 11:39512 (J;US) 
Pyrolytic Oils 
Hydrotreating biomass liquids to produce hydrocarbon fuels, 
11:40090 (R;US) 


Electric power from biofuels: planned and existing projects in 
the US. Revision, 11:40104 (R;US) 
WORK FUNCTIONS 
Measuring Methods 
Photothermal modulation of the gap distance in scanning 
tunneling microscopy, 11:41474 (J;US) 
WORKERS 
See PERSONNEL 


WORKING FLUIDS 
See also. REFRIGERANTS 


Vaporization at supercritical pressures and counterflow 
condensing of pure and mixed-hydrocarbon working fluids 
for geothermal power plants, 11:40269 (R;US) 

Heat Transfer 
Heat transfer in a ground solar collector, 11:40254 (RA;US) 

WORKING (MATERIALS) 
See MATERIALS WORKING 
WORLD 
See GLOBAL ASPECTS 
WYOMING 
See also POWDER RIVER BASIN 
WASHAKIE BASIN 

Coal Deposits 

Stratigraphy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

Coal Seams 

Estimates of gas content in coal and carbonaceous rocks from 
deep drilling in Pacific Creek area, northeastern Green River 
Basin, Sweetwater County, Wyoming, 11:39896 (RA;US) 

Exploratory Wells 
Pacific Creek deep test, Superior Oil Company No. 1 Unit, 
section 27, T.27N., R.103W., Sublette County, Wyoming, 
11:39759 (RA;US) 

Geologic Formations 

Stratigraphy and sedimentation of the Paleocene-Eocene 

Hoback Formation western Wyoming, 11:41805 (RA;US) 
Geologic History 

Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

Lower Cretaceous of Wyoming and the southern Rockies, 
11:41786 (RA;US) 

Paleoenvironmental analysis of the Upper Cretaceous Frontier 
Formation, northwestern Bighorn Basin, Wyoming, 11:41798 
(RA;US) 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 

Regional unconformity in Late Cretaceous, Wyoming, 
11:41854 (RA;US) 

Sedimentology and stratigraphy of the lower Eocene Wind 
River Formation, central Wyoming, 11:41817 (RA;US) 
Spatial dimensions of Upper Cretaceous Sandstones, Rocky 

Mountain area, 11:41851 (RA;US) 

Stratigraphy and sedimentation of the Paleocene-Eocene 
Hoback Formation western Wyoming, 11:41805 (RA;US) 

Stratigraphic evaluation of the Eocene rocks of southwestern 
Wyoming, 11:41832 (RA;US) 

Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 

Stratigraphic relations of Upper Cretaceous rocks, Lamont- 
Bairoil area, south-central Wyoming, 11:41855 (RA;US) 
Unconformities within the Frontier Formation, northwestern 

Carbon County, Wyoming, 11:41795 (RA;US) 

Geologic Structures 

Notes on a tectonic map of parts of southwestern Wyoming 
and adjoining states, 11:41881 (RA;US) 

Structure of the Rawlins Uplift, Carbon County, Wyoming, 
11:41825 (RA;US) 


Traps 
Point-bar origin of Fall River Sandstone reservoirs, 
northeastern Wyoming, 11:39649 (RA;US) 


Structure of the Rawlins Uplift, Carbon County, Wyoming, 
11:41825 (RA;US) 
Geothermal Fields 
Geothermal significance of magnetotelluric sounding in the 
eastern Snake River Plain-Yellowstone region, 11:39894 
(RA;US) 





WYOMING 
Natural Gas Deposits 


Natural Gas Deposits 

Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 

Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 
the greater Green River Basin and environs, 11:39654 
(RA;US) 

Facies of the Mesaverde Formation, east-central Wyoming, 
11:39591 (RA;US) 

First monthly technical letter report, 11:39883 (RA;US) 

Frontier Deltas of the western Green River Basin, Wyoming, 
11:39708 (RA;US) 

FY 1985 USGS annual report, 11:39756 (R;US) 

Geology and occurrence of oil and ges, Wamsutter Arch, 
Wyoming, 11:39637 (RA;US) 

Hoback area, northern Green River Basin, 11:39724 (RA;US) 

Interim economic analysis of natural gas production from tight 
formations in selected western basins, 11:39782 (RA;US) 

Laramide sediments along Wind River thrust, Wyoming, 
11:39741 (RA;US) 

Major gas resources in shallow, tight pays seen northern Great 
Plaine 11:39733 (RA;US) 

Northern Great Plains province review, 11:39634 (RA;US) 

Overpressured, low- gas reservoirs in Green River, 
Washakie, and Great Divide Basins, southwestern Wyoming, 
11:39748 (RA;US) 

Paleozoic Formations in the Wind River Basin Wyoming, 
11:39647 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11: 39600 (RA;US) 


permeability 
11:39729 (RA;US) 


Production of crude oil and gas, southwestern Wyoming and 
northwestern Colorado, by years, 11:39660 (RA;US) 

Project Wagon Wheel, 11:39776 (RA;US) 

Racies distribution and reservoir quality of biogenic gas 
reservoirs of Northern Great Plains - example from Eagle- 
Telegraphy Creek (Upper Cretaceous) interval, 11:39891 
(RA;US) 

Relationship of latest Cretaceous and Tertiary deposition and 
deformation to oil and gas in Wyoming, 11:39638 (RA;US) 

Tight gas sand inventory of Wyoming, 11:39711 (RA;US) 

Vermilion Creek Basin area, Sweetwater County, W 
and Moffat County, Colorado, 11:39614 (RA;US) 

Western Gas Sands Project status report, 11:39791 (RA;US) 

Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 

Western Gas Sands Project status report, 11:39793 (RA;US) 

Western Gas Sands Project status report, December 1-31, 1979, 
11:39800 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Natural Gas Fields 

Barrier bar sands in the Second Frontier Formation, Green 
River Basin, Wyoming, 11:39710 (RA;US) 

Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA;US) 

Deep frac activity breaks records in Rockies, 11:39917 


(RA;US) 
environment of the Almond reservoirs, Patrick 
Draw Field, Wyoming, 11:39576 (RA;US) 
environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 
Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 
Wyoming oil and gas fields by formations, 11:39572 (RA;US) 
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Natural Gas Wells 

Deep frac activity breaks records in Rockies, 11:39917 
(RA;US) 

First monthly technical letter report, 11:39883 (RA;US) 

FY 1985 USGS annual report, 11:39756 (R;US) 

Increased deep fracturing activity eyed in Wind River Basin’s 
Madden Deep Unit, 11:39861 (RA;US) 

Phase I report, 11:39832 (RA;US) 

Pinedale Unit MHF experiments - final report, 11:39830 
(RA;US) 

Project Wagon Wheel, 11:39776 (RA;US) 

Western Gas Sands Project status report, 11:39791 (RA;US) 

Western Gas Sands Project status report, November 1-30, 
1978, 11:39792 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39811 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39812 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39813 (RA;US) 

Oil Fields 

Big Piney LaBarge Tertiary oil and gas field, 11:39605 
(RA;US) 

Depositional environment of the Almond reservoirs, Patrick 
Draw Field, Wyoming, 11:39576 (RA;US) 

Depositional environments and correlation of the Mesaverde 
Formation, Wind River Basin, Wyoming, 11:39624 (RA;US) 

Tip Top Field, Wyoming, 11:39610 (RA;US) 

Wyoming oil and gas field symposium - Greater Green River 
Basin, 11:39574 (RA;US) 

Wyoming oil and gas fields by formations, 11:39572 (RA;US) 

Oil Shale Deposits 

Depositional environment of the Green River Formation of 
Wyoming: a preliminary report, 11:41814 (RA;US) 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Stratigraphic and sedimentologic framework of the Green 
River Formation, Wyoming, 11:41802 (RA;US) 

Petroleum Deposits 

Depositional environments and diagenesis of the Nugget 
Sandstone: south-central Wyoming, northeast Utah and 
northwest Colorado, 11:39655 (RA;US) 

Development of geologic structure in central Rocky 
Mountains, backbone of the Americas, 11:39636 (RA;US) 
Energy exploration and expectations deep within the Rockies: 
the greater Green River Basin and environs, 11:39654 

(RA;US) 

Facies of the Mesaverde Formation, east-central Wyoming, 
11:39591 (RA;US) 

Geology and occurrence of oil and gas, Wamsutter Arch, 
Wyoming, 11:39637 (RA;US) 

Lower Cretaceous stratigraphy and its relationship to oil 
production in the Laramie Basin, 11:39578 (RA;US) 

Paleozoic Formations in the Wind River Basin Wyoming, 
11:39647 (RA;US) 

Petroleum potential of deeper Lewis and Mesaverde 
Sandstones in the Red Desert, Washakie and Sand Wash 
Basins, Wyoming and Colorado, 11:39600 (RA;US) 

Production of crude oil and gas, southwestern Wyoming and 
northwestern Colorado, by years, 11:39660 (RA;US) 

Relationship of latest Cretaceous and Tertiary deposition and 
deformation to oil and gas in Wyoming, 11:39638 (RA;US) 

i y and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 

Petroleum Geology 

Wyoming oil and gas field symposium - Greater Green River 

Basin, 11:39574 (RA;US) 
Reservoir Rock 

Core descriptions, photographs, and core x-ray analyses of 
portions of the Upper Cretaceous Mesaverde Group, 
Washakie Basin, Wyoming, 11:39651 (RA;US) 
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Depositional environments of the Muddy Sandstone (Lower 
Cretaceous) Wind River Basin, Wyoming, 11:41792 (RA;US) 

Early Cretaceous Muddy Sandstone Delta of western Wind 
River Basin, Wyoming, 11:41816 (RA;US) 

Frontier formation in northwestern Wyoming and adjacent 
areas, 11:41800 (RA;US) 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Lower Upper Cretaceous strata, Big Horn Basin, Wyoming 
and Montana, 11:41808 (RA;US) 

Muddy Sandstone - Wind River Basin, 11:41862 (RA;US) 

Petrography of Mesaverde Sandstones in Wyoming, 11:41869 
(RA;US) 

Stratigraphic and sedimentologic framework of the Green 
River Formation, Wyoming, 11:41802 (RA;US) 

Sandstones 

Early Cretaceous Muddy Sandstone Delta of western Wind 

River Basin, in, Wyoming 11:41816 (RA;US) 
Sedimentary Basins 

Abnormal pressures and conductivity anomaly, northern Green 
River Basin, Wyoming, 11:41866 (RA;US) 

Catalog of formations for Green River Basin and adjacent 
areas, 11:41827 (RA;US) 

Deformational history of the southern end of the Wind River 
Mountains, Wyoming, 11:41824 (RA;US) 

Deformation and deposition between a foreland uplift and an 
impinging thrust belt: Hogback Basin, Wyoming, 11:41863 
(RA;US) 

Depositional environments of the Muddy Sandstone (Lower 
Cretaceous) Wind River Basin, Wyoming, 11:41792 (RA;US) 

Electric log correlation of the Mesaverde Group in 
southwestern Wyoming, 11:41882 (RA;US) 

Frontier Formation and equivalent rocks in eastern Wyoming, 
11:41793 (RA;US) 

General stratigraphy and depositional history of the Fort 
Union, Indian Meadows, and Wind River Formations, Wind 
River Basin, Wyoming, 11:41803 (RA;US) 

Geology and vertebrate paleontology of the northeastern 
Green River Basin, Wyoming, 11:41806 (RA;US) 

Graphic analysis of basins and uplifts, 11:41880 (RA;US) 

Hoback area, northern Green River Basin, 11:39724 (RA;US) 

Late cretaceous and Early Cenozoic structural pattern, 
southern Rock Springs Uplift, Wyoming, 11:41822 (RA;US) 

Lower Upper Cretaceous strata, Big Horn Basin, Wyoming 
and ‘aatane, 11:41808 (RA;US) 

Pinedale Anticline, Sublette County, Wyoming, 11:39612 
(RA;US) 

Sedimentology and mineralogical differentiation of sandstones 
in the Fort Union Formation (Paleocene), Wind River Basin, 
Wyoming, 11:41804 (RA;US) 

Sedimentology and stratigraphy of the lower Eocene Wind 
River Formation, central Wyoming, 11:41817 (RA;US) 

Stratigraphy of the early Eocene Pass Peak Formation, central- 
western Wyoming, 11:41807 (RA;US) 

Stratigraphy and nomenclature of some Upper Cretaceous and 
Lower Tertiary rocks in south-central Wyoming, 11:41867 
(RA;US) 

Structure of the northern margin of the Green River Basin, 
Wyoming, 11:41810 (RA;US) 

Tertiary rocks in the central part of the Great Divide Basin, 
Sweetwater, County, Wyoming, 11:41826 (RA;US) 

Uppermost Cretaceous and Tertiary i y of Fossil 
Basin, southwestern Wyoming, 11:41815 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Sedimentary Rocks 
Abnormal pressures and conductivity anomaly, northern Green 
River Basin, Wyoming, 11:41866 (RA;US) 


Washakie Basin, Wyoming, 11:39651 (RA;US) 
Electric log correlation of the Mesaverde Group in 
southwestern Wyoming, 11:41882 (RA;US) 
Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 


WYOMING 
Uranium Deposits 


Laramide sediments along Wind River thrust, Wyoming, 
11:39741 (RA;US) 

Lower Cretaceous of Wyoming and the southern Rockies, 
11:41786 (RA;US) 

Paleobotanical correlations of Late Cretaceous deposits in 
southern Wyoming, 11:41829 (RA;US) 

Regional unconformity in Late Cretaceous, Wyoming, 
11:41854 (RA;US) 

Stratigraphy and facies relationship of the Montanan Group in 
south-central Wyoming, northeastern Utah and norti:western 
Colorado, 11:41828 (RA;US) 

Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 
Dakota, 11:41853 (RA;US) 

Stratigraphic relations of Upper Cretaceous rocks, Lamont- 
Bairoil area, south-central Wyoming, 11:41855 (RA;US) 

Unconformities within the Frontier Formation, northwestern 
Carbon County, Wyoming, 11:41795 (RA;US) 

Source Rocks 

Laney Member of the Green River Formation, Sand Wash 
Basin, Colorado, and its relationship to Wyoming, 11:41801 
(RA;US) 

Stratigraphic and sedimentologic framework of the Green 
River Formation, Wyoming, 11:41802 (RA;US) 

Stratigraphy 

Frontier Formation and equivalent rocks in eastern Wyoming, 
11:41793 (RA;US) 

Frontier formation in northwestern Wyoming and adjacent 
areas, 11:41800 (RA;US) 

Geology of Green River Formation and associated Eocene 
rocks in southwestern Wyoming and adjacent parts of 
Colorado and Utah, 11:41857 (RA;US) 

Lower Cretaceous of Wyoming and the southern Rockies, 
11:41786 (RA;US) 

Muddy Sandstone - Wind River Basin, 11:41862 (RA;US) 

Paleoenvironmental analysis of the Upper Cretaceous Frontier 
Formation, northwestern Bighorn Basin, Wyoming, 11:41798 
(RA;US) 

Petrography of Mesaverde Sandstones in Wyoming, 11:41869 
(RA;US) 

Regional stratigraphic analysis of Upper Cretaceous rocks of 
Rocky Mountain region, 11:41811 (RA;US) 

Regional unconformity in Late Cretaceous, Wyoming, 
11:41854 (RA;US) 

Sedimentology and stratigraphy of the lower Eocene Wind 
River Formation, central Wyoming, 11:41817 (RA;US) 

Spatial dimensions of Upper Cretaceous Sandstones, Rocky 
Mountain area, 11:41851 (RA;US) 

Stratigraphy and sedimentation of the Paleocene-Eocene 
Hoback Formation western Wyoming, 11:41805 (RA;US) 
Stratigraphy and geologic history of the Montana Group and 
equivalent rocks, Montana, Wyoming and North and South 

Dakota, 11:41853 (RA;US) 

Stratigraphic relations of Upper Cretaceous rocks, Lamont- 
Bairoil area, south-central Wyoming, 11:41855 (RA;US) 

Stratigraphy and nomenclature of some Upper Cretaceous and 
Lower Tertiary rocks in south-central Wyoming, 11:41867 
(RA;US) 

Unconformities within the Frontier Formation, northwestern 
Carbon County, Wyoming, 11:41795 (RA;US) 

Uppermost Cretaceous and Tertiary stratigraphy of Fossil 
Basin, southwestern Wyoming, 11:41815 (RA;US) 

Western Gas Sands Project, quarterly basin activities report, 
11:39810 (RA;US) 

Tectonics 

Notes on a tectonic map of parts of southwestern Wyoming 

and adjoining states, 11:41881 (RA;US) 
Uranium Deposits 

Stratigraphy and structure of the northern and western flanks 
of the Black Hills Uplift, Wyoming, Montana, and South 
Dakota, 11:39525 (RA;US) 





X RADIATION 
Small Angle Scattering 
Low-rank coal research. Quarterly technical progress report, 
July-December 1985, 11:39453 (R;US) 
XENON 
Giant Resonance 
Giant resonance in the electron impact ionization 
of heavy atoms and ions, 11:41975 (R;US) 
Inner-Shell Ionization 
Production of very-low-energy highly 
synchrotron radiation, 11:41987 (J;US) 
Ton Sources 
Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) 


Production of very-low-energy highly charged ions by 
synchrotron radiation, 11:41987 (J;US) ‘ 


ions by 


XENON 135 
Fission Products 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
Radioactive Effiuents 
UNC Nuclear Industries reactor and fuels production facilities. 
1984 effluent release report, 11:40454 (R;US) 
XI NEUTRAL 
Particle Production 
Production of yO and Xi-bar® hyperons by 400-GeV protons, 
11:42029 (J;US) 


See XI NEUTRAL 


and electronic digital readout by charge 
coupled devices, 11:41430 (R;FR) 
Hgl2 Semiconductor Detectors 
of mercuric iodide detectors for XAS and XRD 
measurements, 11:41459 (BA;US) 
X-RAY DIFFRACTION 
Hgl2 Semiconductor Detectors - 
of mercuric iodide detectors for XAS and XRD 
measurements, 11:41459 (BA;US) 
X-RAY DIFFRACTOMETERS 
Shielded analytical instruments for characterization of highly 
radioactive materials, 11:41140 (R;US) 


Uses 
Special applications of the Debye microdiffractometer, 
11:41470 (R;US) 
X-RAY DOSIMETRY 
Chemiluminescence 
Measurement of oxyluminescence of solid waste for speedy 
dose determination following a radiation accident, 11:41440 
(RA;DE;In German) 


Interlaboratory Comparisons 
Protocol for X-ray dosimetry EULEP, 11:42237 (R;FR) 
X-RAY EQUIPMENi 


The development of a scanning transmission X ray microscope, 
11:41479 (BA;US) 


The development of a scanning transmission X ray microscope, 
11:41479 (BA;US) 
X-RAY FLUORESCENCE ANALYSIS 
Monte Carlo Method 
Application of Monte Carlo method in determination of 
characteristic X radiation in XFA, 11:42230 
(RA;CS;In Czech) 
Emission 


Application of Monte Carlo method in determination of 
secondary characteristic X radiation in XFA, 11:42230 
(RA;CS;In Czech) 
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Spatial Resolution 
X-ray fluorescence with synchrotron radiation, 11:41761 
(R;US) 
X-RAY LASERS 
Review of Livermore's soft x-ray laser program, 11:41288 
(R;US) 
X-RAY SPECTROMETERS 
Images 


Multiplex coding imaging spectrometers for X-ray astronomy, 
11:41431 (R;FR) 
Li-Drifted Si Detectors 
Multiplex coding imaging spectrometer for X-ray astronomy, 
11:41423 (R;FR) 
Position Sensitive Detectors 
Large area position-sensitive X-ray detector for a Bragg crystal 
spectrometer, 11:41477 (J;NL) 
X-RAY SPECTROSCOPY 
Bolometers 
Bolometers as spectrometers for X-ray astronomy, 11:41422 
(R;FR) 
Compton Spectrometers 
Time projection Compton spectrometer (TPCS), 11:41454 
(R;US) 
Hgl2 Semiconductor Detectors 
Development of mercuric iodide detectors for XAS and XRD 
measurements, 11:41459 (BA;US) 
Pressure Effects 
X-ray spectroscopy of solids under pressure. Annual technical 
progress report, August 1985-October 1986, 11:41121 (R;US) 
Time-of-Flight Method 
Time projection Compton spectrometer (TPCS), 11:41454 
(R;US) 


Y-12 PLANT 
Materials Working 
Desired application of CAD/CAM at the Y-12 plant, 11:40984 
(RA;US) 
YANKEE ROWE REACTOR 
See ROWE YANKEE REACTOR 
YTTERBIUM 160 
Quadrupole Moments 
Multi-quasiparticle induced prolate-oblate transitions in rapidly 
rotating N=88,90 nuclei, 11:42220 (J;NL) 
YTTERBIUM 174 TARGET 
Nitrogen 14 Reactions 
Mass and charge transfers in the reactions *N+'*Yb at 30 
MeV/n, 11:42178 (R;FR) 
YTTRIUM 
Solvent Extraction 
Physico-chemical bases of yttrium-lanthanides-actinides 
separations, 11:41131 (RA;XA) 
YTTRIUM 89 TARGET 
Neutron Reactions 
Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. Progress 
report, April 1, 1982-September 30, 1984, 11:42163 (R;US) 
YTTRIUM ALUMINIUM GARNETS 


See ALUMINIUM OXIDES 
FERRITE GARNETS 
YTTRIUM COMPOUNDS 


YTTRIUM BORIDES 
Moessbauer Effect 
57Fe Moessbauer study of RE2Fe:.B, 11:41026 (R;FR) 
YTTRIUM COMPOUNDS 


See also YTTRIUM BORIDES 
YTTRIUM OXIDES 


Domain Structure 
Observation of a magnetic antiphase domain structure with 
long-range order in a synthetic Gd-Y superlattice, 11:41099 
G;US) 
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‘errimagnetic-paramagnetic transitions induced by heavy ion 
irradiation: a Moessbauer investigation, 11:41066 (R;FR) 


Contribution to the study of plastic properties of 
sesquioxide Y2Os, 11:41029 (R;FR;In French) 


Sintering 
Effect of oxidation on the densification of sinterable RBSN 
(reaction-bonded silicon nitride). Final report, 11:41024 


Hydrology 
Estimation of hydrologic properties of an unsaturated, 
fractured rock mass, 11:40012 (R;US) 
Preliminary numerical simulations of flow in the 
unsaturated zone, Yucca Mountain, Nevada, 11:41875 (R;US) 
Tuff 
Occurrence of fracture-lining manganese minerals in silicic 
tuffs, Yucca Mountain, Nevada, USA, 11:41905 (R;US) 
Zeolitic alteration and fracture fillings i in silicic tuffs at a 
potential nuclear waste , Yucca Mountain, 
Nevada, USA, 11:41874 (R;US) 
YUGOSLAV TRIGA-MK-II REACTOR 
See TRIGA-2-LJUBLIANA REACTOR 
YUKAWA NONLOCAL THEORY 
Lattice Field Theory 
Monte Carlo procedure for Hamiltonians with small nonlocal 
correction terms, 11:42092 (R;DE) 
YUKAWA POTENTIAL 
Virtual States 
Virtual levels in the Yukawa potential, 11:42208 (R;SU;In 
Russian) 


Z NEUTRAL BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Leptonic Decay 
Experimental investigation of decay asymmetries in Z° + 
p* p” and heavy Z} > p* p-, 11:42048 (RA;US) 
Production 
Experimental investigation of decay asymmetries in Z° 
p* po and heavy Z'— p* p-, 11:42048 (RA;US) 
Weak Particle Decay 
Anomalous magnetic moment of the W-boson and non- 
standard Z°W* W~ coupling in polarized e~ e* collisions, 
11:42060 (R;US) 


Conversion model aids scale-up of Mobil’s fluid-bed MTG 
process, 11:40096 (J;GB) 

New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 3, March 
1-June 30, 1986, 11:40087 (R;US) 

Distribution 

Zeolitic alteration and fracture fillings in silicic tuffs at a 
potential nuclear waste repository, Yucca Mountain, 
Nevada, USA, 11:41874 (R;US) 

NMR Spectra 

New method of magnetic characterization of zeolite-cobalt 
catalysts. Quarterly technical progress report No. 3, March 
1-June 30, 1986, 11:40087 Us) 


Vitrification of Y zeolite and its effects on HREM images, 
11:41076 (R;US) 


Surface Properties 
[Highly dispersed metal atoms in zeolites]. Progress report, 
11:41162 (R;US) 


Transmission Electron Microscopy 
Vitrification of Y zeolite and its effects on HREM images, 
11:41076 (R;US) 
Vitrification 
Vitrification of Y zeolite and its effects on HREM images, 
11:41076 (R;US) 
ZERO POWER REACTORS 


See also DIMPLE REACTOR 
KUCA REACTOR 
OR-CEF REACTOR 


ity determination by a new time-domain correlation 
experiment with a **Cf neutron source, 11:40403 (RA;US) 
ZINC 
Concentration 

Factors influencing the concentration and distribution of trace 

metals in the South Atlantic Bight, 11:41652 (BA;US) 
Separation Processes 

Rapid radiochemical separations in neutron activation analysis, 

11:41126 (RA;XA) 
Solvent Extraction 

Diluent effect on the extraction of uranium (VI) from 
hydrochloric acid solutions by long-chain aliphatic amines, 
11:41132 (RA;XA) 

Masking, chelation, and solvent extraction for the 
determination of -million levels of trace 
elements in high iron and salt matrices, 11:41155 (J;US) 

ZINC 64 TARGET 
Neutron Reactions 

Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. Progress 
report, April 1, 1982-September 30, 1984, 11:42163 (R;US) 

ZINC 65 
Radioecological Concentration 

Report on intercomparison IAEA/AG-B-1 of radionuclide 

measurements in marine algae sample, 11:41743 (R;XA) 
ZINC 66 TARGET 
Neutron Reactions 

Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. Progress 
report, April 1, 1982-September 30, 1984, 11:42163 (R;US) 

ZINC 67 TARGET 
Neutron Reactions 

Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. Progress 
report, April 1, 1982-September 30, — 11:42163 (R;US) 

ZINC 70 TARGET 
Neutron Reactions 

Measurement and analysis of neutron cross sections with the 
Oak Ridge Linear Accelerator Neutron Facility. Progress 
report, April 1, 1982-September 30, 1984, 11:42163 (R;US) 

ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 

ZION-1 REACTOR 
Zion, Illinois, USA 
Control Systems 

Closeout of IE Bulletin 80-20: failures of Westinghouse Type 
W-2 spring return to neutral control switches, 11:40620 
(R;US) 

Risk Assessment 

BWR risk assessment, 11:40533 (RA;US) 

Risk analysis of decay heat removal sequences during 
shutdown, 11:40500 (RA;US) 

Seismic Effects 
BWR risk assessment, 11:40533 (RA;US) 
ZION-2 REACTOR 
Zion, Illinois, USA 
Risk Assessment 

BWR risk assessment, 11:40533 (RA;US) 

Risk analysis of decay heat removal sequences during 
shutdown, 11:40500 (RA;US) 

Seismic Effects 
BWR risk assessment, 11:40533 (RA;US) 





ZIRCONIUM 
Mass Spectroscopy 


ZIRCONIUM 
Mass 


ively coupled plasma mass spectrometry, 11:41147 


Crystal ball studies of giant resonance gamma decay, 11:42187 
G;JP) 
Giant Resonance 
Crystal ball studies of giant resonance gamma decay, 11:42187 
G;JP) 


phenomenological approach to the 
widths of giant resonances, 11:42219 (J;NL) 
ZIRCONIUM 92 TARGET 

Nickel 64 Reactions 

Unexpected entrance channel effects in the decay of the 
compound nucleus /sup 156/Er, 11:42176 (J;US) 

ZIRCONIUM ALLOYS 

Oxidation 


Semi-theoretical analysis of the oxidation rates of a Zr-2.2 Hf 
alloy, 11:41018 (J;IN) 


Spectroscopy in 
Arc nebulization for elemental analysis of conducting solids by 
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ZIRCONIUM OXIDES 
Catalytic Effects 
Study of synthesis gas conversion over metal oxides. Progress 
report, August 1, 1985-January 31, 1986, 11:40100 (R;US) 
Electric Conductivity 
Alterations of conductivity and structure or zirconia base 
electrolytes under high electric fields, 11:41028 (R;FR) 
Plasma Arc Spraying 
Experimental study of ceramic-coated tip seals for turbojet 
engines. Technical memo, 11:41022 (R;US) 
ZONES (AURORAL) 
See AURORAL ZONES 
ZT-40 DEVICES 
Diagnostic Techniques 
Far-infrared polarimetry/interferometry for poloidal magnetic 
field measurement on ZT-40M, 11:42341 (R;US) 
Magnetic Field Configurations 
Far-infrared polarimetry/interferometry for poloidal magnetic 
field measurement on ZT-40M, 11:42341 (R;US) 
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NTIS (US Sales Only), PC A10/MF AO1 DE86751995 11:41241 
NTIS (US Sales Only), PC A14/MF A01 DE86752197 11:40472 
NTIS (US Sales Only), PC A03/MF A01 DE86752332 11:39941 
See NUREG/CR-4379-Vol.4 T186901560 11:40934 
See NUREG/CR-4572 T186901410 11:40424 


NTIS, PC Al3/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


DE86013289 11:40043 
DE86012762 11:41784 
DE86012263 11:39977 


te tn te 


NTIS, PC A02; 3 DE86010545 11:41679 

NTIS, PC A02/MF A01 (GPO Dep.) DE86009942 11:42243 

37967 NTIS, PC A02/MF AOl; 1 (GPO Dep.) DE86010535 11:42273 
NTIS, PC A02/MF A01 (GPO Dep.) DE86010540 11:41680 

37978 NTIS, PC A02/MF A01 (GPO Dep.) DE86010544 11:41716 
38006 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86010543 11:41761 
38070 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE8601 1204 11:41762 
38176 NTIS, PC A02/MF AOI (GPO Dep.) DE86012707 11:41364 
38212 NTIS, PC A02; 3 DE86012697 11:41061 
38216 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012702 11:41381 
38231 NTIS, PC A02/MF A01 (GPO Dep.) DE86012712 11:42197 
38232 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012713 11:41382 
38233 NTIS,-PC AG2/MF AOI; 1 (GPO Dep.) DE86012704 11:41383 
38236 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012710 11:41351 
38251 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012700 11:40077 
51958 NTIS, PC A04/MF A0i (GPO Dep.) DE86006416 11:41717 

BNL-NUREG- 

37840 NTIS, PC A02/MF A0i - GPO 7186010542 11:40410 
37887 NTIS, PC A02/MF AOl - GPO 186009913 11:40473 
38185 NTIS, PC A02/MF A01 - GPO 1186012706 11:40474 
38205 NTIS, PC A02/MF AOl - GPO 1186012709 11:39978 
$1454-Vol.5-No.3 See NUREG/CR-2331-Vol.5-No.3 186009684 11:40618 
$1454-Vol.5-No.4 See NUREG/CR-2331-Vol.5-No.4 186012781 11:40619 
51751 See NUREG/CR-3705 186011790 11:40377 
51834 See NUREG/CR-4048 T186011687 11:40621 
$1917-Vol.3 See NUREG/CR-4374-Vol.3 1186013344 11:40624 
51983-Vol.2 See NUREG/CR-4588-Vol.2 T186010154 11:40628 
51984 See NUREG/CR-4589 186013145 11:40629 
51996 See NUREG/CR-4619 1186013148 11:40935 
52004 See NUREBG/CR-4644 1186013345 11:40041 
$2007-Vol.1 See NUREG/CR-4659-Vol.1 186012780 _ 11:40630 
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SSES8333 Sssssssy 


ot et tet ttt 


NTIS (US Sales Only), PC A02/MF A01 DE86752410 11:42088 
NTIS (US Sales Only), PC A03/MF A01 DE86752369 11:41957 


NTIS (US Sales Only), PC A02/MF AGI DE86751938 11:42325 
NTIS (US Sales Only), PC A02/MF A01 DE86752257 11:42198 
NTIS (US Sales Only), PC A02/MF A01 DE86752229 11:42226 
Sales Only), PC A02/MF AOI DE86752232 11:42227 
NTIS (US Sales Only), PC A02/MF A0i DE86752228 11:42397 
Sales Only), PC A02/MF AOI DE86752235 11:42126 
DE86751939 1141352 
DE86751940 11:41365 
DE86751914 11:41026 
DE86752258 11:42178 
DE86751946 11241062 
), PC A03/MF A0i DE86751919 11:42277 
), PC A02/MF A0i DE86751922 11:41460 
), PC A02/MF AOI DE86751921 11:41461 
), PC A02/MF A01 DE86751925 11:41353 
), PC A02/MF A0i DE86751911 1141462 
), PC A02/MF A01 DE86751900 1142033 
), PC A02/MF AOI DE86751924 11241422 
y), PC A02/MF A01 DE86751923 11:41423 
Only), PC A02/MF AO! DE86751944 11:41063 
Only), PC A02/MF A01 DE86751941 11:41027 
Only), PC A02/MF AO1 DE86751912 11:42326 
Only), PC A02/MF A0i DE86751962 11:41916 
Only), PC A02/MF AOI DE86751910 11:41917 
Only), PC A02/MF A01 DE86751959 11:41918 
Only), PC A02/MF A0i DE86751961 11:41919 
Only), PC A02/MF AO1 DE86751956 11:41920 
Only), PC A02/MF A01 DE86751957 11:41921 
Only), PC A02/MF AOi DE86751960 1141922 
Only), PC A02/MF A0i DE86751953 11:41923 
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Availability Abstract 
Source Number 


NTIS (US Sales Only), PC A02/MF A0i DE86751954 11:41924 
NTIS (US Sales Only), PC A02/MF A01 DE86751955 11:41925 
NTIS (US Sales Only), PC A02/MF A01 DE86751948 11:41424 
NTIS (US Sales Only), PC A02/MF A01 DE86751951 11:41425 
NTIS (US Sales Only), PC A02/MF A01 DE86751920 11:41426 
NTIS (US Sales Only), PC A02/MF AOI DE86751958 11:41427 
NTIS (US Sales Only), PC A02/MF A01 DE86751952 11:41428 
NTIS (US Sales Only), PC A02/MF AO! DE86751950 11:41429 
NTIS (US Sales Only), PC A02/MF AOI DE86751949 11:41926 
NTIS (US Sales Only), PC A02/MF A01 DE86751915 11:42199 
NTIS (US Sales Only), PC A02/MF AOI DE86751898 11:41064 
NTIS (US Sales Only), PC A02/MF A01 DE86751899 11:41065 
NTIS (US Sales Only), PC A02/MF A0i DE86752216 11:41958 
NTIS (US Sales Only), PC A02/MF A0i DE86751945 11:41927 
NTIS (US Sales Only), PC A02/MF A01 DE86751942 11:41066 
NTIS (US Sales Only), PC A02/MF AOI DE86751947 11:41430 
NTIS (US Sales Only), PC A02/MF A01 DE86751943 11:41067 
NTIS (US Sales Only), PC A02/MF A01 DE86751916 11:40906 
NTIS (US Sales Only), PC A02/MF AOI DE86751917 _ 1140907 
NTIS (US Sales Only), PC A02/MF A01 DE86751918 11:40908 
NTIS (US Sales Only), PC A02/MF A01 DE86752226: 11:40052 
NTIS (US Sales Only), PC A03/MF AO! DE86751935 11:40366 
NTIS (US Sales Only), PC A02/MF A01 DE86751933 11:40411 
NTIS (US Sales Only), PC A02/MF AO1 DE86752225 11:41216 
NTIS (US Sales Only), PC A02/MF A01 DE86752220 11:39942 
NTIS (US Sales Only), PC A02/MF AOI DE86752234 11:41718 
NTIS (US Sales Only), PC A02/MF A01 DE86752239 11:41118 
NTIS (US Sales Only), PC A02/MF A01 DE86752241 11:39943 
NTIS (US Sales Only), PC A03/MF AO1 DE86752242 11:41217 
NTIS (US Sales Only), PC A02/MF A01 DE86752240 11:41119 
NTIS (US Sales Only), PC A02/MF A01 DE86752224 11:41242 
NTIS (US Sales Only), PC A02/MF AO1 DE86751932 11:41243 
NTIS (US Sales Only), PC A02/MF AOI DE86751931 11:40412 
NTIS (US Sales Only), PC A02/MF A01 DE86751934 11:41244 
NTIS (US Sales Only), PC A02/MF A01 DE86752246 11:41681 
NTIS (US Sales Only), PC A02/MF A01 DE86752247 11:41719 
NTIS (US Sales Only), PC A02/MF AOI DE86752243 11:41312 
NTIS (US Sales Only), PC A02/MF AOI DE86751936 11:42200 
NTIS (US Sales Only), PC A02/MF AOI DE86751913 11:41431 
NTIS (US Sales Only), PC A02/MF AOI DE86751930 11:40909 
NTIS (US Sales Only), PC A02/MF AO! DE86752222 11:41218 
NTIS (US Sales Only), PC A02/MF AOI DE86752223 11:41219 
NTIS (US Sales Only), PC A02/MF A01 DE86752221 11:41612 
NTIS (US Sales Only), PC A02/MF A01 DE86752245 11:41720 
NTIS (US Sales Only), PC A02/MF A01 DE86752219 11:41068 
NTIS (US Sales Only), PC A02/MF AO! DE86752218 11:41069 
NTIS (US Sales Only), PC A02/MF AOI DE86752217 11:39933 
NTIS (US Sales Only), PC A02/MF A01 DE86752236 11:41682 
NTIS (US Sales Only), PC A04/MF AOI DE86752244 11:40910 


NTIS (US Sales Only), PC A04/MF AO1 DE86751905 11:40069 
NTIS (US Sales Only), PC A07/MF AO1 DE86752412 11:41998 
NTIS (US Sales Only), PC A03/MF A0i DE86752415 11:41432 
NTIS (US Sales Only), PC A05/MF A01 DE86752411 11:41245 


NTIS (US Sales Only), PC A07/MF AOI DE86751906 11:41928 
NTIS (US Sales Only), PC A03/MF A01 DE86751907 11:41433 
NTIS (US Sales Only), PC A14/MF A01 DE86752413 11:41959 
NTIS (US Sales Only), PC All/MF AOi DE86751908 11:42127 
NTIS (US Sales Only), PC A08/MF A01 DE86751909 11:41070 
NTIS (US Sales Only), PC A02/MF A01 DE86752414 11:41354 


See AD-A-166054/7/XAB 11:41333 
See AD-A-166500/9/XAB 11:41641 


NTIS (US Sales Only), PC A02/MF A01 11:41434 
85-19-Vol.1 NTIS (US Sales Oniy), PC A15/MF A01 11:41347 
85-19-Vol.2 NTIS (US Sales Only), PC Al4/MF A011 11:41348 
251 HLM. Stationery Office, London, price Pound 5.00 11:40475 
252 HLM. Stationery Office, London, price Pound 6.00 11:40476 
CNRS-CPT- 
85-P-1770 NTIS (US Sales Only), PC A02/MF A01 DE86752233 11:42253 
— NTIS (US Sales Only), PC A02/MF A01 DE86752230 11:42244 
8408 See PB-86-189818/XAB 11:39498 
8502 See PB-86-191772/XAB 11:39473 
CONF-7605177- (5. conference on heat and mass transfer, Minsk, 
Byelorussian SSR, May 1976) 
22 NTIS, PC A02/MF AO1 11:41104 
CONF-8112121- (14. national seminar on nuclear magnetic resonance 
and its applications, Krakow, Poland, 1-2 Dec 1981) 
See INP-1174/PL 11:41136 





CONF-841014- 


5 
CONF-8410165- 


Vol.2 
CONF-8410405- 


CONF-8410412- 


CONF-8410413- 


Availability 
Source 


(Value of service reliability to consumers 

San Diego, CA, USA, 23-25 Mar 1983) 

See EPRI-EA-4494 

(Value of service reliability to consumers conference, 
Boston, MA, SUA, 5-7 Apr 1983) 

See EPRI-EA-4494 

(Conference on quantitative NDE, Santa Cruz, CA, 
USA, 7-12 Aug 1983) 

New York, NY; Plenum Press (1984). 


heating systems, 

Dorfweil, Taunus, F.R. Germany, 20-21 Sep 1983) 
NTIS (US Sales Only), PC A06/MF AOI; 1 
(Chapman conference on magnetic reconnection, Los 
Alamos, NM, USA, 3-7 Oct 1983) 
Washington, DC; American Geophysical Union 
(1984). 
(Value of service reliability to consumers, St. Louis, 
MO, USA, 11-13 Oct 1983) 
See EPRI-EA-4494 
(Workshop on lung modeling for inhalation of radio- 
active materials, Oxford, UK, 26-28 Mar 1984) 
See EUR-9384 
(S. a, af ee 

treatment of the Kernforschungszentrum 
Karlsruhe GmbH. Karlrube, FR. Germay, 20-21 
Mar 1984) 
See KFK-3740 


NTIS (US Sales Only), PC A06/MF AOI; 1 
(Consultants’ meeting on alternatives to research re- 
actors as a research tool, Uppsala, Sweden, 18-21 Jun 
1984) 

See IAEA-TECDOC-351 

(Intersociety energy conversion engineering confer- 
ence, San Francisco, CA, USA, 19-24 Aug 1984) 


Philadelphia, PA; General Electric Company (1984). 
(US summer school on high energy particle accelera- 
tors, Batavia, IL, USA, 13-24 Aug 1984) 

See FNAL-TM-1398 

(INS-RIKEN international symposium on heavy ion 
physics, Tokyo, Japan, 24-25 Aug 1984) 

J. Phys. Soc. Jpn., No. Suppl. 54-2, 484-494(1985) 

J. Phys. Soc. Jpn., No. Suppl. 54-2, 224-235(1985) 

J. Phys. Soc. Jpn., No. Suppl. 54-1, are 


See CERN-85-19-Vol.1 

See CERN-85-19-Vol.2 

@ritish Association for the Advancement of 
annual meeting, Norwich, UK, 10-14 Sep 1984) 
See INIS-GB-2 


10-14 Sep 1984) 

See IAEA-TECDOC-357 

(international conference on nuclear and radioche- 
woe , Lindau, Bodensee, F.R. Germany, 8-12 Oct 
See IPNO-DRE-84-35 

(DOE/AMS air pollution model evaluation work- 
shop, Charleston, SC, USA, 23-26 Oct 1984) 

See DP-1701-2 

(Final research co-ordination meeting on chemical as- 
pects of nuclear methods of analysis, Hamamatsu, 
Japan, 2-5 Oct 1984) 


DE86752199 


DE86751995 


ERA-11/18 / 340R 


Abstract 
Number 


11:40746 


11:40746 


11:41321 


11:41246 


11:41952 


11:40072 


11:40282 


11:41386 


11:42187 
11:42222 
11:42223 


11:41568 


11:41347 
11:41348 


11:40487 


11:41221 


11:41513 


11:41125 


11:40286 


11:41241 
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Number 


CONF-8410428- 


CONF-9411243- 
CONF-841201- 
CONF-8412107- 
CONF-850173- 


14 
CONF-850238- 


2 
CONF-850254- 
. 
CONF-8502126- 


Availability 
Source 


(international meeting on technical means of nuclear 

material control at WWER-440 reactors and ways 

for optimizing their use for purpose of IAEA safe- 

guards, Thilissi, USSR, 5-11 Oct 1984) 

See SAAS-334 

(Meeting on fuel assembly structure, Juelich, F.R. 

Germany, 15-16 Nov 1984) 

See Juel-Conf-50 

(ASME winter annual meeting, New Orleans, LA, 

USA, 9-13 Dec 1984) 

New York, NY; ASME (1984). 

(Nuclear power high technology Wil- 

liamsburg, VA, USA, 10-12 Dec 1984) 

See ANL/IEP-85-10 

(23. international winter meeting on nuclear physics, 

Bormio, Italy, 21-26 Jan 1985) 

See IPNO-DRE-85-06 

(S. topical conference on atomic processes in high 
plasmas, Pacific Grove, CA, USA, 25-28 


REERERRE EEE 


sess sess 


Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 
Arch. Sci. 


FEEEETEEET 


5 
it 


Instrumentation Engineers 
conference, NM, USA, 6-7 Mar 1985) 
Bellingham, WA; Society of Photo-Optical 
Instrumentation Engineers (1985). 


ing, Cap D’ Adge, France, 13-24 Mar 1985) 

See BNL-38070 

(2. international conference on consumer behaviour 
and energy policy, Paris, France, 10-12 Apr 1985) 
See ITUG-pre-85-12 

(2. national topical meeting on tritium technology in 
fission, fusion and isotopic applications, Dayton, OH, 
USA, 30 Apr-2 May 1985) . 

See CEA-CONF-7894 

Goint Los Alamos/CEA meeting on Monte Carlo 
methods, Cadarache, France, 22-26 Apr 1985) 

See CEA-CONF-7952 

See CEA-CONF-7948 

See CEA-CONF-7949 

See CEA-CONF-7953 

(Colloquium on space and defence, Paris, France, 19 
Apr 1985) 


DE86702393 


DE86752390 


DE86012079 


DE86752255 


DE86751919 


7186013205 


DE86751922 


DE86752234 


DE86752194 


DE86702345 


DE86751921 


DE86011204 


DE86752322 


DE86751938 


DE86752228 
DE86752229 
DE86752232 
DE86752235 


DE86751925 


z 


gE* 


B 8855 & 


11:40060 


11:40332 


11:41310 


11:40329 


11:42171 


11:40872 


11:41460 


11:41718 


11:41295 


11:40877 
11:40878 
11:40879 
11:41037 
11:41038 
11:41039 
11:41308 
11:41309 
11:41339 
11:41340 
11:41341 
11:41342 
11:41343 


11:42017 


11:41106 


11:41278 


11:40467 


11:41461 


11:41762 


11:40737 


11:42325 


11:42397 
11:42226 
11:42227 
11:42126 


11:41353 
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Abstract 
Number 


(Conference on exhaust emissions and immissions 
18-19 Apr 1985) 


DE86752344 11:40884 


DE86751939 11:41352 
DE86751940 11:41365 
T186011479 11:41349 


Radiat. Prot. Dosim., 13: No. 1-4, 111-115(1985) 11:40469 

Radiat. Prot. Dosim., 13: No. 1-4, 133-136(1985) 11:41751 
Prot. Dosim., 13: No. 1-4, 137-140(1985) 11:41752 
Prot. Dosim., 13: No. 1-4, 83-86(1985) 11:42235 

(7. symposium on safeguards and nuclear material : 

management, Liege, Belgium, 21-23 May 1985) 

See CEA-CONF-8167 11:40052 

(NATO ARW conference on effects of acidic deposi- 

tion on forests, wetlands, and agricultural ecosystems, 

Toronto, Canada, 12-17 May 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE86011078 11:41605 


DE86751915 11:42199 
See CEA-CONF-7911 DE86752257 11:42198 
(international conference on analytical chemistry in 
nuclear technology, Karlsruhe, F.R. Germany, 4-7 
Jun 1985) 
See KFK-4012 DE86752200 11:40056 
(international school for intermediate energy nuclear 
physics, Veronna, Italy, 20-30 Jun 1985) 
See CEA-CONF-8044 DE86751900 11:42033 
(2. international conference on nucleus-nucleus colli- 
sions, Visby, Sweden, 10-14 Jun 1985) 
See CEA-CONF-7994 DE86752258 11:42178 
(international seminar on radioactive waste products 
for final disposal, Julich, F.R. Germany, 
10-13 Jun 1985) 
See ENEA-RT-COMB-85/5 
(Conference on computing in high energy physics, 
Amsterdam, Netherlands, 25-28 Jun 1985) 
See RAL-85-111 
(Burophysics conference on magnetic materials for 
= (NMA-85), Grenoble, France, 3-5 Jun 
See CEA-CONF-7990 DE86751914 
(European colloquium on industrial line 
gtaphic analysis, Rouen, France, 19-21 Jun 1985) 
See CEA-CONF-8042 DE86751911 
(Workshop on X-ray spectroscopy, Lyngby, Den- 
mark, 24-26 Jun 1985) 
See CEA-CONF-8046 DE86751923 
See CEA-CONF-8045 DE86751924 
(3. international symposium on halide glasses, 
Rannes, France, 24-28 Jun 1985) 
See CEA-CONF-8025 DE86751946 
(22. annual conference on nuclear and space radiation 
effects, Monterey, CA, USA, 22-24 Jul 1985) 
DE86751944 


NM, USA, 29-31 Jul 1985) 

See CEA-CONF-8073 DE86751941 

(Dynamics of wave packets in molecular and nuclear 

physics, Consendonck, Belgium, 2-4 Jul 1985) 

See CEA-CONF-8239 DE86751936 

(illuminating Engineering Society (TES) annual tech- 

nical conference, Detroit, MI, USA, 21-24 Jul 1985) 

See LBL-17286 99: DE86012496 

(12. international symposium on lepton and photon 

interactions at high energies, Kyoto, Japan, 19-24 

Aug 1985) 

See LAL-85-45 DE86752260 

(22. nuclear accident dosimetry 

study, Oak Ridge, TN, USA, 9-13 Aug 1985) 

See ORNL-6276 99: DE86011671 

(Meeting of the Particles and Fields Division of the 

American Physical Society, Eugene, OR, USA, 12-15 

Aug 1985) 

See DESY-86-007 DE86751986 11:42000 
(19. international cosmic ray conference, La Jolla, 

CA, USA, 11-23 Aug 1985) 

See CEA-CONF-8081 DE86751910 11:41917 
See CEA-CONF-8094 DE86751920 11:41426 
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cata | 


CONF-850890- 


26 
27 
CONF-8508172- 


Availability 
Source 


See LAL-85-20 

See CEA-CONF-8092 

See CEA-CONF-8098 

See CEA-CONF-8097 

See CEA-CONF-8093 

See CEA-CONF-8096 

See CEA-CONF-8089 

See CEA-CONF-8090 

See CEA-CUNF-8091 

See CEA-CONF-8085 

See CEA-CONF-8086 

See CEA-CONF-8095 

See CEA-CONF-8082 

See CEA-CONF-8087 

See CEA-CONF-8083 

See CEA-CONF-8080 

(International conference on magnetism, San Francis- 

co, CA, USA, 26-30 Aug 1985) 

See CEA-CONF-8109 

See CEA-CONF-8110 

(al. international seminar on construction codes and 
mechanics, Paris, France, 26-27 Aug 

1985) 


See CEA-CONF-8168 

(Workshop on research and development needs for 

treatment of low-level radioactive waste from com- 

mercial nuclear reactors, Arlington, VA, USA, 19-21 

Aug 1985) 

See ORNL/TM-9846-Vol.4 

(international conference on zeolites: zeolite ‘85, Bu- 

dapest, Hungary, 12-16 Aug 1985) 

See ENEA-RT-PAS-85/31 

——— topical meeting on high level nuclear 
waste disposal - technology and engineering, Pasco, 

WA, USA, 24-26 Sep 1985) 

See LBL-21277 

(13. international conference on solid state nuclear 

track detectors, Rome, Italy, 23-27 Sep 1985) 

See CEA-CONF-8289_- 

See CEA-CONF-8288 

(International meeting on solvent extraction and ion 

exchange in the nuclear fuel cycle, Harwell, UK, 3-6 

Sep 1985) 

See CEA-CONF-8187 

(international symposium on coupled processes af- 

fecting the performance of a nuclear waste reposi- 

tory, Berkeley, CA, USA, 18-20 Sep 1985) 

See CEA-CONF-8286 

(IEEE conference on photoelectronic imaging, 

London, UK, 10-11 Sep 1985) 

See CEA-CONF-8143 

(17. Japan conference on radiation and radioisotopes, 

Tokyo, Japan, 2-4 Sep 1985) 

See CEA-CONF-8287 

(ACTINIDES ‘85, Aix-en-Provence, France, 1-6 Sep 

1985) 

See CEA-CONF-8125 

See CEA-CONF-8280 

See CEA-CONF-8281 

See CEA-CONF-8186 

See CEA-CONF-8192 

See CEA-CONF-8195 

See CEA-CONF-8193 

See CEA-CONF-8194 


(International applications 
Mossbauer effect, Leuven, Belgium, 16-20 Sep 1985) 
See CEA-CONF-8141 

(IAEA topical meeting on phase space approach to 
nuclear dynamics, Trieste, Italy, 30 Sep-4 Oct 1985) 
See GANIL-P-85-12 

(National congress of the French Physical Society, 
Nice, France, 9-13 Sep 1985) 

See CEA-CONF-8138 
(Franco-Soviet seminar on advanced cladding materi- 
als, Moscow, USSR, 30 Sep-7 Oct 1985) 

See CEA-CONF-8162 

See CEA-CONF-8163 

See CEA-CONF-8165 


DE86751926 
DE86751948 
DE86751949 
DE86751950 
DE86751951 
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DE86751961 
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DE86751898 
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DE86751935 


DE86011559 


DE86752218 
DE86752219 


DE86752221 


DE86751947 


DE86752245 


DE86752216 
DE86752222 
DE86752223 
DE86752225 
DE86752239 
DE86752240 


DE86702300 


DE86751942 


DE86752215 


DE86751916 
DE86751917 
DE86751918 


11:41612 


11:41430 


11:41720 


11:41958 
11:41218 
11:41219 
11:41216 
11:41118 
11:41119 
11:39943 
11:41217 
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CONF-8510134- 


CONF-8510144- 


2 
CONF-8510160- 


18 
CONF-8510183- 
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NTIS (US Sales Only), PC A06/MF AOI; 1 DE86752342 11:40738 
NTIS (US Sales Only), PC A06/MF A01 DE86752196 11:40445 
NTIS (US Sales Only), PC A03/MF AOI DE86901572 11:42437 
See JAERI-M-84-052 DE84901546 11:42139 


168/ G-P-No.11 NTIS (US Sales Only), PC A04/MF A01 DE86702390 11:42438 
175/ L-MO NTIS (US Sales Only), PC A03/MF A01 DE86702300 11:41700 
INDU/DC/GMH/TR- 
85-69 See AD-A-165971/3/XAB 11:41990 


NTIS (US Sales Only), PC A03/MF A01 DE86702343 11:40460 
NTIS (US Sales Only), PC A02/MF A01 DE86702400 11:40487 


NTIS (US Sales Only), PC A05/MF AO1 DE86752352 11:41260 
NTIS (US Sales Only), PC A05/MF A01 DE86751990 11:42205 
NTIS (US Sales Only), PC A0S5/MF A01 DE86751991 11:42054 
NTIS (US Sales Only), PC A0S/MF A0i DE86751994 11:42182 
NTIS (US Sales Only), PC A06/MF A0i DE86752198 11:40922 
NTIS (US Sales Only), PC A03/MF A01 DE86751981 11:42080 
NTIS (US Sales Only), PC A07/MF A01 DE86751993 11:42100 
NTIS (US Sales Only), PC A20/MF A01 DE86752351 11:42206 
NTIS (US Sales Only), PC A08/MF A01 DE86752356 11:41582 
NTIS (US Sales Only), PC A0S/MF A01 DE86752355 11:41214 
NTIS (US Sales Only), PC A03/MF A01 DE86702344 11:40461 
NTIS (US Sales Only), PC A06/MF AO1 DE86702354 11:39992 
NTIS (US Sales Only), PC A04/MF AO1 DE86752396 11:41710 
NTIS (US Sales Only), PC A04/MF AO1 DE86752395 11:41701 
NTIS (US Sales Only), PC A08/MF A01 DE86752391 11:41164 
NTIS (US Sales Only), PC A10/MF A01 DE86752406 11:39993 
NTIS (US Sales Only), PC A08/MF A01 DE86752405 11:42207 


NTIS (US Sales Only), PC A02/MF AO1 DE86702276 11:41165 
NTIS (US Sales Only), PC A13/MF A01 DE86780467 11:41136 
NTIS (US Sales Only), PC A03/MF A01 DE86702347 11:41445 
NTIS (US Sales Only), PC A03/MF AOI DE86702209 11:42258 
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NTIS (US Sales Only), PC A05/MF A01 1DE86702262 11:42149 
NTIS (US Sales Only), PC A03/MF A01 DE86702253 11:42150 


NTIS (US Sales Only), PC A02/MF AO1 DE86702351 11:41468 


NTIS (US Sales Only), PC A02/MF A01 DE86752256 11:41221 
NTIS (US Sales Only), PC A03/MF AOI DE86752253 11:42183 
NTIS (US Sales Only), PC A02/MF A01 DE86752254 11:42151 
NTIS (US Sales Only), PC A02/MF A01 DE86752255 11:42171 


NTIS (US Sales Only), PC A03/MF AO1 DE86751992 2 11:42294 
NTIS (US Sales Only), PC A03/MF A01 DE86752366 11:42295 
NTIS (US Sales Only), PC A02/MF AO1 DE86752354 11:42296 
NTIS (US Sales Only), PC A04/MF A01 DE86752398 11:42340 
NTIS (US Sales Only), PC A03/MF A01 DE86752376 11:42297 
NTIS (US Sales Only), PC A02/MF A01 DE86752377 11:42298 


NTIS, PC A02/MF A01 (GPO Dep.) DE86013111 11:42102 
NTIS, PC A02/MF A01 (GPO Dep.) DE86011437 11:40923 


NTIS, PC A07/MF A01 (GPO Dep.) DE86012674 11:41187 
NTIS, PC A09/MF A01; 1 (GPO Dep.) DE86012676 11:41188 


11:42241 


DE86752350 11:40740 
ITEF- 

12(1985) DE86702314 11:40406 
14(1985) NTIS (US Sales Only), PC A02/MF AOl DE86702348 11:41446 
17(1984) NTIS (US Sales Only), PC A02/MF A0i DB86702231 . 11:42103 
35(1984) NTIS (US Sales Only), PC A02/MF A01 DE86702254 11:42208 
55(1984) DE86702242 11:42007 
T1984) DE86702255 11:42209 
82(1984) DE86702243 11:42008 
93(1984) DE86702263 11:42152 
95(1984) DE86702265 11:42164 
96(1984) DE86702264 11:42159 
107(1984) DE86702308 11:41367 
117(1984) 1DE86702240 11:42009 
127(1984) DE86702259 11:42010 
136(1984) DE86702241 11:42011 
171(1984) DE86702309 11:41368 
181(1984) DE86702349 11:41447 


ieee 
S0800 
cee 
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seeececees 
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13(1984) 
58(1985) 
196(1984) 


ee DE86702256 


DE86702248 
DE86702210 
DE86702232 


11:42210 
11:42259 
11:42055 


44a 33 
$33 $3 
FF FF 
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eee 
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MN 
MN 
MN 
MN 
MN -34C 
MN -34C 
MN -28 
MN -34D 
MN -34C 
MN -34D 
MN -28 
MN -37 
MN 
MN 
MN 
MN 


11:42211 


4-TW-57 11:42405 
Iws- 


67.34 11:41557 


147.20 11:41551 
JAERI-M- 


84-052 NTIS (US Sales Only), PC All/MF A01 
16-85-347 NTIS (US Sales Only), PC A02/MF AOl 
B-1-85-175 NTIS (US Sales Only), PC A02/MF A01 
E-2-85-61 NTIS (US Sales Only), PC A02/MF A01 
E-2-85-380 NTIS (US Sales Only), PC A02/MF AOI 
E-2-85-408 NTIS (US Sales Only), PC A02/MF AOI 
E-4-84-808 NTIS (US Sales Only), PC A02/MF A0Ol 
R-2-84-334 NTIS (US Sales Only), PC A02/MF AOI 

NTIS (US Sales Only), PC A02/MF A01 


11:42139 


11:42186 
11:42140 
11:42104 
11:42056 
11:42105 
11:42260 
11:42106 
11:42057 


11:40924 
11:40389 
11:40363 
11:40925 
11:41967 
11:42299 
11:40054 


SEEE EEEEEEEE 5 
base EEeEEERE § 


5bba5 
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NTIS (US Sales Only), PC A08/MF A0i 


NTIS (US Sales Only), PC A06/MF A01 11:41369 
NTIS (US Sales Only), PC A04/MF AOi 11:41370 
11:40055 


11:41619 
NTIS (US Sales Only), PC A03/MF A01 11:40489 


NTIS (US Sales Only), PC A02/MF A01 11:42167 


B 
és 


11:40332 
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Number Source Number 
1/ 86 NTIS (US Sales Only), PC A02/MF A0i 11:42261 
2/ 86 NTIS (US Sales Only), PC A02/MF A01i 11:42160 
10/ 85 NTIS (US Sales Only), PC A03/MF A01 11:42052 
11/ 85 NTIS (US Sales Only), PC A03/MF AO1 11:42184 
12/ 85 NTIS (US Sales Only), PC A03/MF AO1 11:42172 


85-111U(R) See AD-A-166159/4/XAB 11:42224 


431/ 84 NTIS (US Sales Only), PC A08/MF AOI DE86702342 11:40374 
440/ 84 NTIS (US Sales Only), PC A04/MF A01 DE86702277—s- 11:41222 
442/ 84 NTIS (US Sales Only), PC A13/MF AO1 DE86702222 11:42300 
4191 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE86013212 11:41620 
3740 NTIS (US Sales Only), PC A21/MF AO DE86752199 11:39944 
3874 NTIS (US Sales Only), PC A10/MF AOI; 1 DE86752345 11:40926 
3915 NTIS (US Sales Only), PC A0S/MF AOI DE86752202 11:40490 
3916 NTIS (US Sales Only), PC A03/MF A01 DE86752207 11:41621 
3925 NTIS (US Sales Only), PC A07/MF AO DE86752362 11:42389 
3943 NTIS (US Sales Only), PC A07/MF A01 DE86752365 11:41261 
3978 NTIS (US Sales Only), PC A03/MF AO01 DE86752204 11:40375 
3986 NTIS (US Sales Only), PC A07/MF A01 DE86752368 11:40491 
3991 NTIS (US Sales Only), PC A06/MF AO1 ° DE86752208 11:39937 
3993 NTIS (US Sales Only), PC A05/MF AO1 DE86751976 11:40376 

NTIS (US Sales Only), PC A10/MF A01 DE86752205 ~11:40927 
NTIS (US Sales Only), PC A06/MF AO1 DE86751979 11:42153 
NTIS (US Sales Only), PC A03/MF AO} DE86752200 11:40056 
NTIS (US Sales Only), PC A07/MF AOI DE86752209 11:40492 
NTIS (US Sales Only), PC A10/MF A01 DE86752326 11:40493 
NTIS (US Sales Only), PC A10/MF AOI DE86752212 11:40494 
NTIS (US Sales Only), 7C A0S/MF A01 DE86752330 11:41299 
NTIS (US Sales Only), PC A03/MF A01 DE86752399 11:39938 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE86752341 11:41645 
NTIS (US Sales Only), PC A03/MF AOI DE86752370 11:39939 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DE86752320 11:41514 
NTIS (US Sales Only), PC A07/MF A01 DE86752213 11:39999 
NTIS (US Sales Only), PC A03/MF AOI DE86752403 11:41300 
NTIS (US Sales Only), PC A03/MF A01 DE86752364 11:42276 


NTIS (US Sales Only), PC A04/MF A01 DE86702245 . 11:42232 
NTIS (US Sales Only), PC A03/MF A01 DE86702315 11:40355 
NTIS (US Sales Only), PC A02/MF A01 DE86702316 11:40407 


NTIS (US Sales Only), PC A04/MF AO1 DE86702293 11:42301 
NTIS (US Sales Only), PC A03/MF AOI DE86702294 11:41947 


NTIS (US Sales Only), PC A02/MF AOI DE86702289 11:41948 
NTIS (US Sales Only), PC A02/MF AOI DE86702290 11:41949 
NTIS (US Sales Only), PC A02/MF AOI DE86702291 11:41950 
NTIS (US Sales Only), PC A02/MF AOI DE86702292 11:41951 
NTIS (US Sales Only), PC A02/MF AOI DE86780468 11:42407 
KTA-GS- 
ws 46 NTIS (US Sales Only), PC A04/MF AOI DE86752363 11:40495 
10642-PR NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
10673-PR NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
10676-MS NTIS, PC A0S/MF A01 (GPO Dep.) 
10690-PR NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
10691-MS NTIS, PC A03/MF A01; 1 (GPO Dep.) 
10699-MS NTIS, PC A07/MF A01 (GPO Dep.) 
10701-MS NTIS, PC A02/MF AOI (GPO Dep.) 
10709-PR NTIS, PC All/MF AO1; 1 (GPO Dep.) 
10714-C NTIS, PC All/MF AO1; 1 (GPO Dep.) 
10720-MS NTIS, PC A13/MF AO1; 1 (GPO Dep.) 
10723-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
10731-T NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
10733-MS NTIS, PC A02/MF A01 (GPO Dep.) 
10735-MS NTIS, PC A02/MF AOI (GPO Dep.) 
10736-MS NTIS, PC A02/MF A01 (GPO Dep.) 
10739-MS NTIS, PC A02/MF AOI (GPO Dep.) 
10740-MS NTIS, PC A13/MF A01; 1 (GPO Dep.) 
10749-MS NTIS, PC A02/MF AO1 (GPO Dep.) 
10754-MS NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
LA-UR- 
86-89 NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
86-276 See LBL-20565 
86-1007 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-1173 NTIS, PC A02/MF A01 (GPO Dep.) 
86-1330 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1412 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-1413 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1449 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-1615 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE86013061 11:41262 
DE86012767 11:40383 
DE86013638 11:41263 
DE86012733 11:40408 
DE86012745 11:40268 
DE86012837 11:42141 
DE86012746 11:41138 
DE86012737 11:41223 
DE86012734 11:41968 
DE86012730 11:41356 
DE86012693 11:40265 
DE86012738 11:42341 
DE86013070 11:40057 
DE86012744 11:42408 
DE86012742 11:42409 
DE86011732 11:41767 
DE86013627 11:42342 
DE86013635 11:41484 
DE86013616 11:39469 


eee ee ee et et et et et et eh http 


SSSSSSESS SSSSSS3ssssssssssssy 


DE86006007 11:41346 
DE86012836 11:41970 
DE86008758 11:40928 
DE86010167 11:41050 
DE86010187 11:41904 
DE86010199 11:41905 
DE86010200 11:41874 
DE86010205 11:41711 
DE86011256 11:41389 


DMM MMMM MMMM 


ee ee net et et et et et 
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NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86011252 11:40420 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86011251 11:41702 
NTIS, PC A02/MF A01 (GPO Dep.) DE86011222 11:40698 
NTIS, PC A02/MFAO1 (GPO Dep.) DE86011236 11:41051 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012393 11:41932 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012390 11:41052 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012388 11:42212 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012385 11:41969 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012384 11:41390 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012382 11:41371 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012378 11:42154 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012369 11:41324 
NTIS, PC A02/MF A001 (GPO Dep.) DE86012412 11:40058 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012406 11:41995 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012401 11:40929 
NTIS, PC A02/MF A0i (GPO Dep.) DE86012444 11:41391 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012440 11:41485 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012421 11:41325 
NTIS, PC A02/MF A0i (GPO Dep.) DE86012434 11:42249 
NTIS, PC A02/MF A01; 1 (GPO Dep.) . DE86012433 11:42373 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012425 11:41326 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012424 11:41264 


NTIS (US Sales Only), PC A06/MF AO! DE86752259 11:42012 
NTIS (US Sales Only), PC A02/MF AOI DE86751926 11:42013 
NTIS (US Sales Only), PC A02/MF AOI DE86752260 11:42014 
NTIS (US Sales Only), PC A02/MF AOI DE86752252 11:42015 
NTIS (US Sales Only), PC A02/MF A01 DE86752251 11:42016 


NTIS (US Sales Only), PC A03/MF AOI DE86752237 11:41392 


NTIS, PC A03/MF A01 (GPO Dep.) 99: DE86012496 11:40825 
Society of Automotive Engineers, Inc., 400 *  'T186013205 11:40872 
Commonwealth Drive, Warrendale, PA 15096 

NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86012752 11:40037 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86013007 11:41768 
NTIS, PC Al2/MF A01; 1 (GPO Dep.) DE86012736 11:41703 
See NUREG/CR-4582 1186012756 11:40000 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012067 11:40258 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86012823 11:41875 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86012836 11:41970 
NTIS, PC A08/MF A01; 1 (GPO Dep.) DE86012841 11:42262 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012822 11:42410 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013186 11:39928 
NTIS, PC A05/MF A01; 1 (GPO Dep.) DE86012799 11:40930 
NTIS, PC A02/MF A0i (GPO Dep.) DE86008401 11:42411 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012753 11:40259 
NTIS, PC A02/MF A0O1 (GPO Dep.) DE86012023 11:40271 
NTIS, PC A02/MF A01 (GPO Dep.) DE26012828 11:41224 
NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86012829 11:40749 
NTIS, PC A05/MF A01; 1 (GPO Dep.) DE86012833 11:40699 
NTIS, PC A02/MF A0!; 1 (GPO Dep.) DE86012024 11:40260 
NTIS, PC A02/MF AO1 (GPO Dep.) 99: DE86012824 11:40700 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) .99: DE86011559 11:40038 
NTIS, PC A02/MF AOi (GPO Dep.) 99: DE86012832 11:41327 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86012754 11:39470 
NTIS, PC A02/MF AO1 (GPO Dep.) .99: DE86013049 11:41547 
NTIS, PC A02/MF A001; 1 (GPO Dep.) 99: DE86012501 11:42168 
NTIS, PC A02/MF A01 (GPO Dep.) .99: DE86012827 11:41393 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: 1DE86013214 11:41357 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012751 11:41583 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012834 11:41469 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012500 11:41394 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE86013012 11:42343 
NTIS, PC A07/MF AO1l (GPO Dep.) DE86012760 11:41548 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86013005 11:41076 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86012840 11:40701 


Oo Mmm 
— oe ee et et et ee 


$ $33s3s% 


NTIS, PC A08/MF A01; 1 (GPO Dep.) DE86012650 11:41971 
See RISO-M-2532 DE86702328 11:40448 
NTIS (US Sales Only), PC A03/MF A01 DE86752238 11:41972 
NTIS (US Sales Only), PC A02/MF AOI DE86901546 11:42302 
See PB-86-179587/XAB 11:40855 


See PB-86195088/XAB 11:39936 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 11:41139 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 11:41053 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 11:41448 
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MPI-PAE/Exp.El.- 
153 NTIS (US Sales Only), PC A06/MF A001 11:41449 
155 NTIS (US Sales Only), PC A02/MF A0i 11:42017 
159 NTIS (US Sales Only), PC A0S/MF A01 11:41450 


NTIS (US Sales Only), PC A07/MF AO01 11:41973 
See AD-A-166211/3/XAB 11:41502 
NTIS, PC A03/MF AOi; 1 DE86901517 11:41265 


NTIS, PC A03/MF A0l 11:41334 
NTIS, PC A02/MF A0l 11:41933 
11:40853 
11:40854 
11:41301 
NTIS, PC A02/MF A01 11:40931 
NTIS, PC A05/MF A01 11:40932 
See PB-86-201175/XAB 11:40830 


See N-86-24008 11:40932 
See N-86-19275 11:41933 


See N-86-18646 11:41334 
See N-86-19558 11:41301 
See N-86-19555 11:40854 
See N-86-19465 11:40853 
See N-86-21659 11:40931 


NTIS, PC A05/MF A01; 1 (GPO Dep.) DE86012716 11:40326 
See PB-86-196573/XAB 11:40829 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86013089 11:40121 
See PB-86-188802/XAB 11:41938 
Jee PB-86-180296/XAB 11:41507 


See JAERI-M-84-052 11:42139 


NTIS (US Sales Only), PC A02/MF A0i 11:41396 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: 11:39699 


NTIS, PC A06/MF AOI; 1 - NMRDI, Univ. of New 11:41884 
Mevico, Albuquerque, NM 87108 
See NMRDI-2-71-4639 11:41884 


See PB-86-193521/XAB 11:41562 


NTIS (US Sales Only), PC A06/MF A01; 1 11:40741 
NTIS (US Sales Only), PC A03/MF A01 11:40280 
NTIS (US Sales Only), PC A20/MF AOI 11:40707 
NTIS (US Sales Only), PC A0S/MF AOI; 1 11:40704 
NTIS (US Sales Only), PC A09/MF AOI; 1 11:40122 
NTIS (US Sales Only), PC A04/MF AO1 11:41778 
NTIS (US Sales Only), PC A06/MF AOI; 1 11:41646 
NTIS (US Sales Only), PC A07/MF AOI; 1 11:40088 
NTIS (US Sales Only), PC A06/MF AOI; 1 11:41515 
NTIS (US Sales Only), PC All/MF AOI; 1 11:40076 
NTIS (US Sales Only), PC A06/MF A01; 1 11:41229 
NTIS (US Sales Only), PC A0S/MF A01 11:39527 
NTIS (US Sales Only), PC A06/MF A01; 1 11:39530 
NTIS (US Sales Only), PC A10/MF AO! . 11:41166 
NTIS (US Sales Only), PC A10/MF A01 11:39497 
NTIS (US Sales Only), PC A08/MF A01; 1 11:39471 
NTIS (US Sales Only), PC A07/MF AOI; 1 11:40089 
NTIS (US Sales Only), PC A08/MF AOI; 1 11:39472 
NTIS (US Sales Only), PC A07/MF A01; 1 11:41647 
NTIS (US Sales Only), PC A08/MF A01; 1 11:41335 
NTIS (US Sales Only), PC A08/MF AOI; 1 11:40317 
NTIS (US Sales Only), PC All/MF AO}; 1 11:41266 
NTIS (US Sales Only), PC A09/MF A01; 1 11:40883 
NTIS (US Sales Only), PC A07/MF A01; 1 11:41302 
NTIS (US Sales Only), PC Al2/MF AOI; 1 11:40323 
NTIS (US Sales Only), PC A08/MF AOI; 1 11:40327 
NTIS (US Sales Only), PC A08/MF AOI; 1 11:41303 
NTIS (US Sales Only), PC A08/MF A01; 1 11:40873 


NTIS (US Sales Only), PC A03/MF A01 11:41704 
NTIS (US Sales Only), PC A04/MF AOi : 11:41745 


See AD-A-166624/7/XAB 11:41363 
See AD-A-166806/0/XAB 11:41946 
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4533 
4538-Vol.1 
4560 
4572 
4582 
4588-Vol.2 
4589 
4619 
4631 
4634 
446 
4659-Vol.1 
ORI-TR- 
2178-VOL-1 
2178-VOL-2 
2455 
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6178 
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uvyRi 
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BS 


Availability 
Source 


NTIS, PC Ai9/MF A01 - GPO 
NTIS, PC A04/MF A0i - GPO 
NTIS, PC A99/MF A01 - GPO 
NTIS, PC A03/MF A0i - GPO 
NTIS, PC All/MF A01 - GPO 
NTIS, PC A08/MF A01 - GPO 
NTIS, PC A07/MF A01 - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC A06/MF A01 - GPO 


NTIS, PC A03/MF A0i - GPO 


NTIS, PC A07/MF AOi - GPO 
NTIS, PC A07/MF AOi - GPO 
NTIS, PC A05/MF A0i - GPO 
NTIS, PC A07/MF A01 - GPO 
NTIS, PC Al2/MF A01 - GPO 
NTIS, PC A10/MF A01 - GPO 
NTIS, PC A04/MF A0i - GPO 
NTIS, PC A03/MF AO - GPO 
NTIS, PC A13/MF A01 - GPO 
NTIS, PC A09/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC Al2/MF AO0i - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC All/MF A0l - GPO 
NTIS, PC A02/MF AOI - GPO 
NTIS, PC A05/MF A0i - GPO 
NTIS, PC A10/MF A0i - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A13/MF AOl - GPO 
NTIS, PC A04/MF AOI - GPO 
NTIS, PC Al4/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A04/MF A0i - GPO 
NTIS, PC A03/MF A0i - GPO 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A04/FM A01 - GPO 
NTIS, PC A04/MF A0l - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A06/MF AOI - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC A05/MF A01 - GPO 


See AD-A-166160/2/XAB 
See AD-A-166161/0/XAB 
See AD-A-166321/0/XAB 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO! (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A0O1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF AO1 (GPO Dep.) 
NTIS, PC A07/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AOl; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 


See NUREG/CR-4261 
See NUREG/CR-4470 
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7186011101 
186009684 
7186012781 
1186012614 
T186901532 
T186901548 
1186011790 
T186901488 
TI86012486 
TI86011687 
T186013390 
186012479 
1186010517 
T186008414 
T186012506 
TI86013090 
TI86013344 
1186901560 
1186009741 
T186005189 
1186012612 
T186011469 
1186012648 
T186012998 
1186013209 
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T186901465 
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T186012756 
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Report Availability i Abstract 
Number Source Number 
ORNL/NSIC- 
200-Vol.5-No.4 See NUREG/CR-2000-Vol.5-No.4 T186011101 11:40617 
ORNL/Sub- 
81-7762/ 4-01 NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE86013511 11:40828 
85-97368/ 1 NTIS, PC A06/MF A0O1; 1 (GPO Dep.) DE86012637 11:41663 
ORNL/TM- 
5999/ R2 NTIS, PC A04/MF AO}; 1 (GPO Dep.) DE86011373 11:40462 
9593-Vol.3-No.1 See NUREG/CR-4219-Vol.3-No.1 T186012479 11:40933 
9614-Vol.4 See NUREG/CR-4236-Vol.4 186010517 11:41622 
9640-Vol.1 See NUREG/CR-4265-Vol.1 T186012506 11:40623 
9791 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE8601 1346 11:41659 
9798-Vol.3 See NUREG/CR-4402-Vol.3 T186009741 11:40625 
9846-Vol.3-Pt.2 NTIS, PC Al4/MF A01 (GPO Dep.) DE86013332 11:40001 
9846-Vol.4 NTIS, PC A09/MF A011 (GPO Dep.) DE86012490 11:40002 
9902 NTIS, PC A19/MF A01; 1 (GPO Dep.) DE86013527 11:40049 
9920 NTIS, PC A09/MF AOI; 1 (GPO Dep.) DE86012605 11:41635 
9928 NTIS, PC A03/MF A0O1 (GPO Dep.) .99: DE86013523 11:40869 
9956 See NUREG/CR-3967 T186012486 11:40039 
10001 See NUREG/CR-4560 TI86011969 11:40627 
10004 NTIS, PC A03/MF AOi (GPO Dep.) 99: DE86012607 11:40463 
10013 NTIS, PC A04/MF A01; 1 (GPO Dep.) .99: DE86013514 11:40003 
10023 NTIS, PC A06/MF AOI; 1 (GPO Dep.) .99: DE86013419 11:40747 
10033 NTIS, PC A14/MF A01; 1 (GPO .) DE86013512 11:40902 
10043 NTIS, PC A04/MF A0O1; 1 (GPO .) DE86012590 11:40042 
10048 NTIS, PC A03/MF AO1 (GPO Dep.) DE86013513 11:39962 
10054 NTIS, PC Al2/MF AOl1; 1 (GPO Dep.) DE86013421 11:40696 
10072 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86013522 11:40464 
10073 NTIS, PC A03/MF AOI; 1 (GPO Dep. DE86013518 '11:40465 
10083 NTIS, PC A03/MF AOI; 1 (GPO Dep. DE86013516 11:39967 
10090 NTIS, PC A02/MF AOI; 1 (GPO Dep. 


ORNL/tr- j 

86/ 4 NTIS, PC A02/MF A0i - GPO T186011143 , 11:42236 
PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 
20231, USA, $1.00 per copy. Government Patent Ap- 


tos ed eed mt oot te 
888333 


) 
) 
) 


DE86013515 11:40466 


4,576,068 
4,576,201 
4,576,228 
4,577,156 
4,585,053 
4,585,581 
4,587,084 
4,587,085 
4,587,739 
4,588,427 
4,588,450 
4,588,801 
4,589,085 
4,590,423 
4,590,427 
4,590,431 
4,591,414 
4,591,478 
4,591,718 
A 6,817,637 
A 6,823,719 
A 6,836,043 
A 6,836,652 
A 6,852,601 
A 6,855,855 


PB- 


86-176187/ XAB 
86-176195/ XAB 
86-176211/ XAB 
86-176229/ XAB 
86-176237/ XAB 
86-176245/ XAB 
86-176252/ XAB 
86-176260/ XAB 
86-176278/ XAB 
86-176286/ XAB 
86-177169/ XAB 
86-179587/ XAB 
86-180296/ XAB 
86-182169/ XAB 
86-182334/ XAB 
86-182946/ XAB 
86-183050/ XAB 
86-183068/ XAB 
86-183506/ XAB 
86-183522/ XAB 
86-183795/ XAB 
86-183803/ XAB 
86-184454/ XAB 


plications available from NTIS) 


NTIS, PC A99/MF A01 
NTIS, PC A20/MF AOl 
NTIS, PC Al4/MF AO1 
NTIS, PC A19/MF AO1 
NTIS, PC A19/MF AOi 
NTIS, PC Al2/MF AOl 
NTIS, PC A19/MF AOl 
NTIS, PC A08/MF A01 
NTIS, PC A1l7/MF AO1 
NTIS, PC A08/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC All/MF AOl 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A16/MF AOl 
NTIS, PC A16/MF A01 
NTIS, PC A05/MF AOI 
NTIS, PC A05/MF A0i 
NTIS, PC A02/MF A0i 


11:41277 
11:41276 
11:41338 
11:41360 
11:40425 
11:40154 
11:40449 
11:40642 
11:41103 
11:39772 
11:41010 
11:41036 
11:42417 
11:41318 
11:41476 
11:41009 
11:39921 
11:39940 
11:39499 
11:41294 
11:42424 
11:41293 
11:41378 
11:40754 
11:40761 


11:40889 
11:40890 
11:40891 
11:40892 
11:40893 
11:40894 
11:40895 
11:40896 
11:40897 
11:40898 
11:41304 
11:40855 
11:41507 
11:40318 
11:41649 
11:40319 
11:40272 
11:40320 
11:40715 
11:41937 
11:39522 
11:39323 
11:41769 
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86-184868/ XAB 
86-185683/ XAB 
86-186178/ XAB 
86-186244/ XAB 
86-186251/ XAB 
86-187911/ XAB 
86-187929/ XAB 
86-188703/ XAB 
86-188802/ XAB 
86-189818/ XAB 
86-190105/ XAB 
86-190204/ XAB 
86-190337/ XAB 
86-191061/ XAB 
86-191087/ XAB 
86-191202/ XAB 
86-191244/ XAB 
86-191285/ XAB 
86-191467/ XAB 
86-191772/ XAB 
86-191822/ XAB 
86-191848/ XAB 
86-191913/ XAB 
86-192028/ XAB 
86-192606/ XAB 
86-192614/ XAB 
86-192630/ XAB 
86-192689/ XAB 
86-192697/ XAB 
86-192713/ XAB 
86-192721/ XAB 
86-192796/ XAB 
86-192887/ XAB 
86-193356/ XAB 
86-193372/ XAB 
86-193521/ XAB 
86-193950/ XAB 
86-194172/ XAB 
86-194230/ XAB 
86-194446/ XAB 
86-194453/ XAB 
86-194503/ XAB 
86-194602/ XAB 
86-194750/ XAB 
86-195245/ XAB 
86-195716/ XAB 
86-195740/ XAB 
86-196573/ XAB 
86-196706/ XAB 
86-197118/ XAB 
86-197472/ XAB 
86-197621/ XAB 
86-197837/ XAB 
86-201050/ XAB 
86-201068/ XAB 
86-201084/ XAB 
86-201092/ XAB 
86-201100/ XAB 
86-201118/ XAB 
86-201175/ XAB 
86-201639/ XAB 
86-201647/ XAB 
86-201654/ XAB 
86-201662/ XAB 
86-203130/ XAB 
86-203148/ XAB 
86-203155/ XAB 
86-203163/ XAB 
86188141/ XAB 
86194891/ XAB 
86195088/ XAB 
86196128/ XAB 
86196136/ XAB 
86196144/ XAB 
86196151/ XAB 
86196169/ XAB 


84-320R 


NTIS, PC A07/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A13/MF A01 
NTIS, PC A10/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC All/MF A0O1 
NTIS, PC A04/MF A0O1 
NTIS, PC A08/MF A0O1 
NTIS, PC A10/MF A01 
NTIS, PC A04/MF A0l 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF A0O1 
NTIS, PC A06/MF AOl 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF AOl 
NTIS, PC A08/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A0Oi 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF A01 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF A0i 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A21/MF AOl 
NTIS, PC Al2/MF A01 
NTIS, PC A05/MF A0O1 
NTIS, PC A09/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC Al2/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AOi 
NTIS, PC A03/MF A01 
NTIS MF A0i 

NTIS, PC A02/MF A01 
NTIS, PC A0S5/MF AOI 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A15/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF A01 
NTIS, PC A05/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A0S/MF A01 
NTIS, PC A05/MF A0Oi 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOi 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF A0i 
NTIS, PC A05/MF A01 
NTIS, PC A22/MF AOI 
NTIS, PC A17/MF AOI 
NTIS, PC A21/MF A01 
NTIS, PC A03/MF A0O1 
NTIS, PC A05S/MF AOi 
NTIS, PC A03/MF AOI 
NTIS, PC A13/MF AOl 
NTIS, PC A08/MF A01 
NTIS, PC A03/MF A0l 
NTIS, PC A12/MF A0O1 
NTIS, PC All/MF AO1 


See AD-A-166109/9/XAB 


See DOE/ET/S51013-180 


NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
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11:39696 
11:40856 
11:40708 
11:39474 
11:40857 
11:40759 
11:40734 
11:40858 
11:40760 
11:40830 
11:41336 
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11:39773 
11:40831 
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11:39476 
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11:39478 
11:40321 
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11:41943 
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Number Source Number 


PNL- 
4221-Vol.4 See NUREG/CR-2850-Vol.4 186012614 11:40452 
5470-4 NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE86013076 11:40005 
5511-Vol.3-No.1 See NUREG/CR-4300-Vol.3-No.1 186013090 11:40422 
5577-9 NTIS, PC A03/MF AOI (GPO Dep.) DE86013071 11:41078 
5640 NTIS, PC A07/MF AO1 (GPO Dep.) DE86013374 11:40859 
5697 See NUREG/CR-4461 T186005189 11:41590 
5744 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86013120 11:41746 
5750-Pt.2 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86011906 11:41602 
5750-Pt.5 NTIS, PC A04/MF A01 (GPO Dep.) DE86011909 11:41567 
5777-Vol.2 NTIS, PC A13/MF AOI; 1 (GPO Dep.) 99: DE86013377 11:39968 
5781 NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE86012966 11:39969 
5796 NTIS, PC A05/MF A01 (GPO Dep.) DE86013081 11:40750 
5797 NTIS, PC A04/MF AOI (GPO Dep.) DE86013079 11:39970 
5799 NTIS, PC A05/MF A01; 1 (GPO Dep.) 99: DE86013125 11:39971 
5823 NTIS, PC A08/MF AOI; 1 (GPO Dep.) 99: DE86012004 11:40006 
5825-Vol.1 NTIS, PC A0S/MF AO1 (GPO Dep.) DE86013169 11:40007 
5825-Vol.2 NTIS, PC A0S/MF A01 (GPO Dep.) DE86013170 11:40008 
5834 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86011695 11:41651 
5838 NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE86013080 11:40009 
5843 NTIS, PC A03/MF A01 (GPO Dep.) DE86012224 11:41623 
5851 NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE86013073 11:40010 
5862 NTIS, PC A03/MF AO1; 1 (GPO Dep.) DE86013375 11:41140 
5872 NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE86013072 11:40050 
PNL-SA- 
12618 See UNI-SA-171 
13138 Pacific Northwest Lab., Richland, Washington 99352 
13360 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
13405 NTIS, PC A02/MF AOI (GPO Dep.) 
13447 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
13473 NTIS, PC A02/MF A01 (GPO Dep.) 
13510 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
13588 NTIS, PC A02/MF AO1 (GPO Dep.) 
13594 NTIS, PC A02/MF A01 (GPO Dep.) 
13641 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
13755 NTIS, PC A02/MF A01 (GPO Dep.) 
13870 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
13957 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
13962 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
14000-1 NTIS, PC A02/MF AOl (GPO Dep.) 
PPG- 
931 See UCLA-ENG-8605 
932 See UCLA-ENG-8606 
933 See UCLA-ENG-8607 
935 See UCLA-ENG-8609 
936 See UCLA-ENG-8610 
937 See UCLA-ENG-8611 
938 See UCLA-ENG-8612 
966 See UCLA-ENG-8626 
PPPL- 
2334 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
2336 NTIS, PC A03/MF A0i (GPO Dep.) DE86013640 11:42303 
2342 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86013643 11:42345 
PTB-ND- 
wit NTIS (US Sales Only), PC A04/MF AOI DE86752372 11:42233 
47/ 84 See KFK-3740 DE86752199 11:39944 
RAL- 
85-053 NTIS (US Sales Only), PC A03/MF A01 DE86702311 11:41397 
85-097 NTIS (US Sales Only), PC A02/MF AOI DE86702218 11:42107 
85-098 NTIS (US Sales Only), PC A04/MF AO! DE86702398 11:41974 
85-099 NTIS (US Sales Only), PC A02/MF AOI DE86702236 11:42108 
85-101 NTIS (US Sales Only), PC A02/MF AO! DE86702250 11:42213 
85-102 NTIS (US Sales Only), PC A03/MF AOI DE86702350 11:41453 
85-111 NTIS (US Sales Only), PC A02/MF AO! DE86702237 11:42018 
86-001 NTIS (US Sales Only), PC A09/MF AO1 DE86702238 11:42019 
85-2 NTIS (US Sales Only), PC A09/MF AOI DE86702321 11:40632 
85-3 NTIS (US Sales Only), PC A07/MF AOI DE86702322 11:40633 
85-4 NTIS (US Sales Only), PC A09/MF AO! DE86702323 11:40634 
3755/ 34/ 86-VOL-1 See PB-86196128/XAB 11:40952 
3755/ 34/ 86-VOL-2 See PB-86196136/XAB 11:40953 
3906 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012878 11:41470 
RFP-ENV- 


85 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86013167 11:41584 
RHO-PB-SR- 

— NTIS, PC A03/MF AO1; 1 (GPO Dep.) DE86012611 11:39963 

2504-Vol.1 NTIS (US Sales Only), PC A04/MF A0i DE86702324 11:40635 

2504-Vol.2 NTIS (US Sales Only), PC A08/MF A01 DE86702325 11:40636 

2532 NTIS (US Sales Only), PC A05/MF A01 DE86702328 11:40448 

2539 NTIS (US Sales Only), PC A04/MF AO1 DE86702399 11:41328 


7 
8 


DE86012363 11:41759 
1186011622 11:41568 
DE86012583 11:40011 
DE86011126 11:40090 
DE86011106 11:40957 
DE86011137 11:41569 
DE8601 1626 11:40384 
DE86011611 11:40101 
DE86012330 11:40051 
DE86011630 11:41705 
DE86011111 11:41747 
DE86012645 11:39972 
DE86012584 11:41345 
DE86012323 11:41782 
DE86011123 11:41748 
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DE86012972 11:42350 
DE86012880 11:42351 
DE86012879 11:42352 
DE86012973 11:42353 
DE86012862 11:42354 
DE86012971 11:42355 
DE86012970 11:42356 
DE86012968 11:42357 
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DE86013633 11:42344 
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Availability i Abstract 
Source Number 


NTIS (US Sales Only), PC A03/MF AOI DE86702274 11:41876 
NTIS (US Sales Only), PC A02/MF A01 DE86702345 11:40467 


NTIS (US Sales Only), PC A0S5/MF AO1 DE86702282 11:41624 
NTIS (US Sales Only), PC A08/MF AOI DE86702281 11:41625 


NTIS, PC A02/MF AO1 11:40958 


NTIS (US Sales Only), PC A03/MF A01 DE86702392 11:40059 
NTIS (US Sales Only), PC A02/MF A01 DE86702299 11:41749 
NTIS (US Sales Only), PC A02/MF A01 DE86702393 11:40060 


83/ 1176 See AD-A-166103/2/XAB 11:41497 
84/ 1517 See AD-A-166033/1/XAB 11:41494 
86/ 1068, See AD-A-166394/7/XAB 11:41510 
SAIC- 
84/ 7603 See DOE/NV/10270-1 .99: DE86013284 11:39983 
85/ 1022 See AD-A-166110/7/XAB 11:41499 
85/ 1697 See PB-86-201100/XAB 11:40858 
85/ 1698 See PB-86-201092/XAB 11:40734 
85/ 1700 See PB-86-201118/XAB 11:40760 
SAND- 
84-1130 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012677 11:41329 
84-2273 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86010590 11:41330 
84-2642 NTIS, PC A04/MF A01 (GPO Dep.) 99: DE86013379 11:40012 
84-7146 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012212 11:39973 
84-8258 See NUREG/CR-4102 T186013390 11:40421 
85-1037 NTIS, PC A22/MF A01; 1 (GPO Dep.) DE86013075 11:41912 
85-1203 NTIS, PC A03/MF A01 (GPO Dep.) 99: DE86013241 11:40179 
85-1365/ 2 NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: DE86013069 11:40013 
85-1795 NTIS, PC All/MF AOI; 1 (GPO Dep.) DE86012459 11:40014 
85-1859 NTIS, P€ A06/MF A01; 1 (GPO Dep.) DE86012679 11:41486 
85-2232 NTIS, PC A02/MF A01 DE86013669 11:40180 
85-2427C NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012652 11:41189 
85-2545 See NUREG/CR-4463 1186012612 11:40446 
85-2599C NTIS, PC A02/MF AOC1; 1 (GPO Dep.) .99: DE86010998 11:40150 
85-2758C NTIS, PC A02; 3 DE86010959 11:40256 
85-2771C NTIS, PC A02/MF A01 - GPO T186010960 11:40341 
85-2866C NTIS, PC A02; 3 DE86010463 11:42346 
85-2869C NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86010099 11:40186 
85-7020 NTIS, PC A10/MF A01; 1 (GPO Dep.) DE86012747 11:40181 
85-7227 NTIS, PC A06/MF A01 (GPO Dep.) DE86013670 11:41913 
85-8024 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86013085 11:41331 
85-8239 NTIS, PC A03/MF AO1; 1 (GPO Dep.) DE86013074 11:40981 
NTIS, PC A02/MF AOI - GPO T186010994 11:40637 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012849 11:41358 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86012656 11:41190 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) DE86012051 11:40151 
NTIS, PC A02/MF A0i (GPO Dep.) DE86011189 11:41079 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE86013239 11:39703 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86006468 11:41230 
NTIS, PC Al1/MF AOI; 1 (GPO Dep.) DE86012735 11:40015 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012277 11:41471 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012784 11:41268 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012950 11:41454 
See NUREG/CR-4530/1 T186013209 11:41054 
NTIS, PC A02; 3 DE86012660 11:41472 
NTIS, PC A03/MF AOI (GPO Dep.) DE86012881 11:41080 
NTIS, PC A0S/MF A0O1; 1 {GPO Dep.) DE86013281 11:41626 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012739 11:41372 
NTIS, PC A02/MF A01 (GPO Dep.) DE86012743 11:42412 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86011992 11:40091 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012748 11:42347 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86013066 11:40187 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE86012658 11:40061 
NTIS, PC A03/MF AO1, 1 (GPO Dep.) DE86013064 11:41081 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86013242 11:41632 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012917 11:41627 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012728 11:42263 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012942 11:42348 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012947 11:41032 
NTIS, PC A02/MF A01 (GPO Dep.) DE86013373 11:41082 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE86012926 11:41473 
NTIS, PC A02/MF AO! (GPO Dep.) DE86012166 11:40062 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86012740 11:42413 
NTIS, PC A02/MF AOI (GPO Dep.) DE86009638 11:41141 
NTIS, PC A05S/MF A01; 1 (GPO Dep.) DE86013240 11:39918 
NTIS, PC A02/MF AOi (GPO Dep.) DE86009640 11:41142 
NTIS, PC A10/MF AO}; 1 (GPO Dep.) DE86013062 11:42414 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE86010473 11:40016 
NTIS, PC A99/MF A01; 1 (GPO Dep.) DE86012289 11:42442 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86012749 11:41373 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86013068 11:39919 
NTIS, PC A06/MF AO1 (GPO Dep.) 1DE86013251 11:41487 
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Report 


86-2082C 
86-7028 
86-7030 
86-7080 
86-7103 
86-8012 
86-8224 
SCPRI-RM- 
9-1985 
10-1985 
11-1985 
84-4 
SERI/PR- 
231-291 
234-2852 
SERI/STR- 
211-2949 
211-2951 
231-2780 
SFB- 

210/ T-17 
85-11 
SKB-PLAN- 

84 
85 
SKB-SP-TR- 
85-06 
85-07 
85-10 
85-11 
85-12 
SKB-TR- 
85-02 
85-06 
85-07 
SKBF-PLAN- 
83 
SKN- 
16 
SLAC- 

299 
SLAC-PUB- 
3924 
3962 


Availability 


Source 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4533 

NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF ACI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 


See AD-A-166108/1/XAB 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A001; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 


NTIS (US Sales Oniy), PC A03/MF A01 
See DESY-85-088 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A12/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A10/MF A01 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A03/MF AO 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
See CEA-CONF-8044 

See CEA-CONF-8138 

NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
See PB-86-201647/XAB 

NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO! 


See DOE/SF/11564-18 
See DOE/SF/11564-19 


Instituut voor Windenergie TH, Kluyverweg 1, 2629 


HS Delft, Netherlands 
Society of Automotive Engineers, 400 


Commonwealth Drive, Warrendale, PA 15096 


See AD-A-166342/6/XAB 


DE86011651 
DE86012178 
DE86012284 
DE86012948 
DE86012845 
DE86012946 
DE86011655 
DE86012943 
DE86011762 
DE86012764 
TI86013208 

DE86013166 
DE86003979 
DE86013376 


DE86751927 


DE86752249 
DE86752248 


DE86004457 
DE86010714 


DE86010707 
DE86010705 
DE86004436 


DE86752324 


DE86702355 
DE86702356 


DE86702284 
DE86702357 
DE86702358 
DE86702359 
DE86702360 
DE86702361 
DE86702285 
DE86702287 
DE86702362 
DE86702363 
DE86012820 
DE86012956 
DE86012636 
DE86012867 
DE86012958 
DE86751900 
DE86751945 
DE86702305 


DE86702394 


Abstract 
Number 


11:41269 
11:40982 
11:42374 
11:41270 
11:41033 
11:41359 
11:40063 
11:40468 
11:40188 
11:40182 
11:40702 
11:39479 
11:41628 
11:41488 


11:41585 
11:41586 
11:41587 
11:41481 


11:40102 
11;40092 


11:40152 
11:40153 
11:40093 
11:41662 
11:42034 


11:40017 
11:40018 


11:41877 
11:40019 
11:40020 
11:40021 
11:40022 
11:41906 
11:41907 
11:40023 
11:40024 
11:40025 
11:42020 
11:41455 
11:42021 
11:42059 
11:42022 
11:42033 
11:41927 
11:41272 
11:40064 
11:39920 
11:40358 
11:40638 
11:40359 
11:40639 
11:40360 
11:40640 
11:40641 


11:39678 
11:39679 
11:41237 
11:40880 


13:42252 
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Availability 

Source 

See AD-A-165956/4/XAB 

NTIS (US Sales Only), PC A02/MF AOI; 1 
See SAND-84-7146 

See PB-86-183522/XAB 


NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A0i (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A0i (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A09/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOl; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC Al7/MF AOI; 1 (GPO Dep.) 


NTIS$5.00 


See DOE/ER/02383-0124 
See ORNL/Sub-81-7762/4-01 


See DOE/ER/02383-0124 

NTIS MF A01; 2 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


US Geological Survey, 604 S. Pickett St., 
Alexandria, VA 22304 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A06/MF AOI; 1 


NTIS, PC A03/MF A01 (GPO Dep.) 


seen 
$3855 
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E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


DE86901535 
DE86012212 


DE86013043 
DE86013042 
DE86013044 
DE86013046 
DE86013047 


DE86011005 
DE86011012 
DE8601 1008 
DE86013228 
DE86013227 
DE86013084 
DE86013082 


DE86012972 
DE86012880 
DE86012879 
DE86012973 
DE86012862 
DE86012971 
DE86012970 
DE86012968 


DE86011495 
DE86006300 
DE86011368 
DE86013160 
DE86013226 
DE86013168 
DE86013172 
DE86004240 
DE86010973 
DE86010788 
DE86012191 
DE86012813 
DE86012812 
DE86012814 
DE86005776 
DE86006302 
DE86012811 
DE86006299 
DE86006917 
DE86013020 
DE86012816 
DE86008032 
DE86008763 
DE86012818 
DE86012817 
DE86011637 
DE86012804 
DE86012190 
DE86012805 
DE86012819 


DE86012492 
DE86013511 


DE86012492 
DE86011929 
DE86011928 
DE86012179 
DE86012363 


7185901310 


DE86012143 
DE86752301 
DE86012916 


MN -34D 
STD -71 


MN -20 
MN -20 
MN -20 
MN -20 
MN -20 


MN -11 
MN -11 
MN -11 
MN -21 
MN -25 
MN -38 
MN -11 


STD -20d 
STD -20d 
STD -20d 
STD -20d 
STD -20d 
STD -20d 
STD -20d 
STD -20d 


MN -85 
MN -41 
STD -11 
STD -70 
MN -70 
STD -11 
MN -38 
MN -41 
MN -11 
MN -1l1 
MN -11 
MN -28 
MN -28 
MN -28 
MN 4 
MN -4 
MN -21 
MN 4 
MN -4 
MN -20b 
MN -15 
MN -38 
MN -45 
MN -15 
MN -15 
MN -66 
MN -28 
MN -34A 
MN -21 
MN -34C 


MN -32 
STD -95d 


MN -32 
MN -80 
MN -80 
MN -78 


MN -11 


MN -l1 
MN -88 
MN -13 
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Abstract 
Number 


11:41492 
11:42060 
11:39973 
11:41937 


11:42304 
11:42305 
11:42306 
11:42307 
11:42308 


11:41660 
11:41661 
11:41570 
11:42349 
11:41045 
11:41273 
11:41571 


11:42350 
11:42351 
11:42352 
11:42353 
11:42354 
11:42355 
11:42356 
11:42357 


11:40026 
11:41274 
11:41629 
11:41908 
11:41909 
11:41572 
11:41332 
11:41573 
11:41630 
11:41516 
11:40027 
11:41374 
11:41375 
11:41376 
11:40094 
11:41231 
11:42360 
11:40095 
11:41337 
11:42361 
11:40065 
11:41275 
11:41489 
11:40066 
11:40067 
11:40261 
11:41377 
11:41975 
11:41288 
11:42146 


11:39480 


11:42275 
11:40828 


11:42275 
11:40453 
11:40454 
11:40471 
11:41759 


11:40028 


11:41878 
11:39531 


11:42375 
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Report 

Number 

WINCO- 
1038 


86-19¥27448/ 1 
YJT- 
85-27 


85-28 
85-33 


Availability 
Source 


NTIS, PC A02/MF A01 (GPO Dep.) 
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